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Scilab numbering policy used in this document and the relation to the
above book.

Scilab numbering policy used in this document and the re-
lation to the above book. Scilab numbering policy used in
this document and the relation to the above book.Example
(Solved example) Example (Solved example) Example (Solved
example) Equation (Particular equation of the above book)
Equation (Particular equation of the above book) Equation
(Particular equation of the above book) Appendix to Exam-
ple(Scilab Code that is an Appednix to a particular Example
of the above book) Appendix to Example(Scilab Code that is
an Appednix to a particular Example of the above book)

ExaExaExaEqnEqnEqnAPAPAP Appendix to Example(Scilab Code that is an Appednix
to a particular Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3
means a scilab code whose theory is explained in Section 2.3 of the book.
For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3
means a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 3

Ch3

Scilab code Exa 3.1 Machine design

1 // f i n d ho l e t o l e r a n c e , s h a f t t o l e r a n c e and a l l owanc e
2 clc

3 // s o l u t i o n
4 // g i v en
5 lh=25 //mm// lowe r l i m i t o f h o l e
6 uh =25.02 //mm// upper l i m i t o f h o l e
7 ls =24.95 //mm// lowe r l i m i t o f s h a f t
8 us =24.97 //mm// upper l i m i t o f s h a f t
9 h=uh -lh //mm// ho l e t o l e r a n c e

10 s=us -ls //mm// s h a f t t o l e r a n c e
11 a=lh -us //mm// a lownce
12 printf(” the ho l e t o l e r a n c e i s , %f mm\n”,h)
13 printf(” the s h a f t t o l e r a n c e i s , %f mm \n”,s)
14 printf(” the a l l owanc e i s , %f mm”,a)

Scilab code Exa 3.1 Machine design

1 // f i n d ho l e t o l e r a n c e , s h a f t t o l e r a n c e and a l l owanc e
2 clc
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3 // s o l u t i o n
4 // g i v en
5 lh=25 //mm// lowe r l i m i t o f h o l e
6 uh =25.02 //mm// upper l i m i t o f h o l e
7 ls =24.95 //mm// lowe r l i m i t o f s h a f t
8 us =24.97 //mm// upper l i m i t o f s h a f t
9 h=uh -lh //mm// ho l e t o l e r a n c e

10 s=us -ls //mm// s h a f t t o l e r a n c e
11 a=lh -us //mm// a lownce
12 printf(” the ho l e t o l e r a n c e i s , %f mm\n”,h)
13 printf(” the s h a f t t o l e r a n c e i s , %f mm \n”,s)
14 printf(” the a l l owanc e i s , %f mm”,a)

Scilab code Exa 3.1 Machine design

1 // f i n d ho l e t o l e r a n c e , s h a f t t o l e r a n c e and a l l owanc e
2 clc

3 // s o l u t i o n
4 // g i v en
5 lh=25 //mm// lowe r l i m i t o f h o l e
6 uh =25.02 //mm// upper l i m i t o f h o l e
7 ls =24.95 //mm// lowe r l i m i t o f s h a f t
8 us =24.97 //mm// upper l i m i t o f s h a f t
9 h=uh -lh //mm// ho l e t o l e r a n c e

10 s=us -ls //mm// s h a f t t o l e r a n c e
11 a=lh -us //mm// a lownce
12 printf(” the ho l e t o l e r a n c e i s , %f mm\n”,h)
13 printf(” the s h a f t t o l e r a n c e i s , %f mm \n”,s)
14 printf(” the a l l owanc e i s , %f mm”,a)

Scilab code Exa 3.2 Machine design
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1 // f i n d t o l e r a n c e s , fundamenta l d e v i a t i o n s and l i m i t
s i z s

2 clc

3 // s o l u t i o n
4 // g i v en
5 // s h a f t i s 40 H8/ f 7
6 // s i n c e 40 mm l i e s i n the d i amete r s t e p s o f 30 to 50

mm, t h e r e f o r e the mean d iamete r i e g e ome t r i c
mean o f them

7 D=sqrt (30*50) //mm
8 i=0.45*((D)^(1/3))+(0.001*D)//mm// s tandard t o l e r a n c e

un i t
9 // t h e r f o r e , s t andard t o l e r a n c e i s

10 x=25*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 8
11 x1=16*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 7
12 // fundamenta l d e v i a t i o n
13 es= -5.5*(D)^0.41*0.001 //mm
14 ei=es -0.025 //mm
15 // l i m i t o f s i z e
16 bs=40 //mm// b a s i c s i z e
17 uh =40+0.039 //mm// upper l i m i t t o f h o l e=lowe r l i m i t

f o r h o l e+t o l e r a n c e f o r h o l e
18 us=40 -0.025 //mm// uppr l i m i t o f s h a f t i s l owe r l i m i t

o f ho le−fundamenta l d e v i a t i o n
19 ls=us -0.025 //mm
20 printf(” the s tandard t o l e r n c e f o r IT8 i s , %f mm\n”,x)
21 printf(” the sa tndard t o l e r a n c e f o r IT7 i s , %f mm\n”,

x1)

22 printf(” the fundamenta l upper d e v i a t i o n f o r s h a f t i s
, %f mm\n”,es)

23 printf(” the fundamenta l l owe r d eav t i on f o r s h a f t i s ,
%f mm\n ”,ei)

24 printf(” the b a s i c s i z e i s , %f mm\n”,bs)
25 printf(” upper l i m i t f o r h o l e i s , %f mm\n”,uh)
26 printf(” the upper l i m i t o f s h a f t i s , %f mm\n”,us)
27 printf(” the l owe r l i m i t o f s h a f t i s , %f mm\n”,ls)
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Scilab code Exa 3.2 Machine design

1 // f i n d t o l e r a n c e s , fundamenta l d e v i a t i o n s and l i m i t
s i z s

2 clc

3 // s o l u t i o n
4 // g i v en
5 // s h a f t i s 40 H8/ f 7
6 // s i n c e 40 mm l i e s i n the d i amete r s t e p s o f 30 to 50

mm, t h e r e f o r e the mean d iamete r i e g e ome t r i c
mean o f them

7 D=sqrt (30*50) //mm
8 i=0.45*((D)^(1/3))+(0.001*D)//mm// s tandard t o l e r a n c e

un i t
9 // t h e r f o r e , s t andard t o l e r a n c e i s

10 x=25*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 8
11 x1=16*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 7
12 // fundamenta l d e v i a t i o n
13 es= -5.5*(D)^0.41*0.001 //mm
14 ei=es -0.025 //mm
15 // l i m i t o f s i z e
16 bs=40 //mm// b a s i c s i z e
17 uh =40+0.039 //mm// upper l i m i t t o f h o l e=lowe r l i m i t

f o r h o l e+t o l e r a n c e f o r h o l e
18 us=40 -0.025 //mm// uppr l i m i t o f s h a f t i s l owe r l i m i t

o f ho le−fundamenta l d e v i a t i o n
19 ls=us -0.025 //mm
20 printf(” the s tandard t o l e r n c e f o r IT8 i s , %f mm\n”,x)
21 printf(” the sa tndard t o l e r a n c e f o r IT7 i s , %f mm\n”,

x1)

22 printf(” the fundamenta l upper d e v i a t i o n f o r s h a f t i s
, %f mm\n”,es)

23 printf(” the fundamenta l l owe r d eav t i on f o r s h a f t i s ,
%f mm\n ”,ei)
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24 printf(” the b a s i c s i z e i s , %f mm\n”,bs)
25 printf(” upper l i m i t f o r h o l e i s , %f mm\n”,uh)
26 printf(” the upper l i m i t o f s h a f t i s , %f mm\n”,us)
27 printf(” the l owe r l i m i t o f s h a f t i s , %f mm\n”,ls)

Scilab code Exa 3.2 Machine design

1 // f i n d t o l e r a n c e s , fundamenta l d e v i a t i o n s and l i m i t
s i z s

2 clc

3 // s o l u t i o n
4 // g i v en
5 // s h a f t i s 40 H8/ f 7
6 // s i n c e 40 mm l i e s i n the d i amete r s t e p s o f 30 to 50

mm, t h e r e f o r e the mean d iamete r i e g e ome t r i c
mean o f them

7 D=sqrt (30*50) //mm
8 i=0.45*((D)^(1/3))+(0.001*D)//mm// s tandard t o l e r a n c e

un i t
9 // t h e r f o r e , s t andard t o l e r a n c e i s

10 x=25*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 8
11 x1=16*i*0.001 //mm// s tandard t o l e r a n c e f o r grade 7
12 // fundamenta l d e v i a t i o n
13 es= -5.5*(D)^0.41*0.001 //mm
14 ei=es -0.025 //mm
15 // l i m i t o f s i z e
16 bs=40 //mm// b a s i c s i z e
17 uh =40+0.039 //mm// upper l i m i t t o f h o l e=lowe r l i m i t

f o r h o l e+t o l e r a n c e f o r h o l e
18 us=40 -0.025 //mm// uppr l i m i t o f s h a f t i s l owe r l i m i t

o f ho le−fundamenta l d e v i a t i o n
19 ls=us -0.025 //mm
20 printf(” the s tandard t o l e r n c e f o r IT8 i s , %f mm\n”,x)
21 printf(” the sa tndard t o l e r a n c e f o r IT7 i s , %f mm\n”,

x1)
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22 printf(” the fundamenta l upper d e v i a t i o n f o r s h a f t i s
, %f mm\n”,es)

23 printf(” the fundamenta l l owe r d eav t i on f o r s h a f t i s ,
%f mm\n ”,ei)

24 printf(” the b a s i c s i z e i s , %f mm\n”,bs)
25 printf(” upper l i m i t f o r h o l e i s , %f mm\n”,uh)
26 printf(” the upper l i m i t o f s h a f t i s , %f mm\n”,us)
27 printf(” the l owe r l i m i t o f s h a f t i s , %f mm\n”,ls)

Scilab code Exa 3.3 Machine design

1 // f i n d d imens i on s o f h o l e and s h a f t i n a l l t h r e e
c a s e s

2 // a . ) 12 mm e l c t r i c motion
3 // 12 mm l i e s between 10 and 18 , t h e r e f o r e
4 D=sqrt (10*18) //mm
5 i=0.45*(D)^0.33+0.001*D// s tandard t o l r e n c e un i t
6 IT8 =25*i*0.001 //mm// s tandard t o l e r a n c e f o r IT8
7 es= -11*(D)^0.41*0.001 //mm// upper d e v i a t i o n f o r s h a f t
8 ei=es-IT8 //mm// lower d e v i a t i o n f o r s h a f t
9 printf(” the s tandard t o l e r a n c e f o r s h a f t and ho l e o f

g rade 8 i s , %f mm\n”,IT8)
10 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,es)
11 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,ei)

Scilab code Exa 3.3 Machine design

1 // f i n d d imens i on s o f h o l e and s h a f t i n a l l t h r e e
c a s e s

2 // a . ) 12 mm e l c t r i c motion
3 // 12 mm l i e s between 10 and 18 , t h e r e f o r e
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4 D=sqrt (10*18) //mm
5 i=0.45*(D)^0.33+0.001*D// s tandard t o l r e n c e un i t
6 IT8 =25*i*0.001 //mm// s tandard t o l e r a n c e f o r IT8
7 es= -11*(D)^0.41*0.001 //mm// upper d e v i a t i o n f o r s h a f t
8 ei=es-IT8 //mm// lower d e v i a t i o n f o r s h a f t
9 printf(” the s tandard t o l e r a n c e f o r s h a f t and ho l e o f

g rade 8 i s , %f mm\n”,IT8)
10 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,es)
11 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,ei)

Scilab code Exa 3.3 Machine design

1 // f i n d d imens i on s o f h o l e and s h a f t i n a l l t h r e e
c a s e s

2 // a . ) 12 mm e l c t r i c motion
3 // 12 mm l i e s between 10 and 18 , t h e r e f o r e
4 D=sqrt (10*18) //mm
5 i=0.45*(D)^0.33+0.001*D// s tandard t o l r e n c e un i t
6 IT8 =25*i*0.001 //mm// s tandard t o l e r a n c e f o r IT8
7 es= -11*(D)^0.41*0.001 //mm// upper d e v i a t i o n f o r s h a f t
8 ei=es-IT8 //mm// lower d e v i a t i o n f o r s h a f t
9 printf(” the s tandard t o l e r a n c e f o r s h a f t and ho l e o f

g rade 8 i s , %f mm\n”,IT8)
10 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,es)
11 printf(” the upper d e v i a t i o n f o r s h a f t i s , %f mm”,ei)

Scilab code Exa 3.4 Machine design

1 // f i n d l i m i t s o f s h a f t and b ea r i n g and maximum and
minimum c l e a r a n c e

2 clc

3 // s o l u t i o n
4 // g i v en
5 // 75 mm ba s i c s i z e
6 // s i n c e 75 l i e s betweenn 50 and 80
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7 D=sqrt (50*80) //mm
8 i=0.45*(D)^0.33+0.001*D// s tandard t o l e r a n c e un i t
9 IT8 =25*i*0.001 //mm

10 IT7 =16*i*0.001 //mm
11 es= -2.5*(D)^0.34 //mm// upper d e v i a t i o n o f s h a f t
12 ei=es-IT7 //mm// lower d e v i a t i o n f o t h o l e
13 bs=75 //mm// b a s i c s i z e
14 uh=75+ IT8 // upper l i m i t o f h o l e
15 us=75 -0.01 //mm// upper l i m i t o f s h f t
16 ls=us -0.03 //mm
17 MxC=uh -ls //mm//maximum c l e a r a n c e
18 miC=75-us //mm
19 printf(”maximum c l e a r a n c e i s , %f mm\n”,MxC)
20 printf(”minimum c l e a r a n c e i s , %f mm”,miC)

Scilab code Exa 3.4 Machine design
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Chapter 4

Ch4

1 // f i n d l i m i t s o f s h a f t and b ea r i n g and maximum and
minimum c l e a r a n c e

2 clc

3 // s o l u t i o n
4 // g i v en
5 // 75 mm ba s i c s i z e
6 // s i n c e 75 l i e s betweenn 50 and 80
7 D=sqrt (50*80) //mm
8 i=0.45*(D)^0.33+0.001*D// s tandard t o l e r a n c e un i t
9 IT8 =25*i*0.001 //mm

10 IT7 =16*i*0.001 //mm
11 es= -2.5*(D)^0.34 //mm// upper d e v i a t i o n o f s h a f t
12 ei=es-IT7 //mm// lower d e v i a t i o n f o t h o l e
13 bs=75 //mm// b a s i c s i z e
14 uh=75+ IT8 // upper l i m i t o f h o l e
15 us=75 -0.01 //mm// upper l i m i t o f s h f t
16 ls=us -0.03 //mm
17 MxC=uh -ls //mm//maximum c l e a r a n c e
18 miC=75-us //mm
19 printf(”maximum c l e a r a n c e i s , %f mm\n”,MxC)
20 printf(”minimum c l e a r a n c e i s , %f mm”,miC)

23



Scilab code Exa 3.4 Machine design
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Chapter 5

Ch4

1 // f i n d l i m i t s o f s h a f t and b ea r i n g and maximum and
minimum c l e a r a n c e

2 clc

3 // s o l u t i o n
4 // g i v en
5 // 75 mm ba s i c s i z e
6 // s i n c e 75 l i e s betweenn 50 and 80
7 D=sqrt (50*80) //mm
8 i=0.45*(D)^0.33+0.001*D// s tandard t o l e r a n c e un i t
9 IT8 =25*i*0.001 //mm

10 IT7 =16*i*0.001 //mm
11 es= -2.5*(D)^0.34 //mm// upper d e v i a t i o n o f s h a f t
12 ei=es-IT7 //mm// lower d e v i a t i o n f o t h o l e
13 bs=75 //mm// b a s i c s i z e
14 uh=75+ IT8 // upper l i m i t o f h o l e
15 us=75 -0.01 //mm// upper l i m i t o f s h f t
16 ls=us -0.03 //mm
17 MxC=uh -ls //mm//maximum c l e a r a n c e
18 miC=75-us //mm
19 printf(”maximum c l e a r a n c e i s , %f mm\n”,MxC)
20 printf(”minimum c l e a r a n c e i s , %f mm”,miC)
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Chapter 6

Ch4

Scilab code Exa 4.1 Machine design

1 // f i n d d iamete r o f the l i n k s tock , i f p e r m i s s i b l e
t e n s i l e s t r e s s i s not to exceed 75 MPa.

2 clc

3 // s o l u t i o n
4 // g i v en :
5 P=50000 //N//maximum load i s P
6 f=75 // (N/mmˆ2) // s t r e s s i s g i v en
7 pi=3.14

8 d=sqrt (4*P/(f*pi))// man ipu l a t i ng to g e t the va lu e o f
d

9 //d=d iamete r o f l i n k s t o c k // u s i n g r e l a t i o n f=P/A
10 printf(”\n\nThe d iamete r o f l i n k s t o c k i s , %f mm\n , ”,

d)

Scilab code Exa 4.1 Machine design

Scilab code Exa 4.1 Machine design
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1 // f i n d d iamete r o f the l i n k s tock , i f p e r m i s s i b l e
t e n s i l e s t r e s s i s not to exceed 75 MPa.

2 clc

3 // s o l u t i o n
4 // g i v en :
5 P=50000 //N//maximum load i s P
6 f=75 // (N/mmˆ2) // s t r e s s i s g i v en
7 pi=3.14

8 d=sqrt (4*P/(f*pi))// man ipu l a t i ng to g e t the va lu e o f
d

9 //d=d iamete r o f l i n k s t o c k // u s i n g r e l a t i o n f=P/A
10 printf(”\n\nThe d iamete r o f l i n k s t o c k i s , %f mm\n , ”,

d)

1 // f i n d d iamete r o f the l i n k s tock , i f p e r m i s s i b l e
t e n s i l e s t r e s s i s not to exceed 75 MPa.

2 clc

3 // s o l u t i o n
4 // g i v en :
5 P=50000 //N//maximum load i s P
6 f=75 // (N/mmˆ2) // s t r e s s i s g i v en
7 pi=3.14

8 d=sqrt (4*P/(f*pi))// man ipu l a t i ng to g e t the va lu e o f
d

9 //d=d iamete r o f l i n k s t o c k // u s i n g r e l a t i o n f=P/A
10 printf(”\n\nThe d iamete r o f l i n k s t o c k i s , %f mm\n , ”,

d)

Scilab code Exa 4.2 Machine design
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1 // f i n d t e n s i l e s t r e s s induced i n the l i n k at s e c t i o n
A−A and B−B, r e f e r f i g 4 . 4

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45000 //N// l oad app l i e d
6 A1 =45*20 //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k A−A
7 // s t r e s s i n s e c t i o n A−A
8 f1=P/A1 // (N/mmˆ2)
9 printf(” the s t r e s s i n s e c t i o n A−A i s ,%f N/mmˆ2\n”,

f1)

10 // s t r e s s i n s e c t i o n B−B
11 A2 =20*(75 -40) //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k B

−B
12 f2=P/A2 // (N/mmˆ2)
13 printf(” the s t r e s s i n B−B s e c t i o n ,%f N/mmˆ2”,f2)

Scilab code Exa 4.2

Machine design

Scilab code Exa 4.21 // f i n d t e n s i l e s t r e s s induced i n the
l i n k at s e c t i o n A−A and B−B, r e f e r f i g 4 . 4

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45000 //N// l oad app l i e d
6 A1 =45*20 //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k A−A
7 // s t r e s s i n s e c t i o n A−A
8 f1=P/A1 // (N/mmˆ2)
9 printf(” the s t r e s s i n s e c t i o n A−A i s ,%f N/mmˆ2\n”,

f1)

10 // s t r e s s i n s e c t i o n B−B
11 A2 =20*(75 -40) //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k B

−B
12 f2=P/A2 // (N/mmˆ2)
13 printf(” the s t r e s s i n B−B s e c t i o n ,%f N/mmˆ2”,f2)
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Machine design

1 // f i n d t e n s i l e s t r e s s induced i n the l i n k at s e c t i o n
A−A and B−B, r e f e r f i g 4 . 4

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45000 //N// l oad app l i e d
6 A1 =45*20 //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k A−A
7 // s t r e s s i n s e c t i o n A−A
8 f1=P/A1 // (N/mmˆ2)
9 printf(” the s t r e s s i n s e c t i o n A−A i s ,%f N/mmˆ2\n”,

f1)

10 // s t r e s s i n s e c t i o n B−B
11 A2 =20*(75 -40) //mmˆ2// a r ea o f c r o s s s e c t i o n at l i n k B

−B
12 f2=P/A2 // (N/mmˆ2)
13 printf(” the s t r e s s i n B−B s e c t i o n ,%f N/mmˆ2”,f2)

Scilab code Exa 4.3 Scilab code Exa 4.3 Machine design Machine de-
sign

1 // to f i n d 1 . ) d i amete r o f the rods , 2 . ) e x t e n s i o n i n
each rod in the l e n g t h o f 2 . 5m

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3.5*10^6 //N// l oad app l i e d
6 f1=85 // (N/mmˆ2) // s a f e s t r e s s
7 E=210*10^3 // (N/mmˆ2) // young ’ s modulus
8 l=2.5*10^3 //mm
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9 pi=3.14

10 // 1) d i amete r o f rod ( d )
11 // l e t d be d iamete r o f r od s i n mm
12 // s i n c e both rod s c a r r i e s equa l l o ad , t h e r e f o r e l oad

on s i n g l e rod i s
13 P1=P/2 //N
14 d=sqrt (4*P1/(f1*pi))// u s i n g f 1=P/A//mm
15 printf(” the d iamete r o f r od s i s , %f mm\n”,d)
16 // 2) e x t e n s i o n i n rod
17 // l e t x be e x t e n s i o n i n rod
18 //E=(P1∗ l ) / (A∗x )
19 //P1/A=f 1
20 x=(f1*l)/E

21 printf(” the e x t e n s i o n o f rod i s , %f mm”,x)

Scilab code Exa 4.31 // to f i n d 1 . ) d i amete r o f the rods
, 2 . ) e x t e n s i o n i n each rod i n the l e n g t h o f 2 . 5m

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3.5*10^6 //N// l oad app l i e d
6 f1=85 // (N/mmˆ2) // s a f e s t r e s s
7 E=210*10^3 // (N/mmˆ2) // young ’ s modulus
8 l=2.5*10^3 //mm
9 pi=3.14

10 // 1) d i amete r o f rod ( d )
11 // l e t d be d iamete r o f r od s i n mm
12 // s i n c e both rod s c a r r i e s equa l l o ad , t h e r e f o r e l oad

on s i n g l e rod i s
13 P1=P/2 //N
14 d=sqrt (4*P1/(f1*pi))// u s i n g f 1=P/A//mm
15 printf(” the d iamete r o f r od s i s , %f mm\n”,d)
16 // 2) e x t e n s i o n i n rod
17 // l e t x be e x t e n s i o n i n rod
18 //E=(P1∗ l ) / (A∗x )
19 //P1/A=f 1
20 x=(f1*l)/E
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21 printf(” the e x t e n s i o n o f rod i s , %f mm”,x)

Machine design

1 // to f i n d 1 . ) d i amete r o f the rods , 2 . ) e x t e n s i o n i n
each rod in the l e n g t h o f 2 . 5m

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3.5*10^6 //N// l oad app l i e d
6 f1=85 // (N/mmˆ2) // s a f e s t r e s s
7 E=210*10^3 // (N/mmˆ2) // young ’ s modulus
8 l=2.5*10^3 //mm
9 pi=3.14

10 // 1) d i amete r o f rod ( d )
11 // l e t d be d iamete r o f r od s i n mm
12 // s i n c e both rod s c a r r i e s equa l l o ad , t h e r e f o r e l oad

on s i n g l e rod i s
13 P1=P/2 //N
14 d=sqrt (4*P1/(f1*pi))// u s i n g f 1=P/A//mm
15 printf(” the d iamete r o f r od s i s , %f mm\n”,d)
16 // 2) e x t e n s i o n i n rod
17 // l e t x be e x t e n s i o n i n rod
18 //E=(P1∗ l ) / (A∗x )
19 //P1/A=f 1
20 x=(f1*l)/E

21 printf(” the e x t e n s i o n o f rod i s , %f mm”,x)

Scilab code Exa 4.4 Machine design
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Scilab code Exa 4.4
1 // 1 . ) c a l c u l a t e the s t r e s s on the l owe r washer s

b e f o r e the nuts a r e t i gh t en ed , r e f e r f i g 4 . 5
2 // 2 . ) what cou ld be the s t r e s s i n upper and l owe r

washer s . . .
3 clc

4 // s o l u t i o n
5 // g i v en
6 d=20 //mm
7 d1=22 //mm
8 d2=50 //mm
9 d3=22 //mm

10 d4=44 //mm
11 P1 =120000 //N
12 P2=5000 //N
13 // 1) s t r e s s on l owe r washer b e f o r e the nuts a r e

t i g h t e n e d
14 pi=3.14

15 A1=(pi/4)*(d2^2-d1^2) // (mmˆ2)
16 A2=(pi/4)*(d4^2-d3^2) // (mmˆ2)
17 // s i n c e l oad i s e q u a l l y d i s t r i b u t e d on 4 washers ,

t h e r f o r e l oad Q1=P1/4
18 Q1=P1/4 //N
19 // c a l c u l a t i n g s t r e s s on l owe r washer
20 f2=Q1/A1 // (N/mmˆ2)
21 printf(”\n the s t r e s s on l owe r washer when nuts a r e

not t i g h t e n e d i s , %f N/mmˆ2\n”,f2)
22 // 2)
23 // s t r e s on upper washer s
24 P2=5000 //N
25 f3=P2/A2 // s t r e s s //(N/mmˆ2)
26 printf(” the s t r e s s on upper washer i s , %f N/mmˆ2\n”,

f3)

27 // s t r e s s on l owe r washer when nuts a r e t i g h t e n e d
28 f4=(Q1+P2)/A1 // (N/mmˆ2)
29 printf(” the s t r e s s on l owe r washer when nuts a r e

t i g h t e n e d i s , %f N/mmˆ2”,f4)
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Machine design

Scilab code Exa 4.4

1 // 1 . ) c a l c u l a t e the s t r e s s on the l owe r washer s
b e f o r e the nuts a r e t i gh t en ed , r e f e r f i g 4 . 5

2 // 2 . ) what cou ld be the s t r e s s i n upper and l owe r
washer s . . .

3 clc

4 // s o l u t i o n
5 // g i v en
6 d=20 //mm
7 d1=22 //mm
8 d2=50 //mm
9 d3=22 //mm

10 d4=44 //mm
11 P1 =120000 //N
12 P2=5000 //N
13 // 1) s t r e s s on l owe r washer b e f o r e the nuts a r e

t i g h t e n e d
14 pi=3.14

15 A1=(pi/4)*(d2^2-d1^2) // (mmˆ2)
16 A2=(pi/4)*(d4^2-d3^2) // (mmˆ2)
17 // s i n c e l oad i s e q u a l l y d i s t r i b u t e d on 4 washers ,

t h e r f o r e l oad Q1=P1/4
18 Q1=P1/4 //N
19 // c a l c u l a t i n g s t r e s s on l owe r washer
20 f2=Q1/A1 // (N/mmˆ2)
21 printf(”\n the s t r e s s on l owe r washer when nuts a r e

not t i g h t e n e d i s , %f N/mmˆ2\n”,f2)
22 // 2)
23 // s t r e s on upper washer s
24 P2=5000 //N
25 f3=P2/A2 // s t r e s s //(N/mmˆ2)
26 printf(” the s t r e s s on upper washer i s , %f N/mmˆ2\n”,

f3)

27 // s t r e s s on l owe r washer when nuts a r e t i g h t e n e d
28 f4=(Q1+P2)/A1 // (N/mmˆ2)
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29 printf(” the s t r e s s on l owe r washer when nuts a r e
t i g h t e n e d i s , %f N/mmˆ2”,f4)

Machine design

1 // 1 . ) c a l c u l a t e the s t r e s s on the l owe r washer s
b e f o r e the nuts a r e t i gh t en ed , r e f e r f i g 4 . 5

2 // 2 . ) what cou ld be the s t r e s s i n upper and l owe r
washer s . . .

3 clc

4 // s o l u t i o n
5 // g i v en
6 d=20 //mm
7 d1=22 //mm
8 d2=50 //mm
9 d3=22 //mm

10 d4=44 //mm
11 P1 =120000 //N
12 P2=5000 //N
13 // 1) s t r e s s on l owe r washer b e f o r e the nuts a r e

t i g h t e n e d
14 pi=3.14

15 A1=(pi/4)*(d2^2-d1^2) // (mmˆ2)
16 A2=(pi/4)*(d4^2-d3^2) // (mmˆ2)
17 // s i n c e l oad i s e q u a l l y d i s t r i b u t e d on 4 washers ,

t h e r f o r e l oad Q1=P1/4
18 Q1=P1/4 //N
19 // c a l c u l a t i n g s t r e s s on l owe r washer
20 f2=Q1/A1 // (N/mmˆ2)
21 printf(”\n the s t r e s s on l owe r washer when nuts a r e

not t i g h t e n e d i s , %f N/mmˆ2\n”,f2)
22 // 2)
23 // s t r e s on upper washer s
24 P2=5000 //N
25 f3=P2/A2 // s t r e s s //(N/mmˆ2)
26 printf(” the s t r e s s on upper washer i s , %f N/mmˆ2\n”,

f3)

27 // s t r e s s on l owe r washer when nuts a r e t i g h t e n e d
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28 f4=(Q1+P2)/A1 // (N/mmˆ2)
29 printf(” the s t r e s s on l owe r washer when nuts a r e

t i g h t e n e d i s , %f N/mmˆ2”,f4)

Scilab code Exa 4.5 Scilab code Exa 4.5 Machine design Machine de-
sign

1 // f i n d the compre s s i on o f the p i s t o n rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=600 //mm// l e n g t h o f rod
7 D=400 //mm// d iamete r o f p i s t o n
8 p=0.9 // (N/mmˆ2) //maximum steam p r e s s u r e
9 E=210*10^3 // (N/mmˆ2) // young ’ s modulus

10 pi=3.14

11 A=(pi/4)*D^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f
p i s t o n

12 P=A*p//N//max l oad a c t i n g on p i s t o n
13 a=(pi/4)*d^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f

p i s t o n rod
14 // l e t x be the compre s s i on
15 x=(P*l)/(E*a)//mm
16 printf(” the compre s s i on i n p i s t o n rod i s , %f mm”,x)

1 // f i n d the compre s s i on o f the p i s t o n rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=600 //mm// l e n g t h o f rod
7 D=400 //mm// d iamete r o f p i s t o n
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8 p=0.9 // (N/mmˆ2) //maximum steam p r e s s u r e
9 E=210*10^3 // (N/mmˆ2) // young ’ s modulus

10 pi=3.14

11 A=(pi/4)*D^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f
p i s t o n

12 P=A*p//N//max l oad a c t i n g on p i s t o n
13 a=(pi/4)*d^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f

p i s t o n rod
14 // l e t x be the compre s s i on
15 x=(P*l)/(E*a)//mm
16 printf(” the compre s s i on i n p i s t o n rod i s , %f mm”,x)

Scilab code Exa 4.5 Machine design

1 // f i n d the compre s s i on o f the p i s t o n rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=600 //mm// l e n g t h o f rod
7 D=400 //mm// d iamete r o f p i s t o n
8 p=0.9 // (N/mmˆ2) //maximum steam p r e s s u r e
9 E=210*10^3 // (N/mmˆ2) // young ’ s modulus

10 pi=3.14

11 A=(pi/4)*D^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f
p i s t o n

12 P=A*p//N//max l oad a c t i n g on p i s t o n
13 a=(pi/4)*d^2 // (mmˆ2) // a r ea o f c r o s s s e c t i o n o f

p i s t o n rod
14 // l e t x be the compre s s i on
15 x=(P*l)/(E*a)//mm
16 printf(” the compre s s i on i n p i s t o n rod i s , %f mm”,x)
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Scilab code Exa 4.6 Scilab code Exa 4.6 Machine design Machine de-
sign

1 // c a l c u l a t e the f o r c e r e q u i r e d to produce c i c u l a r
b l a ck o f d i amete r 60mm in a p l a t e o f 5mm
t h i c k n e s s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=60 //mm
6 t=5 //mm
7 u=350 // (N/mmˆ2) // u l t ima t e s t r e s s
8 pi=3.14

9 A=pi*d*t// (mmˆ2) // a r ea under sh e a r
10 // f o r c e r e q u i r e d to punch a ho l e
11 P=A*u

12 printf(” the f o r c e r e q u i r e d i s , %f N”,P)

1 // c a l c u l a t e the f o r c e r e q u i r e d to produce c i c u l a r
b l a ck o f d i amete r 60mm in a p l a t e o f 5mm
t h i c k n e s s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=60 //mm
6 t=5 //mm
7 u=350 // (N/mmˆ2) // u l t ima t e s t r e s s
8 pi=3.14

9 A=pi*d*t// (mmˆ2) // a r ea under sh e a r
10 // f o r c e r e q u i r e d to punch a ho l e
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11 P=A*u

12 printf(” the f o r c e r e q u i r e d i s , %f N”,P)

Scilab code Exa 4.6 Machine design

1 // c a l c u l a t e the f o r c e r e q u i r e d to produce c i c u l a r
b l a ck o f d i amete r 60mm in a p l a t e o f 5mm
t h i c k n e s s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=60 //mm
6 t=5 //mm
7 u=350 // (N/mmˆ2) // u l t ima t e s t r e s s
8 pi=3.14

9 A=pi*d*t// (mmˆ2) // a r ea under sh e a r
10 // f o r c e r e q u i r e d to punch a ho l e
11 P=A*u

12 printf(” the f o r c e r e q u i r e d i s , %f N”,P)

Scilab code Exa 4.7 Scilab code Exa 4.7 Machine design Machine de-
sign

Scilab code Exa 4.71 // f i n d d iamete r o f ba r s and o f the
pin , r e f e r f i g 4 . 8

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N// t e n s i l e f o r c e a pp l i e d
6 f1=100 // (N/mmˆ2)
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7 f2=80 // (N/mmˆ2)
8 // d iamete r o f ba r s i n mm
9 //A1=( p i /4) ∗D1ˆ2// Area o f bar

10 //P=f 1 ∗ ( p i /4) ∗D1ˆ2
11 D1=sqrt ((4*P)/(f1*pi))

12 printf(”\ nthe d i amete r o f ba r s i s , %f mm\n”,D1)
13 // d iamete r o f p in
14 //A2=(2∗ p i /4) ∗D2ˆ2// a r ea o f p in
15 D2=sqrt ((4*P)/(2*pi*f2))

16 printf(”\n the d i amete r o f p in i s , %f mm \n”,D2)

1 // f i n d d iamete r o f ba r s and o f the pin , r e f e r f i g 4 . 8
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N// t e n s i l e f o r c e a pp l i e d
6 f1=100 // (N/mmˆ2)
7 f2=80 // (N/mmˆ2)
8 // d iamete r o f ba r s i n mm
9 //A1=( p i /4) ∗D1ˆ2// Area o f bar

10 //P=f 1 ∗ ( p i /4) ∗D1ˆ2
11 D1=sqrt ((4*P)/(f1*pi))

12 printf(”\ nthe d i amete r o f ba r s i s , %f mm\n”,D1)
13 // d iamete r o f p in
14 //A2=(2∗ p i /4) ∗D2ˆ2// a r ea o f p in
15 D2=sqrt ((4*P)/(2*pi*f2))

16 printf(”\n the d i amete r o f p in i s , %f mm \n”,D2)

Machine design

1 // f i n d d iamete r o f ba r s and o f the pin , r e f e r f i g 4 . 8
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N// t e n s i l e f o r c e a pp l i e d
6 f1=100 // (N/mmˆ2)
7 f2=80 // (N/mmˆ2)
8 // d iamete r o f ba r s i n mm
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9 //A1=( p i /4) ∗D1ˆ2// Area o f bar
10 //P=f 1 ∗ ( p i /4) ∗D1ˆ2
11 D1=sqrt ((4*P)/(f1*pi))

12 printf(”\ nthe d i amete r o f ba r s i s , %f mm\n”,D1)
13 // d iamete r o f p in
14 //A2=(2∗ p i /4) ∗D2ˆ2// a r ea o f p in
15 D2=sqrt ((4*P)/(2*pi*f2))

16 printf(”\n the d i amete r o f p in i s , %f mm \n”,D2)

Scilab code Exa 4.8 Machine design

1 // f i n d the c r u s h i n g s t r e s s induced between p l a t e s
and r i v e t

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=16 // t h i c k n e s s //mm
6 P=48*10^3 //N
7 n=2 // two p l a t e s a r e g i v en
8 d=25 //mm
9 // s t r e s s a c t i n g

10 f=(P/(d*t*n))// (N/mmˆ2)
11 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,f)

Scilab code Exa 4.8

Machine design

1 // f i n d the c r u s h i n g s t r e s s induced between p l a t e s
and r i v e t

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=16 // t h i c k n e s s //mm
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6 P=48*10^3 //N
7 n=2 // two p l a t e s a r e g i v en
8 d=25 //mm
9 // s t r e s s a c t i n g

10 f=(P/(d*t*n))// (N/mmˆ2)
11 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,f)

Scilab code Exa 4.8 Machine design

1 // f i n d the c r u s h i n g s t r e s s induced between p l a t e s
and r i v e t

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=16 // t h i c k n e s s //mm
6 P=48*10^3 //N
7 n=2 // two p l a t e s a r e g i v en
8 d=25 //mm
9 // s t r e s s a c t i n g

10 f=(P/(d*t*n))// (N/mmˆ2)
11 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,f)

Scilab code Exa 4.9 Machine design

Scilab code Exa 4.9
1 // f i n d the l e n g t h o f the s l i d i n g b e a r i n g

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=25 //mm/ d iamete r
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6 P=2500 //N/ f o r c e
7 p=5 // (N/mmˆ2) // b e a r i n g p r e s s u r e
8 //A=l ∗d =l ∗25//(mmˆ2) // p r o j e c t e d a r ea o f b e a r i n g
9 //p=P/A// p r e s s u r e=f o r c e / a r ea

10 // t h e r e f o r e
11 l=(P/(25*5))//mm// l e n g t h
12 printf(” the r e q u i r e d l e n g t h i s , %f mm”,l)

Machine design

1 // f i n d the l e n g t h o f the s l i d i n g b e a r i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=25 //mm/ d iamete r
6 P=2500 //N/ f o r c e
7 p=5 // (N/mmˆ2) // b e a r i n g p r e s s u r e
8 //A=l ∗d =l ∗25//(mmˆ2) // p r o j e c t e d a r ea o f b e a r i n g
9 //p=P/A// p r e s s u r e=f o r c e / a r ea

10 // t h e r e f o r e
11 l=(P/(25*5))//mm// l e n g t h
12 printf(” the r e q u i r e d l e n g t h i s , %f mm”,l)

Scilab code Exa 4.9 Scilab code Exa 4.9 Machine design Machine de-
sign

Scilab code Exa 4.101 // c a l c u l a t e 1 . ) y i e l d s t r e s s 2 . )
u l t ima t e t e n s i l e s t r e s s 3 . ) p e r c en t a g e r e du c t i o n
i n a r ea 4 . ) p e r c en t a g e e l o n g a t i o n

2 clc

3 // s o l u t i o n
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4 // g i v en
5 D=12 //mm// i n i t i a l d i amete r
6 l=60 //mm// i n i t i a l l e n g t h
7 L=80 //mm// f i n a l l e n g t h
8 d=7 //mm// f i n a l d i amete r
9 Wy=3400 //N// y i e l d l oad

10 Wu=6100 //N// u l t ima t e l oad
11 pi=3.14

12 A=pi*D^2/4 //mmˆ2// i n i t i a l a r ea o f rod
13 a=pi*d^2/4 //mmˆ2// f i n a l a r ea o f rod
14 Fy=Wy/A//N/mmˆ2// y i e l d s t r e s s
15 Fu=Wu/A//N/mmˆ2// u l t ima t e s t r e s s
16 %ria=(A-a)/A*100 // p e r c en t a g e r e du c t i o n i n a r ea
17 %eil=(L-l)/L*100 // p e r c en t a g e e l o n g a t i o n i n l e n g t h
18 printf(” the y i e l d s t r e s s i s , %f N/mmˆ2\n”,Fy)
19 printf(” the u l t ima t e s t r e s s i s ,%f N/mmˆ2\n”,Fu)
20 printf(” the p e r c en t a g e r e du c t i o n i n a r ea i s , %f\n”,

%ria)

21 printf(” the p e r c en t a g e i n c r e a s e i n l e n g t h i s , %fn”,
%eil)

1 // f i n d the l e n g t h o f the s l i d i n g b e a r i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=25 //mm/ d iamete r
6 P=2500 //N/ f o r c e
7 p=5 // (N/mmˆ2) // b e a r i n g p r e s s u r e
8 //A=l ∗d =l ∗25//(mmˆ2) // p r o j e c t e d a r ea o f b e a r i n g
9 //p=P/A// p r e s s u r e=f o r c e / a r ea

10 // t h e r e f o r e
11 l=(P/(25*5))//mm// l e n g t h
12 printf(” the r e q u i r e d l e n g t h i s , %f mm”,l)

Machine design

1 // c a l c u l a t e 1 . ) y i e l d s t r e s s 2 . ) u l t ima t e t e n s i l e
s t r e s s 3 . ) p e r c en t a g e r e du c t i o n i n a r ea 4 . )
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pe r c en t a g e e l o n g a t i o n
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=12 //mm// i n i t i a l d i amete r
6 l=60 //mm// i n i t i a l l e n g t h
7 L=80 //mm// f i n a l l e n g t h
8 d=7 //mm// f i n a l d i amete r
9 Wy=3400 //N// y i e l d l oad

10 Wu=6100 //N// u l t ima t e l oad
11 pi=3.14

12 A=pi*D^2/4 //mmˆ2// i n i t i a l a r ea o f rod
13 a=pi*d^2/4 //mmˆ2// f i n a l a r ea o f rod
14 Fy=Wy/A//N/mmˆ2// y i e l d s t r e s s
15 Fu=Wu/A//N/mmˆ2// u l t ima t e s t r e s s
16 %ria=(A-a)/A*100 // p e r c en t a g e r e du c t i o n i n a r ea
17 %eil=(L-l)/L*100 // p e r c en t a g e e l o n g a t i o n i n l e n g t h
18 printf(” the y i e l d s t r e s s i s , %f N/mmˆ2\n”,Fy)
19 printf(” the u l t ima t e s t r e s s i s ,%f N/mmˆ2\n”,Fu)
20 printf(” the p e r c en t a g e r e du c t i o n i n a r ea i s , %f\n”,

%ria)

21 printf(” the p e r c en t a g e i n c r e a s e i n l e n g t h i s , %fn”,
%eil)

Scilab code Exa 4.11 Machine design

1 // to f i n d i n c r e a s e i n l e n g t h o f compound bar and
s t r e s s produced in s t e e l and copper bar

2 clc

3 // s o l u t i o n
4 // g i v en
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5 lc=3000 //mm// l e n g t h o f s t e e l and copper bar
6 lst =3000 //mm// l e n g t h o f s t e e l bar
7 Ec=105 //kN/mmˆ2// young ’ s modulus o f copper
8 Est =210 //kN/mmˆ2// young ’ s modulus o f s t e e l
9 b=25 //mm// width

10 t=12.5 //mm// t h i c k n e s s
11 P=50 //kN// l oad app l i e d
12 // r e f e r f i g 4 . 1 4 i n book
13 // l e t d l be i n c r e a c e i n l e n g t h o f compound bar
14 Ast=b*t//mmˆ2// a r ea o f s t e e l bar
15 Ac=b*t//mmˆ2// a r ea o f copper bar
16 Pc=(P*Ec)/(Ec+Est)//kN// l oad taken by copper bar
17 Pst=P-Pc //kN// l oad taken by s t e e l bar
18 dl=(Pc*lc)/(Ac*Ec)//mm// change i n l e n g t h
19 // s t r e s s e s produced in i n d i v i d u a l ba r s a r e
20 // s i n c e s t r a i n produced a r e same t h e r e f o r e
21 // ( Fst / Est )=(Fc/Ec ) // s i n c e Est=2Ec , t h e r e f o r e Fst (

s t r e s s i n s t e e l )=2∗Fc ( s t r e s s i n copper )
22 P=Pst+Pc // ( Fst ∗Ast )+(Fc∗Ac) // Ast=Ac// Fst=2Fc ,

t h e r e f o r e g i e vn equa t i on can ve w r i t t e n as
23 //50=2∗Fc∗Ac+(Fc∗Ac)
24 Fc =50/(3* Ac)//N/mmˆ2// s t r e s s i n copper bar
25 Fst =2*Fc //N/mmˆ2// s t r e s s i n s t e e l bar
26 printf(” the change i n l e n t g t h o f compound bar i s , %f

mm\n”,dl)
27 printf(” the s t r e s s i n copper bar i s ,%f kN/mmˆ2\n”,

Fc)

28 printf(” the s t r e s s i n s t e e l bar i s , %f kN/mmˆ2”,Fst
)

Scilab code Exa 4.11

Machine design

1 // to f i n d i n c r e a s e i n l e n g t h o f compound bar and
s t r e s s produced in s t e e l and copper bar

2 clc

3 // s o l u t i o n
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4 // g i v en
5 lc=3000 //mm// l e n g t h o f s t e e l and copper bar
6 lst =3000 //mm// l e n g t h o f s t e e l bar
7 Ec=105 //kN/mmˆ2// young ’ s modulus o f copper
8 Est =210 //kN/mmˆ2// young ’ s modulus o f s t e e l
9 b=25 //mm// width

10 t=12.5 //mm// t h i c k n e s s
11 P=50 //kN// l oad app l i e d
12 // r e f e r f i g 4 . 1 4 i n book
13 // l e t d l be i n c r e a c e i n l e n g t h o f compound bar
14 Ast=b*t//mmˆ2// a r ea o f s t e e l bar
15 Ac=b*t//mmˆ2// a r ea o f copper bar
16 Pc=(P*Ec)/(Ec+Est)//kN// l oad taken by copper bar
17 Pst=P-Pc //kN// l oad taken by s t e e l bar
18 dl=(Pc*lc)/(Ac*Ec)//mm// change i n l e n g t h
19 // s t r e s s e s produced in i n d i v i d u a l ba r s a r e
20 // s i n c e s t r a i n produced a r e same t h e r e f o r e
21 // ( Fst / Est )=(Fc/Ec ) // s i n c e Est=2Ec , t h e r e f o r e Fst (

s t r e s s i n s t e e l )=2∗Fc ( s t r e s s i n copper )
22 P=Pst+Pc // ( Fst ∗Ast )+(Fc∗Ac) // Ast=Ac// Fst=2Fc ,

t h e r e f o r e g i e vn equa t i on can ve w r i t t e n as
23 //50=2∗Fc∗Ac+(Fc∗Ac)
24 Fc =50/(3* Ac)//N/mmˆ2// s t r e s s i n copper bar
25 Fst =2*Fc //N/mmˆ2// s t r e s s i n s t e e l bar
26 printf(” the change i n l e n t g t h o f compound bar i s , %f

mm\n”,dl)
27 printf(” the s t r e s s i n copper bar i s ,%f kN/mmˆ2\n”,

Fc)

28 printf(” the s t r e s s i n s t e e l bar i s , %f kN/mmˆ2”,Fst
)

Scilab code Exa 4.10

Machine design

1 // c a l c u l a t e 1 . ) y i e l d s t r e s s 2 . ) u l t ima t e t e n s i l e
s t r e s s 3 . ) p e r c en t a g e r e du c t i o n i n a r ea 4 . )
p e r c en t a g e e l o n g a t i o n
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2 clc

3 // s o l u t i o n
4 // g i v en
5 D=12 //mm// i n i t i a l d i amete r
6 l=60 //mm// i n i t i a l l e n g t h
7 L=80 //mm// f i n a l l e n g t h
8 d=7 //mm// f i n a l d i amete r
9 Wy=3400 //N// y i e l d l oad

10 Wu=6100 //N// u l t ima t e l oad
11 pi=3.14

12 A=pi*D^2/4 //mmˆ2// i n i t i a l a r ea o f rod
13 a=pi*d^2/4 //mmˆ2// f i n a l a r ea o f rod
14 Fy=Wy/A//N/mmˆ2// y i e l d s t r e s s
15 Fu=Wu/A//N/mmˆ2// u l t ima t e s t r e s s
16 %ria=(A-a)/A*100 // p e r c en t a g e r e du c t i o n i n a r ea
17 %eil=(L-l)/L*100 // p e r c en t a g e e l o n g a t i o n i n l e n g t h
18 printf(” the y i e l d s t r e s s i s , %f N/mmˆ2\n”,Fy)
19 printf(” the u l t ima t e s t r e s s i s ,%f N/mmˆ2\n”,Fu)
20 printf(” the p e r c en t a g e r e du c t i o n i n a r ea i s , %f\n”,

%ria)

21 printf(” the p e r c en t a g e i n c r e a s e i n l e n g t h i s , %fn”,
%eil)

Scilab code Exa 4.12 Machine design

1 // f i n d s t r e s s a f t e r pu t t i n g the system in l a t h e
2 clc

3 // s o l u t o n
4 // g i v en
5 Ds=18 //mm// d iamete r o f s t e e l
6 Dc1 =24 //mm// i nn e r d i amete r o f copper rod i n i t i a l l y
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7 Dc2 =40 //mm// ou t e r d iamet r o f copper
8 Fs=10 //N/mmˆ2// s t r e s s i n s t e e l rod
9 pi=3.14

10 As=(pi*Ds^2)/4 //mmˆ2// a r ea o f s t e e l rod
11 Ac=(pi*(Dc2^2-Dc1^2))/4 //mmˆ2// a r ea o f copper rod
12 // s i n c e t e n s i l e l oad on s t e e l rod i s equa l to

c ompr e s s i v e l oad on copper rod , t h e r e f o r e
13 //Fs∗As=Fc∗Ac , t h e r e f o r e
14 Fc=Fs*As/Ac // s t r e s s i n copper rod //N/mmˆ2
15 //when copper rod i s r educed o u t s i d e d iamet r changes

to 40−1.5∗2=37mm, t h e r e f o r e new ar ea i s
16 Ac1=(pi *(37^2 -24^2))//mmˆ2
17 // c r o s s s e c t i o n o f o th e r h a l f remain same // i f Ac2 i s

the a r ea o f r ema inder then Ac2=Ac
18 // l e t Fc1 be s t r e s s i n reduced s e c t i o n , Fc2 be s t r e s s

i n rema inder , Fs1 s t r e s s i n rod a f t r e t u r n i n g
19 // s i n c e l oad on copper tube i s equa l to l oad on

s t e e l tube , t h e r e f o r e Ac1∗Fc1=Ac2∗Fc2=As∗Fs1
20 // from above e qua t i o n s Fc1 =0.41∗Fs1 , Fc2 =0.32∗Fs1
21 // l e t L be the l e n g t h o f s t e e l a nd copper rod ,

s i n c e t o t a l change i n l e n g t h i s equa l to change
i n l e n g t h o f rduced s e c t i o n b e f o r e and a f t r
t u r n i n g adn change i n l e n g t h o f r ema inder s e c t i o n
b e o f r e and a f t r e t u r n i n g

22 // d l=d l 1+d l2
23 // ( Fs−Fs1 ) ∗L/Es=(Fc1−Fc ) ∗L/(2∗Ec )+(Fc2−Fc ) ∗ (L) /(2∗Ec

)
24 // g i v en Es=2Ec
25 //10−Fs1 =0.41∗Fs1 −3.16+0.32∗Fs1−3.16
26 Fs1 =(10+3.16+3.16) /(1+0.41+0.32)

27 printf(” the s t r e s s i n the rod i s , %f N/mmˆ2”,Fs1)

Scilab code Exa 4.11

Machine design
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Scilab code Exa 4.12
1 // to f i n d i n c r e a s e i n l e n g t h o f compound bar and

s t r e s s produced in s t e e l and copper bar
2 clc

3 // s o l u t i o n
4 // g i v en
5 lc=3000 //mm// l e n g t h o f s t e e l and copper bar
6 lst =3000 //mm// l e n g t h o f s t e e l bar
7 Ec=105 //kN/mmˆ2// young ’ s modulus o f copper
8 Est =210 //kN/mmˆ2// young ’ s modulus o f s t e e l
9 b=25 //mm// width

10 t=12.5 //mm// t h i c k n e s s
11 P=50 //kN// l oad app l i e d
12 // r e f e r f i g 4 . 1 4 i n book
13 // l e t d l be i n c r e a c e i n l e n g t h o f compound bar
14 Ast=b*t//mmˆ2// a r ea o f s t e e l bar
15 Ac=b*t//mmˆ2// a r ea o f copper bar
16 Pc=(P*Ec)/(Ec+Est)//kN// l oad taken by copper bar
17 Pst=P-Pc //kN// l oad taken by s t e e l bar
18 dl=(Pc*lc)/(Ac*Ec)//mm// change i n l e n g t h
19 // s t r e s s e s produced in i n d i v i d u a l ba r s a r e
20 // s i n c e s t r a i n produced a r e same t h e r e f o r e
21 // ( Fst / Est )=(Fc/Ec ) // s i n c e Est=2Ec , t h e r e f o r e Fst (

s t r e s s i n s t e e l )=2∗Fc ( s t r e s s i n copper )
22 P=Pst+Pc // ( Fst ∗Ast )+(Fc∗Ac) // Ast=Ac// Fst=2Fc ,

t h e r e f o r e g i e vn equa t i on can ve w r i t t e n as
23 //50=2∗Fc∗Ac+(Fc∗Ac)
24 Fc =50/(3* Ac)//N/mmˆ2// s t r e s s i n copper bar
25 Fst =2*Fc //N/mmˆ2// s t r e s s i n s t e e l bar
26 printf(” the change i n l e n t g t h o f compound bar i s , %f

mm\n”,dl)
27 printf(” the s t r e s s i n copper bar i s ,%f kN/mmˆ2\n”,

Fc)

28 printf(” the s t r e s s i n s t e e l bar i s , %f kN/mmˆ2”,Fst
)

Machine design
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1 // f i n d s t r e s s a f t e r pu t t i n g the system in l a t h e
2 clc

3 // s o l u t o n
4 // g i v en
5 Ds=18 //mm// d iamete r o f s t e e l
6 Dc1 =24 //mm// i nn e r d i amete r o f copper rod i n i t i a l l y
7 Dc2 =40 //mm// ou t e r d iamet r o f copper
8 Fs=10 //N/mmˆ2// s t r e s s i n s t e e l rod
9 pi=3.14

10 As=(pi*Ds^2)/4 //mmˆ2// a r ea o f s t e e l rod
11 Ac=(pi*(Dc2^2-Dc1^2))/4 //mmˆ2// a r ea o f copper rod
12 // s i n c e t e n s i l e l oad on s t e e l rod i s equa l to

c ompr e s s i v e l oad on copper rod , t h e r e f o r e
13 //Fs∗As=Fc∗Ac , t h e r e f o r e
14 Fc=Fs*As/Ac // s t r e s s i n copper rod //N/mmˆ2
15 //when copper rod i s r educed o u t s i d e d iamet r changes

to 40−1.5∗2=37mm, t h e r e f o r e new ar ea i s
16 Ac1=(pi *(37^2 -24^2))//mmˆ2
17 // c r o s s s e c t i o n o f o th e r h a l f remain same // i f Ac2 i s

the a r ea o f r ema inder then Ac2=Ac
18 // l e t Fc1 be s t r e s s i n reduced s e c t i o n , Fc2 be s t r e s s

i n rema inder , Fs1 s t r e s s i n rod a f t r e t u r n i n g
19 // s i n c e l oad on copper tube i s equa l to l oad on

s t e e l tube , t h e r e f o r e Ac1∗Fc1=Ac2∗Fc2=As∗Fs1
20 // from above e qua t i o n s Fc1 =0.41∗Fs1 , Fc2 =0.32∗Fs1
21 // l e t L be the l e n g t h o f s t e e l a nd copper rod ,

s i n c e t o t a l change i n l e n g t h i s equa l to change
i n l e n g t h o f rduced s e c t i o n b e f o r e and a f t r
t u r n i n g adn change i n l e n g t h o f r ema inder s e c t i o n
b e o f r e and a f t r e t u r n i n g

22 // d l=d l 1+d l2
23 // ( Fs−Fs1 ) ∗L/Es=(Fc1−Fc ) ∗L/(2∗Ec )+(Fc2−Fc ) ∗ (L) /(2∗Ec

)
24 // g i v en Es=2Ec
25 //10−Fs1 =0.41∗Fs1 −3.16+0.32∗Fs1−3.16
26 Fs1 =(10+3.16+3.16) /(1+0.41+0.32)

27 printf(” the s t r e s s i n the rod i s , %f N/mmˆ2”,Fs1)
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Scilab code Exa 4.13 Scilab code Exa 4.13 Machine design Machine
design

1 // f i n d the i n t e r n a l d i amete r o f the t y r e and l e a s t
temp upto which type must be heated

2 clc

3 // s o l u t i o n
4 // g i v en
5 D=1200 //mm// d iamete r o f whee l
6 f=100 //N/mmˆ2// s t r e s s
7 E=200*10^3 //N/mmˆ2// young ’ s modulus
8 a=6.5*10^ -6 // per d eg r e e c e l c i u s
9 //we know s t r e s s / s t r a i n=E

10 // 100/ x=E
11 x=100/E//
12 //x=(D−d ) /d
13 //x=D/d−1
14 d=D/(x+1) //mm
15 // l e t t be l e a s t temp to which t y r e must be heated
16 // p i ∗D=Pi ∗d (!+ at )
17 t=(D-d)/(d*a)

18 printf(” the i n t e r n a l d i amete r i s , %f mm\n”,d)
19 printf(” the l e a s t temp i s , %f d eg r e e c e l c i u s ”,t)

Scilab code Exa 4.12
1 // f i n d the i n t e r n a l d i amete r o f the t y r e and

l e a s t temp upto which type must be heated
2 clc

3 // s o l u t i o n
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4 // g i v en
5 D=1200 //mm// d iamete r o f whee l
6 f=100 //N/mmˆ2// s t r e s s
7 E=200*10^3 //N/mmˆ2// young ’ s modulus
8 a=6.5*10^ -6 // per d eg r e e c e l c i u s
9 //we know s t r e s s / s t r a i n=E

10 // 100/ x=E
11 x=100/E//
12 //x=(D−d ) /d
13 //x=D/d−1
14 d=D/(x+1) //mm
15 // l e t t be l e a s t temp to which t y r e must be heated
16 // p i ∗D=Pi ∗d (!+ at )
17 t=(D-d)/(d*a)

18 printf(” the i n t e r n a l d i amete r i s , %f mm\n”,d)
19 printf(” the l e a s t temp i s , %f d eg r e e c e l c i u s ”,t)

Machine design

1 // f i n d s t r e s s a f t e r pu t t i n g the system in l a t h e
2 clc

3 // s o l u t o n
4 // g i v en
5 Ds=18 //mm// d iamete r o f s t e e l
6 Dc1 =24 //mm// i nn e r d i amete r o f copper rod i n i t i a l l y
7 Dc2 =40 //mm// ou t e r d iamet r o f copper
8 Fs=10 //N/mmˆ2// s t r e s s i n s t e e l rod
9 pi=3.14

10 As=(pi*Ds^2)/4 //mmˆ2// a r ea o f s t e e l rod
11 Ac=(pi*(Dc2^2-Dc1^2))/4 //mmˆ2// a r ea o f copper rod
12 // s i n c e t e n s i l e l oad on s t e e l rod i s equa l to

c ompr e s s i v e l oad on copper rod , t h e r e f o r e
13 //Fs∗As=Fc∗Ac , t h e r e f o r e
14 Fc=Fs*As/Ac // s t r e s s i n copper rod //N/mmˆ2
15 //when copper rod i s r educed o u t s i d e d iamet r changes

to 40−1.5∗2=37mm, t h e r e f o r e new ar ea i s
16 Ac1=(pi *(37^2 -24^2))//mmˆ2
17 // c r o s s s e c t i o n o f o th e r h a l f remain same // i f Ac2 i s
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the a r ea o f r ema inder then Ac2=Ac
18 // l e t Fc1 be s t r e s s i n reduced s e c t i o n , Fc2 be s t r e s s

i n rema inder , Fs1 s t r e s s i n rod a f t r e t u r n i n g
19 // s i n c e l oad on copper tube i s equa l to l oad on

s t e e l tube , t h e r e f o r e Ac1∗Fc1=Ac2∗Fc2=As∗Fs1
20 // from above e qua t i o n s Fc1 =0.41∗Fs1 , Fc2 =0.32∗Fs1
21 // l e t L be the l e n g t h o f s t e e l a nd copper rod ,

s i n c e t o t a l change i n l e n g t h i s equa l to change
i n l e n g t h o f rduced s e c t i o n b e f o r e and a f t r
t u r n i n g adn change i n l e n g t h o f r ema inder s e c t i o n
b e o f r e and a f t r e t u r n i n g

22 // d l=d l 1+d l2
23 // ( Fs−Fs1 ) ∗L/Es=(Fc1−Fc ) ∗L/(2∗Ec )+(Fc2−Fc ) ∗ (L) /(2∗Ec

)
24 // g i v en Es=2Ec
25 //10−Fs1 =0.41∗Fs1 −3.16+0.32∗Fs1−3.16
26 Fs1 =(10+3.16+3.16) /(1+0.41+0.32)

27 printf(” the s t r e s s i n the rod i s , %f N/mmˆ2”,Fs1)

Scilab code Exa 4.14 Scilab code Exa 4.14 Machine design Machine
design

1 // f i n d s t r e s s 1 . ) when suppo r t s a r e u n y i e l d i n g 2 . )
when suppo r t s y i e l d by 0 . 1 mm

2 clc

3 // s o l u t i o n
4 // g i v en
5 t1=37 // deg c e l c i u s
6 t2=20 // deg c e l c i u s
7 Es =210*10^9 //N/mˆ2
8 Ed =74*10^9 //N/mˆ2
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9 as =11.7*10^ -6 // per d eg r e e c e l c i u s
10 aa =23.4*10^ -6 // per d eg r e e c e l c i u s
11 ds=0.05 //m
12 da =0.025 //m
13 ls=0.6 //m
14 la=0.3 //m
15 pi=3.14

16 // r e f e r f i g 4 . 1 6 i n book
17 t=t1 -t2 // deg r e e c e l c i u s
18 x1=as*ls*t// c o n t r a c t i o n i n s t e e l bar
19 x2=aa*la*t// c o n t a c t i o n i n aluminium bar
20 x=x1+x2 // t o t a l c o n t r a c t i o n
21 // assume suppor t B i s removed , t h e r e f o r e t h e r e w i l l

no s t r e s s i n bar , l e t us assume P f o r c e i s a pp l i e d
to the r i g h t end to brougth i n c on t a c t with

suppor t B . . r e f e r f f i g 4 . 1 7
22 As=(pi/4)*ds^2 //mˆ2// a r ea o f s t e e l bar
23 Aa=(pi/4)*da^2 //mˆ2
24 //we know d l s=change i n l e n g t h =(P∗ l s ) / (As∗Es ) ,

t h e r e f o r e d l s=P∗1.455∗10ˆ−9//m
25 // d l a=P∗8.257∗10ˆ−9//m
26 // t h r e f o r e t o t a l d l=d l s + d l a =9.712∗10ˆ−9 ∗P//m
27 //P∗9.712∗10ˆ−9=x
28 P=x/(9.712*10^ -9)

29 fs=P/As // s t r e s s i n s t e e l bar //N/mˆ2
30 fa=P/Aa // s t r e s s i n aluminiumbar //N/mˆ2
31 //when suppo r t s a r e y i e l d i n g by 0 . 1 mm
32 X=x-10^-4 //m
33 P1=X/(9.712*10^ -9) //N
34 fs1=P1/As //N/mˆ2
35 fa1=P1/Aa //N/mˆ2
36 printf(” the i n i t i a l s t r e s s i n s t e e l bar i s , %f N/m

ˆ2\n”,fs)
37 printf(” the i n i t i a l s t r e s s i n aluminium bar i s , %f N/

mˆ2\n”,fa)
38 printf(” the f i n a l s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”

,fs1)

39 printf(” the f i n a l s t r e s s i n a l u bar i s , %f N/mˆ2”,fa1
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)

Scilab code Exa 4.13

1 // f i n d s t r e s s 1 . ) when suppo r t s a r e u n y i e l d i n g 2 . )
when suppo r t s y i e l d by 0 . 1 mm

2 clc

3 // s o l u t i o n
4 // g i v en
5 t1=37 // deg c e l c i u s
6 t2=20 // deg c e l c i u s
7 Es =210*10^9 //N/mˆ2
8 Ed =74*10^9 //N/mˆ2
9 as =11.7*10^ -6 // per d eg r e e c e l c i u s

10 aa =23.4*10^ -6 // per d eg r e e c e l c i u s
11 ds=0.05 //m
12 da =0.025 //m
13 ls=0.6 //m
14 la=0.3 //m
15 pi=3.14

16 // r e f e r f i g 4 . 1 6 i n book
17 t=t1 -t2 // deg r e e c e l c i u s
18 x1=as*ls*t// c o n t r a c t i o n i n s t e e l bar
19 x2=aa*la*t// c o n t a c t i o n i n aluminium bar
20 x=x1+x2 // t o t a l c o n t r a c t i o n
21 // assume suppor t B i s removed , t h e r e f o r e t h e r e w i l l

no s t r e s s i n bar , l e t us assume P f o r c e i s a pp l i e d
to the r i g h t end to brougth i n c on t a c t with

suppor t B . . r e f e r f f i g 4 . 1 7
22 As=(pi/4)*ds^2 //mˆ2// a r ea o f s t e e l bar
23 Aa=(pi/4)*da^2 //mˆ2
24 //we know d l s=change i n l e n g t h =(P∗ l s ) / (As∗Es ) ,

t h e r e f o r e d l s=P∗1.455∗10ˆ−9//m
25 // d l a=P∗8.257∗10ˆ−9//m
26 // t h r e f o r e t o t a l d l=d l s + d l a =9.712∗10ˆ−9 ∗P//m
27 //P∗9.712∗10ˆ−9=x
28 P=x/(9.712*10^ -9)
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29 fs=P/As // s t r e s s i n s t e e l bar //N/mˆ2
30 fa=P/Aa // s t r e s s i n aluminiumbar //N/mˆ2
31 //when suppo r t s a r e y i e l d i n g by 0 . 1 mm
32 X=x-10^-4 //m
33 P1=X/(9.712*10^ -9) //N
34 fs1=P1/As //N/mˆ2
35 fa1=P1/Aa //N/mˆ2
36 printf(” the i n i t i a l s t r e s s i n s t e e l bar i s , %f N/m

ˆ2\n”,fs)
37 printf(” the i n i t i a l s t r e s s i n aluminium bar i s , %f N/

mˆ2\n”,fa)
38 printf(” the f i n a l s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”

,fs1)

39 printf(” the f i n a l s t r e s s i n a l u bar i s , %f N/mˆ2”,fa1
)

Machine design

1 // f i n d the i n t e r n a l d i amete r o f the t y r e and l e a s t
temp upto which type must be heated

2 clc

3 // s o l u t i o n
4 // g i v en
5 D=1200 //mm// d iamete r o f whee l
6 f=100 //N/mmˆ2// s t r e s s
7 E=200*10^3 //N/mmˆ2// young ’ s modulus
8 a=6.5*10^ -6 // per d eg r e e c e l c i u s
9 //we know s t r e s s / s t r a i n=E

10 // 100/ x=E
11 x=100/E//
12 //x=(D−d ) /d
13 //x=D/d−1
14 d=D/(x+1) //mm
15 // l e t t be l e a s t temp to which t y r e must be heated
16 // p i ∗D=Pi ∗d (!+ at )
17 t=(D-d)/(d*a)

18 printf(” the i n t e r n a l d i amete r i s , %f mm\n”,d)
19 printf(” the l e a s t temp i s , %f d eg r e e c e l c i u s ”,t)
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Scilab code Exa 4.14 Scilab code Exa 4.14 Machine design Machine de-
sign

Scilab code Exa 4.15
1 // f i n d s t r e s induced i n both ba r s and p i n s

2 clc

3 // s o l u t i o n
4 // g i v en
5 dc =0.050 //m
6 dse =0.075 //m
7 dsi =0.050 //m
8 dp =0.018 //m
9 t=50 // deg r e e c e l c i u s

10 Es =210*10^9 //N/mˆ2
11 Ec =105*10^9 //N/mˆ2
12 as =11.5*10^ -6 // per d eg r e e c e l c i u s
13 ac=17*10^ -6 // per d eg r e e c e l c i u s
14 // r e f e r f i g 4 . 1 8
15 pi=3.14

16 Ac=(pi/4)*dc^2 //mˆ2
17 As=(pi/4)*(dse^2-dsi ^2) //mˆ2
18 Ap=(pi/4)*(dp)^2

19 // l e t l be the l e n g t h o f r od s
20 // d l c=l ∗ ac ∗ t =850∗10ˆ−6∗ l
21 // d l s=l ∗ as ∗ t =575∗10ˆ−6∗ l
22 //x=dlc−d l s =275∗10ˆ−6∗ l
23 // x1=(P∗ l ) / (Ac∗Ec )=(P∗ l ) / ( 2 0 6 . 2 2∗ 1 0 ˆ 6 ) //m
24 // x2=(P∗ l ) / (As∗Es )=(P∗ l ) / ( 5 1 5 . 5 5∗ 1 0 ˆ 6 ) //m
25 // t h e r e f o r e X=x1+x2 =(6.79∗10ˆ−9∗P∗ l )
26 //x=X
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27 P=(275*10^ -6) /(6.79*10^ -9) //N
28 fc=P/Ac //N/mˆ2
29 fs=P/As //N/mˆ2
30 tp=P/(2*Ap)//N/mˆ2
31 printf(” the s t r e s s i n cope r bar i s , %f N/mˆ2\n”,fc)
32 printf(” the s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”,fs)
33 printf(” the s t r e s s i s p in i s , %f N.mˆ2”,tp)

1 // f i n d s t r e s s 1 . ) when suppo r t s a r e u n y i e l d i n g 2 . )
when suppo r t s y i e l d by 0 . 1 mm

2 clc

3 // s o l u t i o n
4 // g i v en
5 t1=37 // deg c e l c i u s
6 t2=20 // deg c e l c i u s
7 Es =210*10^9 //N/mˆ2
8 Ed =74*10^9 //N/mˆ2
9 as =11.7*10^ -6 // per d eg r e e c e l c i u s

10 aa =23.4*10^ -6 // per d eg r e e c e l c i u s
11 ds=0.05 //m
12 da =0.025 //m
13 ls=0.6 //m
14 la=0.3 //m
15 pi=3.14

16 // r e f e r f i g 4 . 1 6 i n book
17 t=t1 -t2 // deg r e e c e l c i u s
18 x1=as*ls*t// c o n t r a c t i o n i n s t e e l bar
19 x2=aa*la*t// c o n t a c t i o n i n aluminium bar
20 x=x1+x2 // t o t a l c o n t r a c t i o n
21 // assume suppor t B i s removed , t h e r e f o r e t h e r e w i l l

no s t r e s s i n bar , l e t us assume P f o r c e i s a pp l i e d
to the r i g h t end to brougth i n c on t a c t with

suppor t B . . r e f e r f f i g 4 . 1 7
22 As=(pi/4)*ds^2 //mˆ2// a r ea o f s t e e l bar
23 Aa=(pi/4)*da^2 //mˆ2
24 //we know d l s=change i n l e n g t h =(P∗ l s ) / (As∗Es ) ,

t h e r e f o r e d l s=P∗1.455∗10ˆ−9//m
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25 // d l a=P∗8.257∗10ˆ−9//m
26 // t h r e f o r e t o t a l d l=d l s + d l a =9.712∗10ˆ−9 ∗P//m
27 //P∗9.712∗10ˆ−9=x
28 P=x/(9.712*10^ -9)

29 fs=P/As // s t r e s s i n s t e e l bar //N/mˆ2
30 fa=P/Aa // s t r e s s i n aluminiumbar //N/mˆ2
31 //when suppo r t s a r e y i e l d i n g by 0 . 1 mm
32 X=x-10^-4 //m
33 P1=X/(9.712*10^ -9) //N
34 fs1=P1/As //N/mˆ2
35 fa1=P1/Aa //N/mˆ2
36 printf(” the i n i t i a l s t r e s s i n s t e e l bar i s , %f N/m

ˆ2\n”,fs)
37 printf(” the i n i t i a l s t r e s s i n aluminium bar i s , %f N/

mˆ2\n”,fa)
38 printf(” the f i n a l s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”

,fs1)

39 printf(” the f i n a l s t r e s s i n a l u bar i s , %f N/mˆ2”,fa1
)

Machine design

1 // f i n d s t r e s induced i n both ba r s and p i n s
2 clc

3 // s o l u t i o n
4 // g i v en
5 dc =0.050 //m
6 dse =0.075 //m
7 dsi =0.050 //m
8 dp =0.018 //m
9 t=50 // deg r e e c e l c i u s

10 Es =210*10^9 //N/mˆ2
11 Ec =105*10^9 //N/mˆ2
12 as =11.5*10^ -6 // per d eg r e e c e l c i u s
13 ac=17*10^ -6 // per d eg r e e c e l c i u s
14 // r e f e r f i g 4 . 1 8
15 pi=3.14

16 Ac=(pi/4)*dc^2 //mˆ2
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17 As=(pi/4)*(dse^2-dsi ^2) //mˆ2
18 Ap=(pi/4)*(dp)^2

19 // l e t l be the l e n g t h o f r od s
20 // d l c=l ∗ ac ∗ t =850∗10ˆ−6∗ l
21 // d l s=l ∗ as ∗ t =575∗10ˆ−6∗ l
22 //x=dlc−d l s =275∗10ˆ−6∗ l
23 // x1=(P∗ l ) / (Ac∗Ec )=(P∗ l ) / ( 2 0 6 . 2 2∗ 1 0 ˆ 6 ) //m
24 // x2=(P∗ l ) / (As∗Es )=(P∗ l ) / ( 5 1 5 . 5 5∗ 1 0 ˆ 6 ) //m
25 // t h e r e f o r e X=x1+x2 =(6.79∗10ˆ−9∗P∗ l )
26 //x=X
27 P=(275*10^ -6) /(6.79*10^ -9) //N
28 fc=P/Ac //N/mˆ2
29 fs=P/As //N/mˆ2
30 tp=P/(2*Ap)//N/mˆ2
31 printf(” the s t r e s s i n cope r bar i s , %f N/mˆ2\n”,fc)
32 printf(” the s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”,fs)
33 printf(” the s t r e s s i s p in i s , %f N.mˆ2”,tp)

Scilab code Exa 4.15 Scilab code Exa 4.15 Machine design Machine de-
sign

Scilab code Exa 4.161 // f i n d s i z e o f rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N// l oad
6 ft=100 //N/mmˆ2// s t r e s s
7 // l e t d be d iamete r i n mm
8 pi=3.14

9 //A=( p i /4) ∗dˆ2// a r ea
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10 //P=f t ∗A=100∗A
11 //d ˆ2=(50∗1000/78 .54 )
12 d=sqrt (50000/78.54) //mm
13 // l e t x be s i d e i f rod i s s qua r e
14 //P=f t ∗A=100∗xˆ2
15 x=sqrt (500) //mm
16 // i f rod s r e c t a n g u l a r
17 //A=b∗ t //b=3t , t h e r f o r e
18 //A=3∗ t ˆ2//mˆ2
19 //P=f t ∗A
20 t=sqrt (50000/300) //mm
21 b=3*t//mm
22 printf(” the d iamete r i f rod i s c y l i n d r i c a l i s , %f mm\

n”,d)
23 printf(” the s i d e i s rod i s s qua r e i s , %f mm\n”,x)
24 printf(” the l e n g t h i f rod i s r e c t a n g u l a r i s ,%f mm \

n”,t)
25 printf(” the width i f rod i s r e c t i s ,%f mm”,b)

1 // f i n d s t r e s induced i n both ba r s and p i n s
2 clc

3 // s o l u t i o n
4 // g i v en
5 dc =0.050 //m
6 dse =0.075 //m
7 dsi =0.050 //m
8 dp =0.018 //m
9 t=50 // deg r e e c e l c i u s

10 Es =210*10^9 //N/mˆ2
11 Ec =105*10^9 //N/mˆ2
12 as =11.5*10^ -6 // per d eg r e e c e l c i u s
13 ac=17*10^ -6 // per d eg r e e c e l c i u s
14 // r e f e r f i g 4 . 1 8
15 pi=3.14

16 Ac=(pi/4)*dc^2 //mˆ2
17 As=(pi/4)*(dse^2-dsi ^2) //mˆ2
18 Ap=(pi/4)*(dp)^2
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19 // l e t l be the l e n g t h o f r od s
20 // d l c=l ∗ ac ∗ t =850∗10ˆ−6∗ l
21 // d l s=l ∗ as ∗ t =575∗10ˆ−6∗ l
22 //x=dlc−d l s =275∗10ˆ−6∗ l
23 // x1=(P∗ l ) / (Ac∗Ec )=(P∗ l ) / ( 2 0 6 . 2 2∗ 1 0 ˆ 6 ) //m
24 // x2=(P∗ l ) / (As∗Es )=(P∗ l ) / ( 5 1 5 . 5 5∗ 1 0 ˆ 6 ) //m
25 // t h e r e f o r e X=x1+x2 =(6.79∗10ˆ−9∗P∗ l )
26 //x=X
27 P=(275*10^ -6) /(6.79*10^ -9) //N
28 fc=P/Ac //N/mˆ2
29 fs=P/As //N/mˆ2
30 tp=P/(2*Ap)//N/mˆ2
31 printf(” the s t r e s s i n cope r bar i s , %f N/mˆ2\n”,fc)
32 printf(” the s t r e s s i n s t e e l bar i s , %f N/mˆ2\n”,fs)
33 printf(” the s t r e s s i s p in i s , %f N.mˆ2”,tp)

Machine design

1 // f i n d s i z e o f rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N// l oad
6 ft=100 //N/mmˆ2// s t r e s s
7 // l e t d be d iamete r i n mm
8 pi=3.14

9 //A=( p i /4) ∗dˆ2// a r ea
10 //P=f t ∗A=100∗A
11 //d ˆ2=(50∗1000/78 .54 )
12 d=sqrt (50000/78.54) //mm
13 // l e t x be s i d e i f rod i s s qua r e
14 //P=f t ∗A=100∗xˆ2
15 x=sqrt (500) //mm
16 // i f rod s r e c t a n g u l a r
17 //A=b∗ t //b=3t , t h e r f o r e
18 //A=3∗ t ˆ2//mˆ2
19 //P=f t ∗A
20 t=sqrt (50000/300) //mm
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21 b=3*t//mm
22 printf(” the d iamete r i f rod i s c y l i n d r i c a l i s , %f mm\

n”,d)
23 printf(” the s i d e i s rod i s s qua r e i s , %f mm\n”,x)
24 printf(” the l e n g t h i f rod i s r e c t a n g u l a r i s ,%f mm \

n”,t)
25 printf(” the width i f rod i s r e c t i s ,%f mm”,b)

Scilab code Exa 4.16 Scilab code Exa 4.16 Machine design Machine de-
sign

1 // f i n d s i z e o f rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N// l oad
6 ft=100 //N/mmˆ2// s t r e s s
7 // l e t d be d iamete r i n mm
8 pi=3.14

9 //A=( p i /4) ∗dˆ2// a r ea
10 //P=f t ∗A=100∗A
11 //d ˆ2=(50∗1000/78 .54 )
12 d=sqrt (50000/78.54) //mm
13 // l e t x be s i d e i f rod i s s qua r e
14 //P=f t ∗A=100∗xˆ2
15 x=sqrt (500) //mm
16 // i f rod s r e c t a n g u l a r
17 //A=b∗ t //b=3t , t h e r f o r e
18 //A=3∗ t ˆ2//mˆ2
19 //P=f t ∗A
20 t=sqrt (50000/300) //mm
21 b=3*t//mm
22 printf(” the d iamete r i f rod i s c y l i n d r i c a l i s , %f mm\
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n”,d)
23 printf(” the s i d e i s rod i s s qua r e i s , %f mm\n”,x)
24 printf(” the l e n g t h i f rod i s r e c t a n g u l a r i s ,%f mm \

n”,t)
25 printf(” the width i f rod i s r e c t i s ,%f mm”,b)

1 // f i n d i n c r e a s e i n volume
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=2400 //mm// l e n g t h
6 A=900 //mmˆ2// a r ea
7 P=500000 //N// l oad
8 m=1/0.25

9 E=0.2*10^6 //N/mmˆ2// young ’ s modulus
10 // l e t dV be change i n volume
11 V=A*l//mmˆ3// volume o f rod
12 st=P/(A*E)// s t r a i n
13 //dV/V=s t ∗(1−(2/m) )
14 dV=V*st*(1 -(2/m))//mmˆ3
15 printf(” the change i n volume i s approx imate ly , %f mm

ˆ3”,dV)

Scilab code Exa 4.17 Machine design

1 // f i n d i n c r e a s e i n volume
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=2400 //mm// l e n g t h
6 A=900 //mmˆ2// a r ea
7 P=500000 //N// l oad
8 m=1/0.25

9 E=0.2*10^6 //N/mmˆ2// young ’ s modulus
10 // l e t dV be change i n volume
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11 V=A*l//mmˆ3// volume o f rod
12 st=P/(A*E)// s t r a i n
13 //dV/V=s t ∗(1−(2/m) )
14 dV=V*st*(1 -(2/m))//mmˆ3
15 printf(” the change i n volume i s approx imate ly , %f mm

ˆ3”,dV)

Scilab code Exa 4.17 Scilab code Exa 4.17 Machine design Machine de-
sign

1 // f i n d i n c r e a s e i n volume
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=2400 //mm// l e n g t h
6 A=900 //mmˆ2// a r ea
7 P=500000 //N// l oad
8 m=1/0.25

9 E=0.2*10^6 //N/mmˆ2// young ’ s modulus
10 // l e t dV be change i n volume
11 V=A*l//mmˆ3// volume o f rod
12 st=P/(A*E)// s t r a i n
13 //dV/V=s t ∗(1−(2/m) )
14 dV=V*st*(1 -(2/m))//mmˆ3
15 printf(” the change i n volume i s approx imate ly , %f mm

ˆ3”,dV)

1 // f i n d s t r e s s c o r r e s p ond i n g to max i n s t e x t e s n i o n
and va lu e o f unkown we ight

2 clc

3 // s o l u t i o n
4 // g i v en
5 h=10 //mm// h e i g h t thru which we ig th f a l l
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6 l=3000 //mm// l e n g t h o f bar
7 A=600 //mmˆ2// x s e c t i o n a r ea o f bar
8 dl=2 //mm// change i n l e n g t h o f bar
9 E=200*10^3 //N/mmˆ2

10 // l e t f be s t r e s s
11 f=(E*dl)/l//N/mmˆ2
12 // l e t w be va lu e o f unknown we ig th
13 //we know f =(W/A) ∗ [1+ s q r t {1+(2∗h∗A∗E/W/ l ) } ]
14 // 400/3=(W/600) ∗ [1+ s q r t {1+(2∗10∗600∗200∗1000/W/3000)

} ]
15 W=6400*100/96 //N
16 printf(” the s t r e s s i ndu c e s i s , %f N/mmˆ2\n”,f)
17 printf(” the unknown we ig th i s , %f N”,W)

Scilab code Exa 4.18 Machine design

1 // f i n d s t r e s s c o r r e s p ond i n g to max i n s t e x t e s n i o n
and va lu e o f unkown we ight

2 clc

3 // s o l u t i o n
4 // g i v en
5 h=10 //mm// h e i g h t thru which we ig th f a l l
6 l=3000 //mm// l e n g t h o f bar
7 A=600 //mmˆ2// x s e c t i o n a r ea o f bar
8 dl=2 //mm// change i n l e n g t h o f bar
9 E=200*10^3 //N/mmˆ2

10 // l e t f be s t r e s s
11 f=(E*dl)/l//N/mmˆ2
12 // l e t w be va lu e o f unknown we ig th
13 //we know f =(W/A) ∗ [1+ s q r t {1+(2∗h∗A∗E/W/ l ) } ]
14 // 400/3=(W/600) ∗ [1+ s q r t {1+(2∗10∗600∗200∗1000/W/3000)

} ]
15 W=6400*100/96 //N
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16 printf(” the s t r e s s i ndu c e s i s , %f N/mmˆ2\n”,f)
17 printf(” the unknown we ig th i s , %f N”,W)

Scilab code Exa 4.18 Machine design

Scilab code Exa 4.18
1 // f i n d the maximum i n s t a n s t r e s s and e l o n g a t i o n

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=2500 //mm// l e n g t h o f bar
7 u=100*10^3 //N−mm// shock ene rgy
8 E=200*10^3 //N/mmˆ2
9 // l e t f be s t r e s s

10 pi=3.14

11 V=(pi/4)*d^2*l//mmˆ3
12 //u=( f ˆ2∗V) /(2∗E)
13 f=sqrt(u*2*E/V)//N/mmˆ2
14 // l e t d l be e l o n g a t i o n produced
15 dl=f*l/E//mm
16 printf(” the s t r e s s produced i s , %f N/mmˆ2\n”,f)
17 printf(” e l o n g a t i o n p r i d u c e s i s , %f mm”,dl)

Machine design

1 // f i n d s t r e s s c o r r e s p ond i n g to max i n s t e x t e s n i o n
and va lu e o f unkown we ight

2 clc

3 // s o l u t i o n
4 // g i v en
5 h=10 //mm// h e i g h t thru which we ig th f a l l
6 l=3000 //mm// l e n g t h o f bar
7 A=600 //mmˆ2// x s e c t i o n a r ea o f bar
8 dl=2 //mm// change i n l e n g t h o f bar
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9 E=200*10^3 //N/mmˆ2
10 // l e t f be s t r e s s
11 f=(E*dl)/l//N/mmˆ2
12 // l e t w be va lu e o f unknown we ig th
13 //we know f =(W/A) ∗ [1+ s q r t {1+(2∗h∗A∗E/W/ l ) } ]
14 // 400/3=(W/600) ∗ [1+ s q r t {1+(2∗10∗600∗200∗1000/W/3000)

} ]
15 W=6400*100/96 //N
16 printf(” the s t r e s s i ndu c e s i s , %f N/mmˆ2\n”,f)
17 printf(” the unknown we ig th i s , %f N”,W)
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Ch5

Scilab code Exa 4.19 Machine design

1 // f i n d the maximum i n s t a n s t r e s s and e l o n g a t i o n
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=2500 //mm// l e n g t h o f bar
7 u=100*10^3 //N−mm// shock ene rgy
8 E=200*10^3 //N/mmˆ2
9 // l e t f be s t r e s s

10 pi=3.14

11 V=(pi/4)*d^2*l//mmˆ3
12 //u=( f ˆ2∗V) /(2∗E)
13 f=sqrt(u*2*E/V)//N/mmˆ2
14 // l e t d l be e l o n g a t i o n produced
15 dl=f*l/E//mm
16 printf(” the s t r e s s produced i s , %f N/mmˆ2\n”,f)
17 printf(” e l o n g a t i o n p r i d u c e s i s , %f mm”,dl)

Scilab code Exa 4.19
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Machine design

1 // f i n d the maximum i n s t a n s t r e s s and e l o n g a t i o n
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm// d iamete r o f rod
6 l=2500 //mm// l e n g t h o f bar
7 u=100*10^3 //N−mm// shock ene rgy
8 E=200*10^3 //N/mmˆ2
9 // l e t f be s t r e s s

10 pi=3.14

11 V=(pi/4)*d^2*l//mmˆ3
12 //u=( f ˆ2∗V) /(2∗E)
13 f=sqrt(u*2*E/V)//N/mmˆ2
14 // l e t d l be e l o n g a t i o n produced
15 dl=f*l/E//mm
16 printf(” the s t r e s s produced i s , %f N/mmˆ2\n”,f)
17 printf(” e l o n g a t i o n p r i d u c e s i s , %f mm”,dl)

Scilab code Exa 5.1
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Machine design

1 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=100000 //W// power
6 N=160 //rpm
7 //Tmax=1.25 Tmean
8 t=70 //N/mmˆ2// sh ea r s t r e s s
9 pi=3.14

10 //P=2∗ p i ∗N∗Tmean/60
11 Tmean =(60*P)/(2*pi*N)//Nm
12 Tmax =1.25* Tmean //Nm
13 //Tmax=( p i /16) ∗ t ∗dˆ3
14 d=(Tmax *1000*16/( pi*t))^0.33

15 printf(” the mean t o r qu e s i s , %f Nm\n”,Tmean)
16 printf(” the max t o r qu e s i s , %f Nm\n”,Tmax)
17 printf(” the d iamet r o f s h a f t i s , %f mm”,d)

71



Chapter 9

Ch5

Scilab code Exa 5.1 Machine design

1 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=100000 //W// power
6 N=160 //rpm
7 //Tmax=1.25 Tmean
8 t=70 //N/mmˆ2// sh ea r s t r e s s
9 pi=3.14

10 //P=2∗ p i ∗N∗Tmean/60
11 Tmean =(60*P)/(2*pi*N)//Nm
12 Tmax =1.25* Tmean //Nm
13 //Tmax=( p i /16) ∗ t ∗dˆ3
14 d=(Tmax *1000*16/( pi*t))^0.33

15 printf(” the mean t o r qu e s i s , %f Nm\n”,Tmean)
16 printf(” the max t o r qu e s i s , %f Nm\n”,Tmax)
17 printf(” the d iamet r o f s h a f t i s , %f mm”,d)
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Scilab code Exa 5.1 Machine design

Scilab code Exa 5.1
1 // f i n d 1 . ) l o ad app l i e d 2 . ) tw i s t ang l e ( q )

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm// d iamet r o f s h a f t
6 r=17.5 //mm
7 l=1200 //mm// l e n g t h o f rod
8 D=500 //mm
9 R=250 //mm

10 C=80*10^3 //N/mmˆ2// modulus o f r i g i d i t y
11 t=60 //N/mmˆ2// t o r t i o n s l s t r e e s s
12 // l e t W bw load app l i e d
13 //T=R∗W // to rque
14 //T=250∗W//N−mm
15 pi=3.14

16 J=(pi/32)*(d)^4 //mmˆ4
17 //T/J=t / r
18 // (250∗W) /J=( t / r )
19 W=(t/r)*J/250 //N
20 T=R*W

21 q=(T*l)/(C*J)// deg r e e
22 printf(” l oad app l i e d i s , %f N\n”,W)
23 printf(” the ang l e o f tw i s t i s , %f d eg r e e ”,q)

Machine design

1 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=100000 //W// power
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6 N=160 //rpm
7 //Tmax=1.25 Tmean
8 t=70 //N/mmˆ2// sh ea r s t r e s s
9 pi=3.14

10 //P=2∗ p i ∗N∗Tmean/60
11 Tmean =(60*P)/(2*pi*N)//Nm
12 Tmax =1.25* Tmean //Nm
13 //Tmax=( p i /16) ∗ t ∗dˆ3
14 d=(Tmax *1000*16/( pi*t))^0.33

15 printf(” the mean t o r qu e s i s , %f Nm\n”,Tmean)
16 printf(” the max t o r qu e s i s , %f Nm\n”,Tmax)
17 printf(” the d iamet r o f s h a f t i s , %f mm”,d)

Scilab code Exa 5.2 Machine design

1 // f i n d 1 . ) l o ad app l i e d 2 . ) tw i s t ang l e ( q )
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm// d iamet r o f s h a f t
6 r=17.5 //mm
7 l=1200 //mm// l e n g t h o f rod
8 D=500 //mm
9 R=250 //mm

10 C=80*10^3 //N/mmˆ2// modulus o f r i g i d i t y
11 t=60 //N/mmˆ2// t o r t i o n s l s t r e e s s
12 // l e t W bw load app l i e d
13 //T=R∗W // to rque
14 //T=250∗W//N−mm
15 pi=3.14

16 J=(pi/32)*(d)^4 //mmˆ4
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17 //T/J=t / r
18 // (250∗W) /J=( t / r )
19 W=(t/r)*J/250 //N
20 T=R*W

21 q=(T*l)/(C*J)// deg r e e
22 printf(” l oad app l i e d i s , %f N\n”,W)
23 printf(” the ang l e o f tw i s t i s , %f d eg r e e ”,q)

Scilab code Exa 5.2

Machine design

Scilab code Exa 5.2
1 // f i n d 1 . ) l o ad app l i e d 2 . ) tw i s t ang l e ( q )

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm// d iamet r o f s h a f t
6 r=17.5 //mm
7 l=1200 //mm// l e n g t h o f rod
8 D=500 //mm
9 R=250 //mm

10 C=80*10^3 //N/mmˆ2// modulus o f r i g i d i t y
11 t=60 //N/mmˆ2// t o r t i o n s l s t r e e s s
12 // l e t W bw load app l i e d
13 //T=R∗W // to rque
14 //T=250∗W//N−mm
15 pi=3.14

16 J=(pi/32)*(d)^4 //mmˆ4
17 //T/J=t / r
18 // (250∗W) /J=( t / r )
19 W=(t/r)*J/250 //N
20 T=R*W

21 q=(T*l)/(C*J)// deg r e e
22 printf(” l oad app l i e d i s , %f N\n”,W)
23 printf(” the ang l e o f tw i s t i s , %f d eg r e e ”,q)

Machine design
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1 // f i n d da imete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=97.5*10^3 //W// power
6 N=180 //rpm
7 t=60 //N/mmˆ2// t o r t i o n a l s t r e s s
8 l=3000 //mm// l e n g t h o f s h a f t
9 C=80*10^3 //N/mmˆ2

10 // l e t T be to rque i n N−m
11 pi=3.14

12 q=0.0174 // rad // ang l e
13 //P=2∗ p i ∗N∗T/60
14 T=P*60/(2* pi*N)//N−m
15 //we w i l l f i n d d iamete r o f s h a f t u s i n g s t i f f n e s s and

s t r e n g t h
16 // u s i n g s t r e n g t h
17 //T∗1000=( p i /16) ∗ t ∗dˆ3
18 d=(16*T*1000/ pi/t)^0.33 //mm
19 // u s i n g s t i f f n e s s
20 //J=( p i /32) ∗dˆ4
21 //T/J=C∗q/ l
22 d1=(l*T*1000/C/q/0.0982) ^(1/4)

23 printf(” the d iamete r u s i n g s t r e n g t h i s , %f mm\n”,d)
24 printf(” the d iamete r u s i n g s t i f f n e s s i s , %f mm\n”,d1)

Scilab code Exa 5.3 Scilab code Exa 5.3 Machine design Machine de-
sign

1 // f i n d da imete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
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5 P=97.5*10^3 //W// power
6 N=180 //rpm
7 t=60 //N/mmˆ2// t o r t i o n a l s t r e s s
8 l=3000 //mm// l e n g t h o f s h a f t
9 C=80*10^3 //N/mmˆ2

10 // l e t T be to rque i n N−m
11 pi=3.14

12 q=0.0174 // rad // ang l e
13 //P=2∗ p i ∗N∗T/60
14 T=P*60/(2* pi*N)//N−m
15 //we w i l l f i n d d iamete r o f s h a f t u s i n g s t i f f n e s s and

s t r e n g t h
16 // u s i n g s t r e n g t h
17 //T∗1000=( p i /16) ∗ t ∗dˆ3
18 d=(16*T*1000/ pi/t)^0.33 //mm
19 // u s i n g s t i f f n e s s
20 //J=( p i /32) ∗dˆ4
21 //T/J=C∗q/ l
22 d1=(l*T*1000/C/q/0.0982) ^(1/4)

23 printf(” the d iamete r u s i n g s t r e n g t h i s , %f mm\n”,d)
24 printf(” the d iamete r u s i n g s t i f f n e s s i s , %f mm\n”,d1)

1 // f i n d da imete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=97.5*10^3 //W// power
6 N=180 //rpm
7 t=60 //N/mmˆ2// t o r t i o n a l s t r e s s
8 l=3000 //mm// l e n g t h o f s h a f t
9 C=80*10^3 //N/mmˆ2

10 // l e t T be to rque i n N−m
11 pi=3.14

12 q=0.0174 // rad // ang l e
13 //P=2∗ p i ∗N∗T/60
14 T=P*60/(2* pi*N)//N−m
15 //we w i l l f i n d d iamete r o f s h a f t u s i n g s t i f f n e s s and
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s t r e n g t h
16 // u s i n g s t r e n g t h
17 //T∗1000=( p i /16) ∗ t ∗dˆ3
18 d=(16*T*1000/ pi/t)^0.33 //mm
19 // u s i n g s t i f f n e s s
20 //J=( p i /32) ∗dˆ4
21 //T/J=C∗q/ l
22 d1=(l*T*1000/C/q/0.0982) ^(1/4)

23 printf(” the d iamete r u s i n g s t r e n g t h i s , %f mm\n”,d)
24 printf(” the d iamete r u s i n g s t i f f n e s s i s , %f mm\n”,d1)

Scilab code Exa 5.4 Machine design

1 // f i n d e x t e r a n a l d i amete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=600*10^3 //W// power
6 N=110 //rpm
7 //Tmax=1.2 Tmean
8 t=63 //N/mmˆ2
9 l=3000 //mm

10 q=0.024 // rad // ang l e o f tw i s t
11 //k=d i /do=3/8// r a t i o o f i n n e r adn ou t e r d i amete r
12 C=84*10^3 //N/mmˆ2
13 pi=3.14

14 //P=2∗ p i ∗N∗Tmean/60
15 Tmean =60*P/(2*pi*N)//N−m
16 Tmax =1.2* Tmean //N−m
17 //Tmax∗1000=( p i /16) ∗ t ∗ ( do ) ˆ3(1−k ˆ4)
18 do =[{16* Tmax *1000/ pi/t}/{1 -(3/8) ^4}]^0.33 //mm
19 //J=( p i /32) ∗{do1ˆ4−d i ˆ4}
20 //J=( p i /32) ∗ ( do1 ) ˆ4∗{1−(3/8) ˆ4}=0.0962∗ do1 ˆ4
21 //we know T/J=C∗q/ l
22 do1={Tmax *1000*l/(C*q*0.0962) }^(1/4) //mm

78



23 printf(” the mean to rque i s ,%f N−m\n”,Tmean)
24 printf(” the maximum to rque i s , %f N−m\n”,Tmax)
25 printf(” the ou t e r d i amete r u s i n g s t r e n g t h i s , %f mm\n

”,do)
26 printf(” the ou t e r d i amete r u s i n g s t i f f n e s s i s , %f mm”

,do1)

Scilab code Exa 5.4 Machine design

1 // f i n d e x t e r a n a l d i amete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=600*10^3 //W// power
6 N=110 //rpm
7 //Tmax=1.2 Tmean
8 t=63 //N/mmˆ2
9 l=3000 //mm

10 q=0.024 // rad // ang l e o f tw i s t
11 //k=d i /do=3/8// r a t i o o f i n n e r adn ou t e r d i amete r
12 C=84*10^3 //N/mmˆ2
13 pi=3.14

14 //P=2∗ p i ∗N∗Tmean/60
15 Tmean =60*P/(2*pi*N)//N−m
16 Tmax =1.2* Tmean //N−m
17 //Tmax∗1000=( p i /16) ∗ t ∗ ( do ) ˆ3(1−k ˆ4)
18 do =[{16* Tmax *1000/ pi/t}/{1 -(3/8) ^4}]^0.33 //mm
19 //J=( p i /32) ∗{do1ˆ4−d i ˆ4}
20 //J=( p i /32) ∗ ( do1 ) ˆ4∗{1−(3/8) ˆ4}=0.0962∗ do1 ˆ4
21 //we know T/J=C∗q/ l
22 do1={Tmax *1000*l/(C*q*0.0962) }^(1/4) //mm
23 printf(” the mean to rque i s ,%f N−m\n”,Tmean)
24 printf(” the maximum to rque i s , %f N−m\n”,Tmax)
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25 printf(” the ou t e r d i amete r u s i n g s t r e n g t h i s , %f mm\n
”,do)

26 printf(” the ou t e r d i amete r u s i n g s t i f f n e s s i s , %f mm”
,do1)

Scilab code Exa 5.4

Machine design

1 // f i n d e x t e r a n a l d i amete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=600*10^3 //W// power
6 N=110 //rpm
7 //Tmax=1.2 Tmean
8 t=63 //N/mmˆ2
9 l=3000 //mm

10 q=0.024 // rad // ang l e o f tw i s t
11 //k=d i /do=3/8// r a t i o o f i n n e r adn ou t e r d i amete r
12 C=84*10^3 //N/mmˆ2
13 pi=3.14

14 //P=2∗ p i ∗N∗Tmean/60
15 Tmean =60*P/(2*pi*N)//N−m
16 Tmax =1.2* Tmean //N−m
17 //Tmax∗1000=( p i /16) ∗ t ∗ ( do ) ˆ3(1−k ˆ4)
18 do =[{16* Tmax *1000/ pi/t}/{1 -(3/8) ^4}]^0.33 //mm
19 //J=( p i /32) ∗{do1ˆ4−d i ˆ4}
20 //J=( p i /32) ∗ ( do1 ) ˆ4∗{1−(3/8) ˆ4}=0.0962∗ do1 ˆ4
21 //we know T/J=C∗q/ l
22 do1={Tmax *1000*l/(C*q*0.0962) }^(1/4) //mm
23 printf(” the mean to rque i s ,%f N−m\n”,Tmean)
24 printf(” the maximum to rque i s , %f N−m\n”,Tmax)
25 printf(” the ou t e r d i amete r u s i n g s t r e n g t h i s , %f mm\n

”,do)
26 printf(” the ou t e r d i amete r u s i n g s t i f f n e s s i s , %f mm”

,do1)
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Scilab code Exa 5.5 Machine design

1 // f i n d to rque app l i e d and t a t a l tw i s t ang l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=3500 //mm// t o t a l l e n g t h
6 // l 1+l 2+l 3 =3500
7 do=100 //mm
8 di=62.5 //mm
9 d2=100 //mm

10 d3=87.5 //mm
11 t=47.5 //N/mmˆ2// sh ea r s t r e s s
12 C=82.5*10^3 //N/mmˆ2
13 // r e f e r f i g 5 . 3
14 pi=3.14

15 J1=(pi/32)*[do^4-di^4]

16 J2=(pi/32)*[d2]^4

17 J3=(pi/32)*[d3]^4 //mmˆ4
18 //we know q=(T∗ l ) / (C∗J ) // tw i s t ang l e
19 // q1=q2
20 // (T∗ l 1 ) /(C∗J1 )=(T∗ l 2 ) /(C∗J2 )
21 // t h e r e f o r e l 1 / l 2 =(J1/J2 ) =0.847
22 // q1=q3
23 // t h e r e f o r e ( l 1 / l 3 )=(J1/J3 ) =1.447
24 // l 1+l 2+l 3=L=3500
25 // l 1+l 1 /0.847+ l 1 /1.447=3500
26 // l 1 ( 1+(1/0 . 8 47 ) +(1/1 . 447 ) ) =3500
27 l1 =3500/{1+(1/0.847) +(1/1.447)}

28 l2=l1 /0.847

29 l3=l1 /1.447

30 //T/J=t / r
31 T=(pi/16)*t*[(do^4-di^4)/do]// to rque //N−mm
32 //q=q1+q2+q3 // t o t a l ang l e o f tw i s t
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33 q=(T/C)*[{l1/J1}+{l2/J2}+{l3/J3}]

34 printf(” the t o rque app l i e d i s , %f N−mm\n”,T)
35 printf(” the t o t a l ang l e o f tw i s t i s , %f r a d i a n s ”,q)

Scilab code Exa 5.5 Scilab code Exa 5.5 Machine design

1 // f i n d to rque app l i e d and t a t a l tw i s t ang l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=3500 //mm// t o t a l l e n g t h
6 // l 1+l 2+l 3 =3500
7 do=100 //mm
8 di=62.5 //mm
9 d2=100 //mm

10 d3=87.5 //mm
11 t=47.5 //N/mmˆ2// sh ea r s t r e s s
12 C=82.5*10^3 //N/mmˆ2
13 // r e f e r f i g 5 . 3
14 pi=3.14

15 J1=(pi/32)*[do^4-di^4]

16 J2=(pi/32)*[d2]^4

17 J3=(pi/32)*[d3]^4 //mmˆ4
18 //we know q=(T∗ l ) / (C∗J ) // tw i s t ang l e
19 // q1=q2
20 // (T∗ l 1 ) /(C∗J1 )=(T∗ l 2 ) /(C∗J2 )
21 // t h e r e f o r e l 1 / l 2 =(J1/J2 ) =0.847
22 // q1=q3
23 // t h e r e f o r e ( l 1 / l 3 )=(J1/J3 ) =1.447
24 // l 1+l 2+l 3=L=3500
25 // l 1+l 1 /0.847+ l 1 /1.447=3500
26 // l 1 ( 1+(1/0 . 8 47 ) +(1/1 . 447 ) ) =3500
27 l1 =3500/{1+(1/0.847) +(1/1.447)}
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28 l2=l1 /0.847

29 l3=l1 /1.447

30 //T/J=t / r
31 T=(pi/16)*t*[(do^4-di^4)/do]// to rque //N−mm
32 //q=q1+q2+q3 // t o t a l ang l e o f tw i s t
33 q=(T/C)*[{l1/J1}+{l2/J2}+{l3/J3}]

34 printf(” the t o rque app l i e d i s , %f N−mm\n”,T)
35 printf(” the t o t a l ang l e o f tw i s t i s , %f r a d i a n s ”,q)

Machine design

1 // f i n d to rque app l i e d and t a t a l tw i s t ang l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=3500 //mm// t o t a l l e n g t h
6 // l 1+l 2+l 3 =3500
7 do=100 //mm
8 di=62.5 //mm
9 d2=100 //mm

10 d3=87.5 //mm
11 t=47.5 //N/mmˆ2// sh ea r s t r e s s
12 C=82.5*10^3 //N/mmˆ2
13 // r e f e r f i g 5 . 3
14 pi=3.14

15 J1=(pi/32)*[do^4-di^4]

16 J2=(pi/32)*[d2]^4

17 J3=(pi/32)*[d3]^4 //mmˆ4
18 //we know q=(T∗ l ) / (C∗J ) // tw i s t ang l e
19 // q1=q2
20 // (T∗ l 1 ) /(C∗J1 )=(T∗ l 2 ) /(C∗J2 )
21 // t h e r e f o r e l 1 / l 2 =(J1/J2 ) =0.847
22 // q1=q3
23 // t h e r e f o r e ( l 1 / l 3 )=(J1/J3 ) =1.447
24 // l 1+l 2+l 3=L=3500
25 // l 1+l 1 /0.847+ l 1 /1.447=3500
26 // l 1 ( 1+(1/0 . 8 47 ) +(1/1 . 447 ) ) =3500
27 l1 =3500/{1+(1/0.847) +(1/1.447)}
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28 l2=l1 /0.847

29 l3=l1 /1.447

30 //T/J=t / r
31 T=(pi/16)*t*[(do^4-di^4)/do]// to rque //N−mm
32 //q=q1+q2+q3 // t o t a l ang l e o f tw i s t
33 q=(T/C)*[{l1/J1}+{l2/J2}+{l3/J3}]

34 printf(” the t o rque app l i e d i s , %f N−mm\n”,T)
35 printf(” the t o t a l ang l e o f tw i s t i s , %f r a d i a n s ”,q)

Scilab code Exa 5.6 Machine design

1 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 f=100 //N/mmˆ2
6 // l e t Ra and Rb be r e a c t i o n at A and B
7 // t ak i n g moment about A
8 Rb ={(35*750) +(25*150) }/950 //kN
9 Ra=25+35 -Rb //kN

10 // s i n c e maximum s t r e s s i s taken i n t o account ,
t h e r f o r e maximum moment w i l l be taken i n t o
c a l c u l a t i o n s . . .

11 Mc=Ra*150 //N−mm
12 Md=Rb*200 //N−mm
13 //Z=( p i /32) ∗dˆ3=0.0982∗dˆ3
14 //100=Md/Z// because Md>Mc
15 d=[Md *1000/(100*0.0982) ]^0.33

16 printf(” the d iamet r i s , %f mm”,d)

Scilab code Exa 5.6 Machine design
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Scilab code Exa 5.61 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 f=100 //N/mmˆ2
6 // l e t Ra and Rb be r e a c t i o n at A and B
7 // t ak i n g moment about A
8 Rb ={(35*750) +(25*150) }/950 //kN
9 Ra=25+35 -Rb //kN

10 // s i n c e maximum s t r e s s i s taken i n t o account ,
t h e r f o r e maximum moment w i l l be taken i n t o
c a l c u l a t i o n s . . .

11 Mc=Ra*150 //N−mm
12 Md=Rb*200 //N−mm
13 //Z=( p i /32) ∗dˆ3=0.0982∗dˆ3
14 //100=Md/Z// because Md>Mc
15 d=[Md *1000/(100*0.0982) ]^0.33

16 printf(” the d iamet r i s , %f mm”,d)

Machine design

1 // f i n d d iamete r o f s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 f=100 //N/mmˆ2
6 // l e t Ra and Rb be r e a c t i o n at A and B
7 // t ak i n g moment about A
8 Rb ={(35*750) +(25*150) }/950 //kN
9 Ra=25+35 -Rb //kN

10 // s i n c e maximum s t r e s s i s taken i n t o account ,
t h e r f o r e maximum moment w i l l be taken i n t o
c a l c u l a t i o n s . . .

11 Mc=Ra*150 //N−mm
12 Md=Rb*200 //N−mm
13 //Z=( p i /32) ∗dˆ3=0.0982∗dˆ3
14 //100=Md/Z// because Md>Mc
15 d=[Md *1000/(100*0.0982) ]^0.33
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16 printf(” the d iamet r i s , %f mm”,d)

Scilab code Exa 5.7 Machine design

1 // f i n d d iamete r o f a x l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=1000 //mm
6 W=30*10^3 //N
7 f=60 //N/mmˆ2// s t r e s s
8 // l e t d be d iamete r
9 pi=3.14

10 //Z=( p i /32) ∗dˆ3
11 M=W*L/4 //N−mm
12 // f=M/Z
13 d=[M/(60*0.09982) ]^(1/3) //mm
14 printf(” the d iamete r o f a x l e i s , %f mm”,d)

Scilab code Exa 5.7

Machine design

1 // f i n d d iamete r o f a x l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=1000 //mm
6 W=30*10^3 //N
7 f=60 //N/mmˆ2// s t r e s s
8 // l e t d be d iamete r
9 pi=3.14

10 //Z=( p i /32) ∗dˆ3
11 M=W*L/4 //N−mm
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12 // f=M/Z
13 d=[M/(60*0.09982) ]^(1/3) //mm
14 printf(” the d iamete r o f a x l e i s , %f mm”,d)

Scilab code Exa 5.7 Machine design

1 // f i n d d iamete r o f a x l e
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=1000 //mm
6 W=30*10^3 //N
7 f=60 //N/mmˆ2// s t r e s s
8 // l e t d be d iamete r
9 pi=3.14

10 //Z=( p i /32) ∗dˆ3
11 M=W*L/4 //N−mm
12 // f=M/Z
13 d=[M/(60*0.09982) ]^(1/3) //mm
14 printf(” the d iamete r o f a x l e i s , %f mm”,d)

Scilab code Exa 5.8 Machine design

Scilab code Exa 5.81 // f i n d width and depth o f beam
2 // r e f e r f i g 5 . 7
3 clc

4 W=400 //N
5 L=300 //mm
6 f=40 //N/mmˆ2
7 //h=2∗b
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8 //Z=b∗hˆ2/6=2bˆ3/3//mmˆ3
9 M=W*L//N−mm

10 // f=M/Z
11 b=[M*1.5/(f)]^(1/3) //mm
12 h=2*b//mm
13 printf(” the width o f beam i s ,%f mm\n”,b)
14 printf(” the h e i g h t o f beam i s , %f mm\n”,h)

Machine design

1 // f i n d width and depth o f beam
2 // r e f e r f i g 5 . 7
3 clc

4 W=400 //N
5 L=300 //mm
6 f=40 //N/mmˆ2
7 //h=2∗b
8 //Z=b∗hˆ2/6=2bˆ3/3//mmˆ3
9 M=W*L//N−mm

10 // f=M/Z
11 b=[M*1.5/(f)]^(1/3) //mm
12 h=2*b//mm
13 printf(” the width o f beam i s ,%f mm\n”,b)
14 printf(” the h e i g h t o f beam i s , %f mm\n”,h)

Scilab code Exa 5.8 Machine design

1 // f i n d width and depth o f beam
2 // r e f e r f i g 5 . 7
3 clc

4 W=400 //N
5 L=300 //mm
6 f=40 //N/mmˆ2
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7 //h=2∗b
8 //Z=b∗hˆ2/6=2bˆ3/3//mmˆ3
9 M=W*L//N−mm

10 // f=M/Z
11 b=[M*1.5/(f)]^(1/3) //mm
12 h=2*b//mm
13 printf(” the width o f beam i s ,%f mm\n”,b)
14 printf(” the h e i g h t o f beam i s , %f mm\n”,h)

Scilab code Exa 5.9

Machine design

1 // de t e rmine d imens i on s o f arm
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10*10^3 //W
6 N=400 //rpm
7 D=1200 //mm//
8 R=600 //mm//
9 f=15 //N/mmˆ2

10 // l e t T be to rque t r an sm i t t e d by pu l l e y
11 pi=3.14

12 //P=2∗ p i ∗N∗T/60
13 T=(P*60) /(2*pi*N)//N−m
14 L=T*1000/R// l oad t r an sm i t t e d //N
15 // s i n c e p u l l e y has 4 arms , t h e r e f o r e we ig th on each

arm i s
16 W=L/4 //N
17 M=W*R//N−mm
18 // l e t 2a be l e n g t h o f minor a x i s and 2b be l e n g t h o f

major ax i s , 2 a=4b// g i v en
19 //Z=( p i /4) ∗a ˆ2∗b=p i ∗bˆ2
20 // f=M/Z
21 b=[M/(15*pi)]^(1/3) //mm
22 a=2*b//mm
23 printf(” the l e n g t h o f major a x i s i s , %f mm\n” ,2*a)
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24 printf(” the l e n g t h o f minor a x i s i s , %f mm” ,2*b)

Scilab code Exa 5.9 Machine design

1 // de t e rmine d imens i on s o f arm
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10*10^3 //W
6 N=400 //rpm
7 D=1200 //mm//
8 R=600 //mm//
9 f=15 //N/mmˆ2

10 // l e t T be to rque t r an sm i t t e d by pu l l e y
11 pi=3.14

12 //P=2∗ p i ∗N∗T/60
13 T=(P*60) /(2*pi*N)//N−m
14 L=T*1000/R// l oad t r an sm i t t e d //N
15 // s i n c e p u l l e y has 4 arms , t h e r e f o r e we ig th on each

arm i s
16 W=L/4 //N
17 M=W*R//N−mm
18 // l e t 2a be l e n g t h o f minor a x i s and 2b be l e n g t h o f

major ax i s , 2 a=4b// g i v en
19 //Z=( p i /4) ∗a ˆ2∗b=p i ∗bˆ2
20 // f=M/Z
21 b=[M/(15*pi)]^(1/3) //mm
22 a=2*b//mm
23 printf(” the l e n g t h o f major a x i s i s , %f mm\n” ,2*a)
24 printf(” the l e n g t h o f minor a x i s i s , %f mm” ,2*b)
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Scilab code Exa 5.9 Machine design

Scilab code Exa 5.101 // de t e rmine d imens i on s o f arm
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10*10^3 //W
6 N=400 //rpm
7 D=1200 //mm//
8 R=600 //mm//
9 f=15 //N/mmˆ2

10 // l e t T be to rque t r an sm i t t e d by pu l l e y
11 pi=3.14

12 //P=2∗ p i ∗N∗T/60
13 T=(P*60) /(2*pi*N)//N−m
14 L=T*1000/R// l oad t r an sm i t t e d //N
15 // s i n c e p u l l e y has 4 arms , t h e r e f o r e we ig th on each

arm i s
16 W=L/4 //N
17 M=W*R//N−mm
18 // l e t 2a be l e n g t h o f minor a x i s and 2b be l e n g t h o f

major ax i s , 2 a=4b// g i v en
19 //Z=( p i /4) ∗a ˆ2∗b=p i ∗bˆ2
20 // f=M/Z
21 b=[M/(15*pi)]^(1/3) //mm
22 a=2*b//mm
23 printf(” the l e n g t h o f major a x i s i s , %f mm\n” ,2*a)
24 printf(” the l e n g t h o f minor a x i s i s , %f mm” ,2*b)

Machine design

1 // f i n d s t r e s s at i n n e r and ou t e r s u r f a c e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 9
6 W=5000 //N
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7 bi=18 //mm
8 bo=6 //mm
9 h=40 //mm

10 Ri=25 //mm
11 Ro =25+40 //mm
12 A=0.5*{18+6}*40 // a r e o f s e c t i o n X−X//mmˆ2
13 Rn=[{(bi+bo)/2}*h]/[{{{( bi*Ro)-(bo*Ri)}/h}*log(Ro/Ri

)}-(bi-bo)]//mm// r a d i u s o f c u r v a tu r e o f n e u t r a l
a x i s

14 R=Ri+[(h*(bi+2*bo))/{3*( bi+bo)}] //mm// r a d i u s o f
c u r v a tu r e o f c e n t r o i d a l a x i s

15 e=R-Rn // d i s t a n c e between c e n t r o i d a l and n e u t r a l a x i s
16 x=100+R// d i s t a n c e between l oad and c e n t r a l a x i s //mm
17 M=W*x//N−mm//moment abt c e n t r o i d a l a x i s
18 f=W/A// s t r e s s //N/mmˆ2
19 yi=Rn-Ri // d i s t a n c e from n e u t r a l a x i s to i n n e r

s u r f a c e
20 yo=Ro-Rn // d i s t a n c e from n e u t r a l a x i s to ou t e r

s u r f a c e
21 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2//maximum bending s t r e s s

at i n n e r s u r a f c e
22 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2//max bending s t r s s at

ou t r s r f a c e
23 Fi=f+fbi //N//mmˆ2// r e s u l t a n t s t r e s s on i n n e r s u r a f c e
24 Fo=f+fbo //N/mmˆ2// r e s u l t a n t s t r e s s o ou t e r s u r a f c e
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)
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Scilab code Exa 5.10 Machine design

1 // f i n d s t r e s s at i n n e r and ou t e r s u r f a c e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 9
6 W=5000 //N
7 bi=18 //mm
8 bo=6 //mm
9 h=40 //mm

10 Ri=25 //mm
11 Ro =25+40 //mm
12 A=0.5*{18+6}*40 // a r e o f s e c t i o n X−X//mmˆ2
13 Rn=[{(bi+bo)/2}*h]/[{{{( bi*Ro)-(bo*Ri)}/h}*log(Ro/Ri

)}-(bi-bo)]//mm// r a d i u s o f c u r v a tu r e o f n e u t r a l
a x i s

14 R=Ri+[(h*(bi+2*bo))/{3*( bi+bo)}] //mm// r a d i u s o f
c u r v a tu r e o f c e n t r o i d a l a x i s

15 e=R-Rn // d i s t a n c e between c e n t r o i d a l and n e u t r a l a x i s
16 x=100+R// d i s t a n c e between l oad and c e n t r a l a x i s //mm
17 M=W*x//N−mm//moment abt c e n t r o i d a l a x i s
18 f=W/A// s t r e s s //N/mmˆ2
19 yi=Rn-Ri // d i s t a n c e from n e u t r a l a x i s to i n n e r

s u r f a c e
20 yo=Ro-Rn // d i s t a n c e from n e u t r a l a x i s to ou t e r

s u r f a c e
21 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2//maximum bending s t r e s s

at i n n e r s u r a f c e
22 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2//max bending s t r s s at
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ou t r s r f a c e
23 Fi=f+fbi //N//mmˆ2// r e s u l t a n t s t r e s s on i n n e r s u r a f c e
24 Fo=f+fbo //N/mmˆ2// r e s u l t a n t s t r e s s o ou t e r s u r a f c e
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)

Scilab code Exa 5.11

Machine design

Scilab code Exa 5.11
1 // f i n d s t r e s s e s i n i n n e r and ou t e r f i b r e s

2 clc

3 // r e f e r f i g 5 . 1 1 and g f i g 5 . 1 2
4 // s o l u t i o n
5 // g i v en
6 W=20*10^3 //N
7 Ri=50 //mm
8 Ro=150 //mm
9 h=100 //mm

10 b=20 //mm
11 A=b*h//mmˆ2// a r ea
12 Rn=h/{log(Ro/Ri)}//mm// rad o f n e u t r a l a x i s
13 R=Ri+h/2 // rad o f c e n t r o i d a l a x i s
14 e=R-Rn

15 x=R//mm// d i s t n c e btw load and c e n t r o i d a l a x i s
16 M=W*x//N−mm
17 f=W/A//N/mmˆ2
18 yi=Rn-Ri
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19 yo=Ro-Rn

20 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2
21 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2
22 Fi=f+fbi //N/mmˆ2
23 Fo=f-fbo //N/mmˆ2
24 printf(” the va lu e o f e i s , %f mm\n”,e)
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)

Machine design

1 // f i n d s t r e s s at i n n e r and ou t e r s u r f a c e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 9
6 W=5000 //N
7 bi=18 //mm
8 bo=6 //mm
9 h=40 //mm

10 Ri=25 //mm
11 Ro =25+40 //mm
12 A=0.5*{18+6}*40 // a r e o f s e c t i o n X−X//mmˆ2
13 Rn=[{(bi+bo)/2}*h]/[{{{( bi*Ro)-(bo*Ri)}/h}*log(Ro/Ri

)}-(bi-bo)]//mm// r a d i u s o f c u r v a tu r e o f n e u t r a l
a x i s

14 R=Ri+[(h*(bi+2*bo))/{3*( bi+bo)}] //mm// r a d i u s o f
c u r v a tu r e o f c e n t r o i d a l a x i s

15 e=R-Rn // d i s t a n c e between c e n t r o i d a l and n e u t r a l a x i s
16 x=100+R// d i s t a n c e between l oad and c e n t r a l a x i s //mm
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17 M=W*x//N−mm//moment abt c e n t r o i d a l a x i s
18 f=W/A// s t r e s s //N/mmˆ2
19 yi=Rn-Ri // d i s t a n c e from n e u t r a l a x i s to i n n e r

s u r f a c e
20 yo=Ro-Rn // d i s t a n c e from n e u t r a l a x i s to ou t e r

s u r f a c e
21 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2//maximum bending s t r e s s

at i n n e r s u r a f c e
22 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2//max bending s t r s s at

ou t r s r f a c e
23 Fi=f+fbi //N//mmˆ2// r e s u l t a n t s t r e s s on i n n e r s u r a f c e
24 Fo=f+fbo //N/mmˆ2// r e s u l t a n t s t r e s s o ou t e r s u r a f c e
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)

Scilab code Exa 5.11 Machine design

1 // f i n d s t r e s s e s i n i n n e r and ou t e r f i b r e s
2 clc

3 // r e f e r f i g 5 . 1 1 and g f i g 5 . 1 2
4 // s o l u t i o n
5 // g i v en
6 W=20*10^3 //N
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7 Ri=50 //mm
8 Ro=150 //mm
9 h=100 //mm

10 b=20 //mm
11 A=b*h//mmˆ2// a r ea
12 Rn=h/{log(Ro/Ri)}//mm// rad o f n e u t r a l a x i s
13 R=Ri+h/2 // rad o f c e n t r o i d a l a x i s
14 e=R-Rn

15 x=R//mm// d i s t n c e btw load and c e n t r o i d a l a x i s
16 M=W*x//N−mm
17 f=W/A//N/mmˆ2
18 yi=Rn-Ri

19 yo=Ro-Rn

20 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2
21 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2
22 Fi=f+fbi //N/mmˆ2
23 Fo=f-fbo //N/mmˆ2
24 printf(” the va lu e o f e i s , %f mm\n”,e)
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)

Scilab code Exa 5.11

Machine design

Scilab code Exa 5.13
1 // f i n d s t r e s s e s i n i n n e r and ou t e r f i b r e s

2 clc

3 // r e f e r f i g 5 . 1 1 and g f i g 5 . 1 2
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4 // s o l u t i o n
5 // g i v en
6 W=20*10^3 //N
7 Ri=50 //mm
8 Ro=150 //mm
9 h=100 //mm

10 b=20 //mm
11 A=b*h//mmˆ2// a r ea
12 Rn=h/{log(Ro/Ri)}//mm// rad o f n e u t r a l a x i s
13 R=Ri+h/2 // rad o f c e n t r o i d a l a x i s
14 e=R-Rn

15 x=R//mm// d i s t n c e btw load and c e n t r o i d a l a x i s
16 M=W*x//N−mm
17 f=W/A//N/mmˆ2
18 yi=Rn-Ri

19 yo=Ro-Rn

20 fbi=(M*yi)/(A*e*Ri)//N/mmˆ2
21 fbo=(M*yo)/(A*e*Ro)//N/mmˆ2
22 Fi=f+fbi //N/mmˆ2
23 Fo=f-fbo //N/mmˆ2
24 printf(” the va lu e o f e i s , %f mm\n”,e)
25 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
26 printf(” the s t r e s s on s e c t i o n X−X i s , %f N/mmˆ2\n”,f)
27 printf(” the max bedning s t r e s s on i n n e r s u r a f c e , %f N

/mmˆ2\n”,fbi)
28 printf(” the max bending s t r e s s on ou t e r s u r f a c e i s ,

%f N/mmˆ2\n”,fbo)
29 printf(” the r e s u l t a n t s t r e e s s on i n n e r s u r f a c e i s , %f

N/mmˆ2\n”,Fi)
30 printf(” the r e s u l t a n t s t r e s s on ou t e r s u r f a c e i s , %f

N/mmˆ2\n”,Fo)

Machine design

1 // f i n d the l oad
2 clc

3 // r e f e r f i g 5 . 1 3
4 // s o l u t i o n
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5 // g i v en
6 f=140 //N/mmˆ2
7 Ri=25 //mm
8 Ro=50 //mm
9 bi=19 //mm

10 ti=3 //mm
11 t=3 //mm
12 h=25 //mm
13 A=(3*22) +(3*19) //mmˆ2
14 Rn={ti*(bi-t)+t*h}/{[(bi -t)*log((Ri+t)/Ri)]+[t*log(

Ro/Ri)]} //mm
15 R=Ri +{[(0.5*h^2*t)+(0.5* ti^2*(bi-t))]/{(h*t)+(ti*(bi

-t))}} //mm
16 e=R-Rn //mm
17 x=50+R//mm
18 //M=W∗x//N−mm
19 yi=Rn-Ri //mm
20 // f 1=W/A=0.008∗W//N/mmˆ2// d i r e c t t e n s i l e s t r e s s
21 // f b i =(M∗ y i ) /(A∗ e∗Ri ) =0.115∗W//N/mmˆ2
22 // f=f 1+f b i
23 // 0 . 1 23∗W=140
24 W=140/0.123 //N
25 printf(” the va lu e o f e i s , %f mm\n”,e)
26 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
27 printf(” the l oad a c t i n g i s , %f N”,W)

Scilab code Exa 5.14 Scilab code Exa 5.14 Machine design

1 // f i n d the l oad
2 clc

3 // r e f e r f i g 5 . 1 3
4 // s o l u t i o n
5 // g i v en
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6 f=140 //N/mmˆ2
7 Ri=25 //mm
8 Ro=50 //mm
9 bi=19 //mm

10 ti=3 //mm
11 t=3 //mm
12 h=25 //mm
13 A=(3*22) +(3*19) //mmˆ2
14 Rn={ti*(bi-t)+t*h}/{[(bi -t)*log((Ri+t)/Ri)]+[t*log(

Ro/Ri)]} //mm
15 R=Ri +{[(0.5*h^2*t)+(0.5* ti^2*(bi-t))]/{(h*t)+(ti*(bi

-t))}} //mm
16 e=R-Rn //mm
17 x=50+R//mm
18 //M=W∗x//N−mm
19 yi=Rn-Ri //mm
20 // f 1=W/A=0.008∗W//N/mmˆ2// d i r e c t t e n s i l e s t r e s s
21 // f b i =(M∗ y i ) /(A∗ e∗Ri ) =0.115∗W//N/mmˆ2
22 // f=f 1+f b i
23 // 0 . 1 23∗W=140
24 W=140/0.123 //N
25 printf(” the va lu e o f e i s , %f mm\n”,e)
26 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
27 printf(” the l oad a c t i n g i s , %f N”,W)

Machine design

1 // c a l s t r e s s at A and B
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 T=10^6 //N−mm
7 P=15000 //N
8 d=50 //mm
9 x=250 //mm

10 pi=3.14

11 A=(pi/4)*d^2 //mmˆ2// a r ea o f s h a f t

100



12 f1=P/A// t e n s i l e s t r e s s at A and B
13 M=W*x//N−mm
14 Z=(pi/32)*d^3 //mmˆ3
15 f2=M/Z//N/mmˆ2
16 fa=f1+f2 //N/mmˆ2
17 fb=f2-f1 //N/mmˆ2// t e n s i l e s t r e s s at B
18 fs=16*T/(pi*d^3) //N/mmˆ3
19 Fama=(fa/2) +0.5* sqrt((fa)^2+4*( fs)^2) //max s t r e s s at

A
20 Fami=(fa/2) -0.5* sqrt((fa)^2+4*( fs)^2) //min s t r e s s at

A
21 Tama =0.5*[ sqrt (((fa)^2) +(4*( fs)^2))]// max sh ea r

s t r e s s at A
22 Fbma=(fb/2) +0.5* sqrt((fb)^2+4*( fs)^2) //max s t r e s s at

B
23 Fbmi=(fb/2) -0.5* sqrt((fb)^2+4*( fs)^2) //min s t r e s s at

B
24 Tbma =0.5*[ sqrt (((fb)^2) +(4*( fs)^2))]//max sh ea r

s t r e s s at B
25 printf(” the max s t r e s s at A i s ,% f N/mmˆ2\n”,Fama)
26 printf(” the min s t r e s s at A i s ,% f N/mmˆ2\n”,Fami)
27 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbma)
28 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbmi)
29 printf(” the max sh ea r s t r e s s at A i s , %f N/mmˆ2\n”,

Tama)

30 printf(” the max sh ea r s t r e s s at B i s , %f N/mmˆ2”,Tbma
)

Scilab code Exa 5.13 Machine design

1 // f i n d the l oad
2 clc

3 // r e f e r f i g 5 . 1 3
4 // s o l u t i o n
5 // g i v en
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6 f=140 //N/mmˆ2
7 Ri=25 //mm
8 Ro=50 //mm
9 bi=19 //mm

10 ti=3 //mm
11 t=3 //mm
12 h=25 //mm
13 A=(3*22) +(3*19) //mmˆ2
14 Rn={ti*(bi-t)+t*h}/{[(bi -t)*log((Ri+t)/Ri)]+[t*log(

Ro/Ri)]} //mm
15 R=Ri +{[(0.5*h^2*t)+(0.5* ti^2*(bi-t))]/{(h*t)+(ti*(bi

-t))}} //mm
16 e=R-Rn //mm
17 x=50+R//mm
18 //M=W∗x//N−mm
19 yi=Rn-Ri //mm
20 // f 1=W/A=0.008∗W//N/mmˆ2// d i r e c t t e n s i l e s t r e s s
21 // f b i =(M∗ y i ) /(A∗ e∗Ri ) =0.115∗W//N/mmˆ2
22 // f=f 1+f b i
23 // 0 . 1 23∗W=140
24 W=140/0.123 //N
25 printf(” the va lu e o f e i s , %f mm\n”,e)
26 printf(” the va lu e o f Rn i s , %f mm\n”,Rn)
27 printf(” the l oad a c t i n g i s , %f N”,W)

Scilab code Exa 5.15 Scilab code Exa 5.15 Machine design

1 // c a l s t r e s s at A and B
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 T=10^6 //N−mm
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7 P=15000 //N
8 d=50 //mm
9 x=250 //mm

10 pi=3.14

11 A=(pi/4)*d^2 //mmˆ2// a r ea o f s h a f t
12 f1=P/A// t e n s i l e s t r e s s at A and B
13 M=W*x//N−mm
14 Z=(pi/32)*d^3 //mmˆ3
15 f2=M/Z//N/mmˆ2
16 fa=f1+f2 //N/mmˆ2
17 fb=f2-f1 //N/mmˆ2// t e n s i l e s t r e s s at B
18 fs=16*T/(pi*d^3) //N/mmˆ3
19 Fama=(fa/2) +0.5* sqrt((fa)^2+4*( fs)^2) //max s t r e s s at

A
20 Fami=(fa/2) -0.5* sqrt((fa)^2+4*( fs)^2) //min s t r e s s at

A
21 Tama =0.5*[ sqrt (((fa)^2) +(4*( fs)^2))]// max sh ea r

s t r e s s at A
22 Fbma=(fb/2) +0.5* sqrt((fb)^2+4*( fs)^2) //max s t r e s s at

B
23 Fbmi=(fb/2) -0.5* sqrt((fb)^2+4*( fs)^2) //min s t r e s s at

B
24 Tbma =0.5*[ sqrt (((fb)^2) +(4*( fs)^2))]//max sh ea r

s t r e s s at B
25 printf(” the max s t r e s s at A i s ,% f N/mmˆ2\n”,Fama)
26 printf(” the min s t r e s s at A i s ,% f N/mmˆ2\n”,Fami)
27 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbma)
28 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbmi)
29 printf(” the max sh ea r s t r e s s at A i s , %f N/mmˆ2\n”,

Tama)

30 printf(” the max sh ea r s t r e s s at B i s , %f N/mmˆ2”,Tbma
)

Machine design

1 // detrmin max p r i n c i p a s l s t r e s s and max sh ea r s t r e s s
at c e n t r e o f s h a f t b e a r i n g

2 clc
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3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 1 8
6 W=15000 //N
7 d=80 //mm
8 y=140 //mm
9 x=120 //mm

10 pi=3.14

11 M=W*x//N−mm
12 T=W*y//N−mm
13 Z=(pi/32)*d^3 //mmˆ3
14 f1=M/Z//N/mmˆ2// s t r e s s due to bending
15 f2=16*T/(pi*d^3) //N/mmˆ2// s t r e s s due t o r s i o n
16 Fm=(f1/2) +(0.5* sqrt(f1^2+4*f2^2))//Max s t r e s s
17 Fs =0.5*( sqrt(f1 ^2+4*f2^2))//max sh ea r s t r e s s
18 printf(” the max p r i n s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2”,Fs)

Scilab code Exa 5.14 Machine design

1 // c a l s t r e s s at A and B
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 T=10^6 //N−mm
7 P=15000 //N
8 d=50 //mm
9 x=250 //mm

10 pi=3.14

11 A=(pi/4)*d^2 //mmˆ2// a r ea o f s h a f t
12 f1=P/A// t e n s i l e s t r e s s at A and B
13 M=W*x//N−mm
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14 Z=(pi/32)*d^3 //mmˆ3
15 f2=M/Z//N/mmˆ2
16 fa=f1+f2 //N/mmˆ2
17 fb=f2-f1 //N/mmˆ2// t e n s i l e s t r e s s at B
18 fs=16*T/(pi*d^3) //N/mmˆ3
19 Fama=(fa/2) +0.5* sqrt((fa)^2+4*( fs)^2) //max s t r e s s at

A
20 Fami=(fa/2) -0.5* sqrt((fa)^2+4*( fs)^2) //min s t r e s s at

A
21 Tama =0.5*[ sqrt (((fa)^2) +(4*( fs)^2))]// max sh ea r

s t r e s s at A
22 Fbma=(fb/2) +0.5* sqrt((fb)^2+4*( fs)^2) //max s t r e s s at

B
23 Fbmi=(fb/2) -0.5* sqrt((fb)^2+4*( fs)^2) //min s t r e s s at

B
24 Tbma =0.5*[ sqrt (((fb)^2) +(4*( fs)^2))]//max sh ea r

s t r e s s at B
25 printf(” the max s t r e s s at A i s ,% f N/mmˆ2\n”,Fama)
26 printf(” the min s t r e s s at A i s ,% f N/mmˆ2\n”,Fami)
27 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbma)
28 printf(” the max s t r e s s at B i s ,% f N/mmˆ2\n”,Fbmi)
29 printf(” the max sh ea r s t r e s s at A i s , %f N/mmˆ2\n”,

Tama)

30 printf(” the max sh ea r s t r e s s at B i s , %f N/mmˆ2”,Tbma
)

Scilab code Exa 5.14 Machine design

Scilab code Exa 5.15
1 // f i n d d i a o f b o l t u s i n g a l l t h e o r i e s

2 clc

3 // s o l u t i o n
4 // g i v en
5 Pt1 =10000 //N
6 Ps=5000 //N
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7 fs=100 //N/mmˆ2
8 m=10/3

9 pi=3.14

10 // l e t d be d iamete r o f b o l t i n mm
11 //A=( p i /4) ∗dˆ2=0.7854∗dˆ2//mmˆ2
12 // f 1=Pt1/A=12.73/dˆ2//kN/mmˆ2
13 // t=Ps/A=6.365/dˆ2//kN/mmˆ2
14 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / acc to max

p r i n c i p a l s t r e s s th eo ry
15 // f s =15.365/dˆ2//kN/mmˆ2
16 d=sqrt (15365/ fs)//mm
17 // u s i n g max sh ea r s t r e s th eo ry
18 Tm=fs/2 //N/mmˆ2
19 //Tm=0.5∗ [ f 1 ˆ2+ 4∗ t ˆ 2 ]
20 //Tm=9000/d1 ˆ2//N/mmˆ2
21 d1=sqrt (9000*2/ fs)//mm
22 // u s i n g max p r i n c i p a l s t r a i n theo ry
23 //we know
24 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / /
25 // f s =15365/d2 ˆ2//N/mmˆ2//max p r i c i p l a s t r e s s
26 // f s 2 =[( f 1 ˆ2) −(0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / min

p r i n c i p a l s t r e s s
27 // f s 2 =−2635/d2 ˆ2//N/mmˆ2
28 // f s /E−( f s 2 /(m∗E) )=f s /E
29 // 15365/ d2 ˆ2+2635/(3 .33∗ d2 ˆ2) =100
30 d2=sqrt (16156/100) //mm
31 // u s i n g max s t r a i n ene rgy theo ry
32 // f s ˆ2+ f s ˆ2−2∗ f s ∗ f s 2 /m=f s ˆ2
33 // [ 1 5365/ d3 ˆ2]ˆ2+[−2635/ d3 ˆ2 ]ˆ2+(2∗15365∗2635/ d3

ˆ 4 / 3 . 3 3 ) =100ˆ2
34 // [ 2 3600/ d3 ˆ4 ]+ [694/ d3 ˆ4 ]+ [2430/ d3 ˆ4]=1
35 d3 =[26724]^(1/4) //mm
36 // u s i n g max d i s t o r t i o n ene rgy theo ry
37 // ( f s ˆ2)+( f s 2 ) ˆ2−(2∗ f s ∗ f s 2 )=f s ˆ2
38 // [ 1 5365/ d4 ˆ2 ]ˆ2+[2635/ d4 ˆ2 ]ˆ2+(2∗15365∗2635/ d4 ˆ4)

=100ˆ2
39 // 32391/ d4ˆ4=1
40 d4 =(32391) ^(1/4) //mm
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41 printf(” the d i a og b o l t u s i n g max p r i n s t r e s s th eo ry
i s , %f mm\n”,d)

42 printf(” the d i a o f b o l t u s i n g max sh ea r s t r e s s
thewory i s , %f mm\n”,d1)

43 printf(” the d i a o f b o l t u s i n g max p r i n s t r a i n theo ry
i s ,%f mm\n”,d2)

44 printf(” the d i a o f b o l t u s i n g max s t r a i n ene rgy
theo ry i s , %f mm\n”,d3)

45 printf(” the d i a o f b o l t u s i n g d i s t o r t i o n ene rgy i s , %f
mm\n”,d4)

Machine design

1 // detrmin max p r i n c i p a s l s t r e s s and max sh ea r s t r e s s
at c e n t r e o f s h a f t b e a r i n g

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 1 8
6 W=15000 //N
7 d=80 //mm
8 y=140 //mm
9 x=120 //mm

10 pi=3.14

11 M=W*x//N−mm
12 T=W*y//N−mm
13 Z=(pi/32)*d^3 //mmˆ3
14 f1=M/Z//N/mmˆ2// s t r e s s due to bending
15 f2=16*T/(pi*d^3) //N/mmˆ2// s t r e s s due t o r s i o n
16 Fm=(f1/2) +(0.5* sqrt(f1^2+4*f2^2))//Max s t r e s s
17 Fs =0.5*( sqrt(f1 ^2+4*f2^2))//max sh ea r s t r e s s
18 printf(” the max p r i n s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2”,Fs)
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Scilab code Exa 5.16 Scilab code Exa 5.16 Machine design

1 // f i n d d i a u s i n g two d i f f r n t t h e o r i e s
2 clc

3 // s o l t i o n
4 // g i v en
5 fs=700 //N/mmˆ2
6 M=10*10^6 //N−mm
7 T=30*10^6 //N−mm
8 Fs=2 // f a c t o r o f s a f e t y
9 E=210*10^3 //N/mmˆ2

10 m=4

11 pi=3.14

12 // l e t d be d i a o f s h a f t i n mm
13 //Z=( p i /32) ∗dˆ3//mmˆ3
14 // f 1=M/Z=101.8∗10ˆ6/dˆ3//N/mmˆ2
15 // t =16∗T/( p i ∗d ˆ3) =152.8∗10ˆ6/dˆ3//N/mmˆ2
16 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) )
17 // f t 1 =211.9∗10ˆ6/dˆ3//N/mmˆ2/max p r i n s t r e s s
18 // f t 2 =( f 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) ) //min p r i n

s t r e s s
19 // f t 2 =−110.1∗10ˆ6/dˆ3//N/mmˆ2
20 // acc to max sh ea r s t r e s s th eo ry
21 //Tmax=( f t 1− f t 2 ) /2=161∗10ˆ6/dˆ3//max sh ea r s t r e s s

th eo ry
22 //Tmax=f s /(2∗ Fs )
23 // 161∗10ˆ6/dˆ3=700/(2∗2)
24 d=(161*10^6/175) ^(1/3) //mm
25 // acc to max s t r a i n ene rgy theo ry
26 // 1/(2∗E) ∗ [ f t 1 ˆ2+ f t 2 ˆ2−(2∗ f t 1 ∗ f t 2 /m) ]=1/(2∗E) ∗ [ f s /Fs

] ˆ 2
27 // f t 1 ˆ2 + f t 2 ˆ2− (2∗ f t 1 ∗ f t 2 /m) =[ f s /Fs ] ˆ 2
28 // [ 2 1 1 . 9 ∗ 1 0 ˆ 6 / d2 ˆ3 ] ˆ 2 + [ −110 .1∗10ˆ6/ d2 ˆ3 ] ˆ 2 +

[ 2 ∗ 2 1 1 . 9∗ 1 0 ˆ 6∗ 1 1 0 . 1∗ 1 0 ˆ 6 ∗ 0 . 2 5 / d2 ˆ6 ]= [ 7 0 0 /2 ] ˆ 2
29 // 68689∗10ˆ12/ d2 ˆ6=122500
30 d2 =(68689*10^12/122500) ^(1/6) //mm
31 printf(” the d i a o f s h a f t u s i n g max sh ea r s t r e s s

th eo ry i s , %f mm\n”,d)

108



32 printf(” the d i a o f s h a f t u s i n g max s t r a i n ene rgy
theo ry i s , %f mm”,d2)

Machine design

1 // f i n d d i a o f b o l t u s i n g a l l t h e o r i e s
2 clc

3 // s o l u t i o n
4 // g i v en
5 Pt1 =10000 //N
6 Ps=5000 //N
7 fs=100 //N/mmˆ2
8 m=10/3

9 pi=3.14

10 // l e t d be d iamete r o f b o l t i n mm
11 //A=( p i /4) ∗dˆ2=0.7854∗dˆ2//mmˆ2
12 // f 1=Pt1/A=12.73/dˆ2//kN/mmˆ2
13 // t=Ps/A=6.365/dˆ2//kN/mmˆ2
14 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / acc to max

p r i n c i p a l s t r e s s th eo ry
15 // f s =15.365/dˆ2//kN/mmˆ2
16 d=sqrt (15365/ fs)//mm
17 // u s i n g max sh ea r s t r e s th eo ry
18 Tm=fs/2 //N/mmˆ2
19 //Tm=0.5∗ [ f 1 ˆ2+ 4∗ t ˆ 2 ]
20 //Tm=9000/d1 ˆ2//N/mmˆ2
21 d1=sqrt (9000*2/ fs)//mm
22 // u s i n g max p r i n c i p a l s t r a i n theo ry
23 //we know
24 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / /
25 // f s =15365/d2 ˆ2//N/mmˆ2//max p r i c i p l a s t r e s s
26 // f s 2 =[( f 1 ˆ2) −(0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / min

p r i n c i p a l s t r e s s
27 // f s 2 =−2635/d2 ˆ2//N/mmˆ2
28 // f s /E−( f s 2 /(m∗E) )=f s /E
29 // 15365/ d2 ˆ2+2635/(3 .33∗ d2 ˆ2) =100
30 d2=sqrt (16156/100) //mm
31 // u s i n g max s t r a i n ene rgy theo ry
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32 // f s ˆ2+ f s ˆ2−2∗ f s ∗ f s 2 /m=f s ˆ2
33 // [ 1 5365/ d3 ˆ2]ˆ2+[−2635/ d3 ˆ2 ]ˆ2+(2∗15365∗2635/ d3

ˆ 4 / 3 . 3 3 ) =100ˆ2
34 // [ 2 3600/ d3 ˆ4 ]+ [694/ d3 ˆ4 ]+ [2430/ d3 ˆ4]=1
35 d3 =[26724]^(1/4) //mm
36 // u s i n g max d i s t o r t i o n ene rgy theo ry
37 // ( f s ˆ2)+( f s 2 ) ˆ2−(2∗ f s ∗ f s 2 )=f s ˆ2
38 // [ 1 5365/ d4 ˆ2 ]ˆ2+[2635/ d4 ˆ2 ]ˆ2+(2∗15365∗2635/ d4 ˆ4)

=100ˆ2
39 // 32391/ d4ˆ4=1
40 d4 =(32391) ^(1/4) //mm
41 printf(” the d i a og b o l t u s i n g max p r i n s t r e s s th eo ry

i s , %f mm\n”,d)
42 printf(” the d i a o f b o l t u s i n g max sh ea r s t r e s s

thewory i s , %f mm\n”,d1)
43 printf(” the d i a o f b o l t u s i n g max p r i n s t r a i n theo ry

i s ,%f mm\n”,d2)
44 printf(” the d i a o f b o l t u s i n g max s t r a i n ene rgy

theo ry i s , %f mm\n”,d3)
45 printf(” the d i a o f b o l t u s i n g d i s t o r t i o n ene rgy i s , %f

mm\n”,d4)

Scilab code Exa 5.15 Machine design

1 // detrmin max p r i n c i p a s l s t r e s s and max sh ea r s t r e s s
at c e n t r e o f s h a f t b e a r i n g

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 1 8
6 W=15000 //N
7 d=80 //mm
8 y=140 //mm
9 x=120 //mm

10 pi=3.14
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11 M=W*x//N−mm
12 T=W*y//N−mm
13 Z=(pi/32)*d^3 //mmˆ3
14 f1=M/Z//N/mmˆ2// s t r e s s due to bending
15 f2=16*T/(pi*d^3) //N/mmˆ2// s t r e s s due t o r s i o n
16 Fm=(f1/2) +(0.5* sqrt(f1^2+4*f2^2))//Max s t r e s s
17 Fs =0.5*( sqrt(f1 ^2+4*f2^2))//max sh ea r s t r e s s
18 printf(” the max p r i n s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2”,Fs)

Scilab code Exa 5.18 Machine design

Scilab code Exa 5.171 // f i n d max va lu e o f t o rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 M=2000*10^6 //N−mm
7 fs=200 //N/mmˆ2
8 // l e t T be to rque
9 pi=3.14

10 Z=(pi/32)*d^3 //mmˆ3
11 // acc to max p r i n c i p a l s t r e s s th eo ry
12 f1=M/Z//N/mmˆ2// bending s t r e s s
13 // t =16∗T/( p i ∗d ˆ3) // sh ea r s t r e s s due to t o rque /
14 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
15 // f t 2 =( f t 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
16 //Tmax=0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2)
17 // f t 1=f s
18 // 81.5+ s q r t (6642 .5+(1 .65∗10ˆ −9∗Tˆ2) ) =200
19 // 6642.5+(1.65∗10ˆ−9∗Tˆ2) =14042
20 //Tˆ2=(14042−6642.5) /(1 .65∗10ˆ −9)
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21 T=sqrt ((14042 -6642.5) /(1.65*10^ -9))//N−mm
22 // acc to max sh ea r s t r e s s th eo ry
23 //Ty=f s /2//max sh ea r s t r e s s =0.5∗ y i e l d s t r e s s
24 Ty=100 //N/mmˆ2
25 // s q r t (6642 .5+(1 .65∗10ˆ −9∗T1ˆ2) ) =100
26 //T1ˆ2=(10000−6642.5) /(1 .65∗10ˆ −9)
27 T1=sqrt (2035*10^9) //N−mm
28 // acc to max d i s t o r t i o n ene rgy theo ry
29 // f t 1 ˆ2+ f t 2 ˆ2− f t 1 ∗ f t 2=f s ˆ2
30 // [ 81 . 5+ s q r t (6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2+[81 .5− s q r t

(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2− [81 .5+ s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ] ˆ2∗ [ 8 1 . 5 − s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2=200ˆ2

31 // 81.5ˆ2+3∗6642.5+3∗1.65∗10ˆ−9∗T1ˆ2=200ˆ2
32 //T1ˆ2=(40000−26570) /(4 .95∗10ˆ −9)
33 T1=sqrt ((40000 -26570) /(4.95*10^ -9))//N−mm
34 printf(” the t o rque a c t i n g acc to max sh ea r th eo ry i s

, %f N−mm\n”,T)
35 printf(” the t o rque a c t i n g acc to max d i s t o r t i o n

theoy r i s , %f N−mm”,T1)

Machine design

1 // f i n d d i a u s i n g two d i f f r n t t h e o r i e s
2 clc

3 // s o l t i o n
4 // g i v en
5 fs=700 //N/mmˆ2
6 M=10*10^6 //N−mm
7 T=30*10^6 //N−mm
8 Fs=2 // f a c t o r o f s a f e t y
9 E=210*10^3 //N/mmˆ2

10 m=4

11 pi=3.14

12 // l e t d be d i a o f s h a f t i n mm
13 //Z=( p i /32) ∗dˆ3//mmˆ3
14 // f 1=M/Z=101.8∗10ˆ6/dˆ3//N/mmˆ2
15 // t =16∗T/( p i ∗d ˆ3) =152.8∗10ˆ6/dˆ3//N/mmˆ2
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16 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) )
17 // f t 1 =211.9∗10ˆ6/dˆ3//N/mmˆ2/max p r i n s t r e s s
18 // f t 2 =( f 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) ) //min p r i n

s t r e s s
19 // f t 2 =−110.1∗10ˆ6/dˆ3//N/mmˆ2
20 // acc to max sh ea r s t r e s s th eo ry
21 //Tmax=( f t 1− f t 2 ) /2=161∗10ˆ6/dˆ3//max sh ea r s t r e s s

th eo ry
22 //Tmax=f s /(2∗ Fs )
23 // 161∗10ˆ6/dˆ3=700/(2∗2)
24 d=(161*10^6/175) ^(1/3) //mm
25 // acc to max s t r a i n ene rgy theo ry
26 // 1/(2∗E) ∗ [ f t 1 ˆ2+ f t 2 ˆ2−(2∗ f t 1 ∗ f t 2 /m) ]=1/(2∗E) ∗ [ f s /Fs

] ˆ 2
27 // f t 1 ˆ2 + f t 2 ˆ2− (2∗ f t 1 ∗ f t 2 /m) =[ f s /Fs ] ˆ 2
28 // [ 2 1 1 . 9 ∗ 1 0 ˆ 6 / d2 ˆ3 ] ˆ 2 + [ −110 .1∗10ˆ6/ d2 ˆ3 ] ˆ 2 +

[ 2 ∗ 2 1 1 . 9∗ 1 0 ˆ 6∗ 1 1 0 . 1∗ 1 0 ˆ 6 ∗ 0 . 2 5 / d2 ˆ6 ]= [ 7 0 0 /2 ] ˆ 2
29 // 68689∗10ˆ12/ d2 ˆ6=122500
30 d2 =(68689*10^12/122500) ^(1/6) //mm
31 printf(” the d i a o f s h a f t u s i n g max sh ea r s t r e s s

th eo ry i s , %f mm\n”,d)
32 printf(” the d i a o f s h a f t u s i n g max s t r a i n ene rgy

theo ry i s , %f mm”,d2)

Scilab code Exa 5.19 Scilab code Exa 5.19 Machine design Machine de-
sign

1 // f i n d d i a o f b o l t u s i n g a l l t h e o r i e s
2 clc

3 // s o l u t i o n
4 // g i v en
5 Pt1 =10000 //N
6 Ps=5000 //N
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7 fs=100 //N/mmˆ2
8 m=10/3

9 pi=3.14

10 // l e t d be d iamete r o f b o l t i n mm
11 //A=( p i /4) ∗dˆ2=0.7854∗dˆ2//mmˆ2
12 // f 1=Pt1/A=12.73/dˆ2//kN/mmˆ2
13 // t=Ps/A=6.365/dˆ2//kN/mmˆ2
14 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / acc to max

p r i n c i p a l s t r e s s th eo ry
15 // f s =15.365/dˆ2//kN/mmˆ2
16 d=sqrt (15365/ fs)//mm
17 // u s i n g max sh ea r s t r e s th eo ry
18 Tm=fs/2 //N/mmˆ2
19 //Tm=0.5∗ [ f 1 ˆ2+ 4∗ t ˆ 2 ]
20 //Tm=9000/d1 ˆ2//N/mmˆ2
21 d1=sqrt (9000*2/ fs)//mm
22 // u s i n g max p r i n c i p a l s t r a i n theo ry
23 //we know
24 // f s =[( f 1 ˆ2) +(0 .5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / /
25 // f s =15365/d2 ˆ2//N/mmˆ2//max p r i c i p l a s t r e s s
26 // f s 2 =[( f 1 ˆ2) −(0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2) ) ] / / min

p r i n c i p a l s t r e s s
27 // f s 2 =−2635/d2 ˆ2//N/mmˆ2
28 // f s /E−( f s 2 /(m∗E) )=f s /E
29 // 15365/ d2 ˆ2+2635/(3 .33∗ d2 ˆ2) =100
30 d2=sqrt (16156/100) //mm
31 // u s i n g max s t r a i n ene rgy theo ry
32 // f s ˆ2+ f s ˆ2−2∗ f s ∗ f s 2 /m=f s ˆ2
33 // [ 1 5365/ d3 ˆ2]ˆ2+[−2635/ d3 ˆ2 ]ˆ2+(2∗15365∗2635/ d3

ˆ 4 / 3 . 3 3 ) =100ˆ2
34 // [ 2 3600/ d3 ˆ4 ]+ [694/ d3 ˆ4 ]+ [2430/ d3 ˆ4]=1
35 d3 =[26724]^(1/4) //mm
36 // u s i n g max d i s t o r t i o n ene rgy theo ry
37 // ( f s ˆ2)+( f s 2 ) ˆ2−(2∗ f s ∗ f s 2 )=f s ˆ2
38 // [ 1 5365/ d4 ˆ2 ]ˆ2+[2635/ d4 ˆ2 ]ˆ2+(2∗15365∗2635/ d4 ˆ4)

=100ˆ2
39 // 32391/ d4ˆ4=1
40 d4 =(32391) ^(1/4) //mm
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41 printf(” the d i a og b o l t u s i n g max p r i n s t r e s s th eo ry
i s , %f mm\n”,d)

42 printf(” the d i a o f b o l t u s i n g max sh ea r s t r e s s
thewory i s , %f mm\n”,d1)

43 printf(” the d i a o f b o l t u s i n g max p r i n s t r a i n theo ry
i s ,%f mm\n”,d2)

44 printf(” the d i a o f b o l t u s i n g max s t r a i n ene rgy
theo ry i s , %f mm\n”,d3)

45 printf(” the d i a o f b o l t u s i n g d i s t o r t i o n ene rgy i s , %f
mm\n”,d4)

1 // f i n d max and min i n t e n s t i e s o f s t r e s s i n the
s e c t i o n

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 1
6 b=150 //mm
7 d=120 //mm
8 P=180*10^3 //N
9 e=10 //mm

10 A=b*d//mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 //Z=Iyy /y
13 Z=d*b^2/6 //mmˆ3
14 M=P*e//N−mm
15 fb=M/Z// bending s t r e s s //N/mmˆ2
16 Fm=fo+fb //max s t r e s s
17 Fmi=fo -fb //min s t r e s s
18 printf(” the max s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the min s t r e s s i s , %f N/mmˆ2”,Fmi)

Scilab code Exa 5.18 Machine design

1 // f i n d max va lu e o f t o rque
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2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 M=2000*10^6 //N−mm
7 fs=200 //N/mmˆ2
8 // l e t T be to rque
9 pi=3.14

10 Z=(pi/32)*d^3 //mmˆ3
11 // acc to max p r i n c i p a l s t r e s s th eo ry
12 f1=M/Z//N/mmˆ2// bending s t r e s s
13 // t =16∗T/( p i ∗d ˆ3) // sh ea r s t r e s s due to t o rque /
14 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
15 // f t 2 =( f t 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
16 //Tmax=0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2)
17 // f t 1=f s
18 // 81.5+ s q r t (6642 .5+(1 .65∗10ˆ −9∗Tˆ2) ) =200
19 // 6642.5+(1.65∗10ˆ−9∗Tˆ2) =14042
20 //Tˆ2=(14042−6642.5) /(1 .65∗10ˆ −9)
21 T=sqrt ((14042 -6642.5) /(1.65*10^ -9))//N−mm
22 // acc to max sh ea r s t r e s s th eo ry
23 //Ty=f s /2//max sh ea r s t r e s s =0.5∗ y i e l d s t r e s s
24 Ty=100 //N/mmˆ2
25 // s q r t (6642 .5+(1 .65∗10ˆ −9∗T1ˆ2) ) =100
26 //T1ˆ2=(10000−6642.5) /(1 .65∗10ˆ −9)
27 T1=sqrt (2035*10^9) //N−mm
28 // acc to max d i s t o r t i o n ene rgy theo ry
29 // f t 1 ˆ2+ f t 2 ˆ2− f t 1 ∗ f t 2=f s ˆ2
30 // [ 81 . 5+ s q r t (6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2+[81 .5− s q r t

(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2− [81 .5+ s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ] ˆ2∗ [ 8 1 . 5 − s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2=200ˆ2

31 // 81.5ˆ2+3∗6642.5+3∗1.65∗10ˆ−9∗T1ˆ2=200ˆ2
32 //T1ˆ2=(40000−26570) /(4 .95∗10ˆ −9)
33 T1=sqrt ((40000 -26570) /(4.95*10^ -9))//N−mm
34 printf(” the t o rque a c t i n g acc to max sh ea r th eo ry i s

, %f N−mm\n”,T)
35 printf(” the t o rque a c t i n g acc to max d i s t o r t i o n
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th eoy r i s , %f N−mm”,T1)

Scilab code Exa 5.17 Scilab code Exa 5.17 Machine design Machine de-
sign

Scilab code Exa 5.19
1 // f i n d s t r e s s e s at the s i d e s o f the column

2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 d=200 //mm
7 P=20000 //N
8 e=500 //mm
9 pi=3.14

10 A=(pi/4)*[D^2-d^2] //mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 Z=(pi/64)*[D^4-d^4]*(1/125) //mmˆ3
13 M=P*e//N−mm
14 fb=M/Z//N/mmˆ2
15 Fm=fb+fo //N/mmˆ2//max compr s s i v e s t r e s s
16 Fmi=fb -fo //max t e n s i l e s t r e s s //N/mmˆ2
17 printf(” the max compr s s i v e s t r e s s i s ,%f N/mmˆ2\n”,

Fm)

18 printf(” the max t e n s i l e s t r e s s i s ,%f N/mmˆ2”,Fmi)

1 // f i n d d i a u s i n g two d i f f r n t t h e o r i e s
2 clc

3 // s o l t i o n
4 // g i v en
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5 fs=700 //N/mmˆ2
6 M=10*10^6 //N−mm
7 T=30*10^6 //N−mm
8 Fs=2 // f a c t o r o f s a f e t y
9 E=210*10^3 //N/mmˆ2

10 m=4

11 pi=3.14

12 // l e t d be d i a o f s h a f t i n mm
13 //Z=( p i /32) ∗dˆ3//mmˆ3
14 // f 1=M/Z=101.8∗10ˆ6/dˆ3//N/mmˆ2
15 // t =16∗T/( p i ∗d ˆ3) =152.8∗10ˆ6/dˆ3//N/mmˆ2
16 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) )
17 // f t 1 =211.9∗10ˆ6/dˆ3//N/mmˆ2/max p r i n s t r e s s
18 // f t 2 =( f 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2) +(4∗ t ˆ2) ) ) //min p r i n

s t r e s s
19 // f t 2 =−110.1∗10ˆ6/dˆ3//N/mmˆ2
20 // acc to max sh ea r s t r e s s th eo ry
21 //Tmax=( f t 1− f t 2 ) /2=161∗10ˆ6/dˆ3//max sh ea r s t r e s s

th eo ry
22 //Tmax=f s /(2∗ Fs )
23 // 161∗10ˆ6/dˆ3=700/(2∗2)
24 d=(161*10^6/175) ^(1/3) //mm
25 // acc to max s t r a i n ene rgy theo ry
26 // 1/(2∗E) ∗ [ f t 1 ˆ2+ f t 2 ˆ2−(2∗ f t 1 ∗ f t 2 /m) ]=1/(2∗E) ∗ [ f s /Fs

] ˆ 2
27 // f t 1 ˆ2 + f t 2 ˆ2− (2∗ f t 1 ∗ f t 2 /m) =[ f s /Fs ] ˆ 2
28 // [ 2 1 1 . 9 ∗ 1 0 ˆ 6 / d2 ˆ3 ] ˆ 2 + [ −110 .1∗10ˆ6/ d2 ˆ3 ] ˆ 2 +

[ 2 ∗ 2 1 1 . 9∗ 1 0 ˆ 6∗ 1 1 0 . 1∗ 1 0 ˆ 6 ∗ 0 . 2 5 / d2 ˆ6 ]= [ 7 0 0 /2 ] ˆ 2
29 // 68689∗10ˆ12/ d2 ˆ6=122500
30 d2 =(68689*10^12/122500) ^(1/6) //mm
31 printf(” the d i a o f s h a f t u s i n g max sh ea r s t r e s s

th eo ry i s , %f mm\n”,d)
32 printf(” the d i a o f s h a f t u s i n g max s t r a i n ene rgy

theo ry i s , %f mm”,d2)

Machine design

1 // f i n d max and min i n t e n s t i e s o f s t r e s s i n the
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s e c t i o n
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 1
6 b=150 //mm
7 d=120 //mm
8 P=180*10^3 //N
9 e=10 //mm

10 A=b*d//mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 //Z=Iyy /y
13 Z=d*b^2/6 //mmˆ3
14 M=P*e//N−mm
15 fb=M/Z// bending s t r e s s //N/mmˆ2
16 Fm=fo+fb //max s t r e s s
17 Fmi=fo -fb //min s t r e s s
18 printf(” the max s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the min s t r e s s i s , %f N/mmˆ2”,Fmi)

Scilab code Exa 5.18 Scilab code Exa 5.18 Machine design Machine
design

1 // f i n d s t r e s s e s deve l oped at each c o r n e r o f the p i e r
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 3
6 b=4 //m
7 d=3 //m
8 A=b*d//mˆ2
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9 P=30 //kN
10 ex=0.5 //m
11 ey=1 //m
12 Ixx=b*d^3/12 //mˆ4
13 Iyy=d*b^3/12 //mˆ4
14 x=3/2 //m
15 y=4/2 //m
16 // at A
17 fa=(P/A)+(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
18 // at B
19 fb=(P/A) +(P*ex*x/(Ixx)) -(P*ey*y/(Iyy))//kN/mˆ2
20 // at C
21 fc=(P/A) -(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
22 // at D
23 fd=(P/A) -(P*ex*x/(Ixx))-(P*ey*y/(Iyy))//kN/mˆ2
24 printf(” the s t r e s s at A i s , %f N/mˆ2\n”,fa)
25 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fb)
26 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fc)
27 printf(” the s t r e s s at D i s ,%f N/mˆ2”,fd)

Scilab code Exa 5.201 // f i n d max va lu e o f t o rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 M=2000*10^6 //N−mm
7 fs=200 //N/mmˆ2
8 // l e t T be to rque
9 pi=3.14

10 Z=(pi/32)*d^3 //mmˆ3
11 // acc to max p r i n c i p a l s t r e s s th eo ry
12 f1=M/Z//N/mmˆ2// bending s t r e s s
13 // t =16∗T/( p i ∗d ˆ3) // sh ea r s t r e s s due to t o rque /
14 // f t 1 =( f 1 /2) +(0 .5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
15 // f t 2 =( f t 1 /2) −(0.5∗ s q r t ( ( f 1 ˆ2)+4∗ t ˆ2) //N/mmˆ2
16 //Tmax=0.5∗ s q r t ( f 1 ˆ2 + 4∗ t ˆ2)
17 // f t 1=f s
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18 // 81.5+ s q r t (6642 .5+(1 .65∗10ˆ −9∗Tˆ2) ) =200
19 // 6642.5+(1.65∗10ˆ−9∗Tˆ2) =14042
20 //Tˆ2=(14042−6642.5) /(1 .65∗10ˆ −9)
21 T=sqrt ((14042 -6642.5) /(1.65*10^ -9))//N−mm
22 // acc to max sh ea r s t r e s s th eo ry
23 //Ty=f s /2//max sh ea r s t r e s s =0.5∗ y i e l d s t r e s s
24 Ty=100 //N/mmˆ2
25 // s q r t (6642 .5+(1 .65∗10ˆ −9∗T1ˆ2) ) =100
26 //T1ˆ2=(10000−6642.5) /(1 .65∗10ˆ −9)
27 T1=sqrt (2035*10^9) //N−mm
28 // acc to max d i s t o r t i o n ene rgy theo ry
29 // f t 1 ˆ2+ f t 2 ˆ2− f t 1 ∗ f t 2=f s ˆ2
30 // [ 81 . 5+ s q r t (6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2+[81 .5− s q r t

(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2− [81 .5+ s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ] ˆ2∗ [ 8 1 . 5 − s q r t
(6642 .5+1.65∗10ˆ−9∗T1ˆ2) ]ˆ2=200ˆ2

31 // 81.5ˆ2+3∗6642.5+3∗1.65∗10ˆ−9∗T1ˆ2=200ˆ2
32 //T1ˆ2=(40000−26570) /(4 .95∗10ˆ −9)
33 T1=sqrt ((40000 -26570) /(4.95*10^ -9))//N−mm
34 printf(” the t o rque a c t i n g acc to max sh ea r th eo ry i s

, %f N−mm\n”,T)
35 printf(” the t o rque a c t i n g acc to max d i s t o r t i o n

theoy r i s , %f N−mm”,T1)

Machine design

1 // f i n d s t r e s s e s at the s i d e s o f the column
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 d=200 //mm
7 P=20000 //N
8 e=500 //mm
9 pi=3.14

10 A=(pi/4)*[D^2-d^2] //mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 Z=(pi/64)*[D^4-d^4]*(1/125) //mmˆ3
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13 M=P*e//N−mm
14 fb=M/Z//N/mmˆ2
15 Fm=fb+fo //N/mmˆ2//max compr s s i v e s t r e s s
16 Fmi=fb -fo //max t e n s i l e s t r e s s //N/mmˆ2
17 printf(” the max compr s s i v e s t r e s s i s ,%f N/mmˆ2\n”,

Fm)

18 printf(” the max t e n s i l e s t r e s s i s ,%f N/mmˆ2”,Fmi)

Scilab code Exa 5.21 Scilab code Exa 5.22 Machine design Machine
design

Scilab code Exa 5.191 // f i n d s t r e s s e s deve l oped at each
c o r n e r o f the p i e r

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 3
6 b=4 //m
7 d=3 //m
8 A=b*d//mˆ2
9 P=30 //kN

10 ex=0.5 //m
11 ey=1 //m
12 Ixx=b*d^3/12 //mˆ4
13 Iyy=d*b^3/12 //mˆ4
14 x=3/2 //m
15 y=4/2 //m
16 // at A
17 fa=(P/A)+(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
18 // at B

122



19 fb=(P/A) +(P*ex*x/(Ixx)) -(P*ey*y/(Iyy))//kN/mˆ2
20 // at C
21 fc=(P/A) -(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
22 // at D
23 fd=(P/A) -(P*ex*x/(Ixx))-(P*ey*y/(Iyy))//kN/mˆ2
24 printf(” the s t r e s s at A i s , %f N/mˆ2\n”,fa)
25 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fb)
26 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fc)
27 printf(” the s t r e s s at D i s ,%f N/mˆ2”,fd)

1 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l

be s u b j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
s t r e s s

15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)
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Machine design

1 // f i n d max and min i n t e n s t i e s o f s t r e s s i n the
s e c t i o n

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 1
6 b=150 //mm
7 d=120 //mm
8 P=180*10^3 //N
9 e=10 //mm

10 A=b*d//mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 //Z=Iyy /y
13 Z=d*b^2/6 //mmˆ3
14 M=P*e//N−mm
15 fb=M/Z// bending s t r e s s //N/mmˆ2
16 Fm=fo+fb //max s t r e s s
17 Fmi=fo -fb //min s t r e s s
18 printf(” the max s t r e s s i s , %f N/mmˆ2\n”,Fm)
19 printf(” the min s t r e s s i s , %f N/mmˆ2”,Fmi)

Scilab code Exa 5.24 Scilab code Exa 5.24 Machine design Machine
design

1 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
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6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l

be s u b j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
s t r e s s

15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)

Scilab code Exa 5.201 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l
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be s ub j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
s t r e s s

15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)

Machine design

1 // f i n d s t r e s s e s at the s i d e s o f the column
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 d=200 //mm
7 P=20000 //N
8 e=500 //mm
9 pi=3.14

10 A=(pi/4)*[D^2-d^2] //mmˆ2
11 fo=P/A//N/mmˆ2// d i r e c t c ompr e s s i v e s t r e s s
12 Z=(pi/64)*[D^4-d^4]*(1/125) //mmˆ3
13 M=P*e//N−mm
14 fb=M/Z//N/mmˆ2
15 Fm=fb+fo //N/mmˆ2//max compr s s i v e s t r e s s
16 Fmi=fb -fo //max t e n s i l e s t r e s s //N/mmˆ2
17 printf(” the max compr s s i v e s t r e s s i s ,%f N/mmˆ2\n”,

Fm)

18 printf(” the max t e n s i l e s t r e s s i s ,%f N/mmˆ2”,Fmi)
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Scilab code Exa 5.25 Scilab code Exa 5.25 Machine design Machine de-
sign

1 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l

be s u b j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
s t r e s s

15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)

1 // f i n d x−s e c t i o n a l d imens i on s o f the b r a ck e t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 8
6 P=6000 //N
7 q=45 // deg
8 f=60 //N/mmˆ2
9 // l e t t be t h i c k n e s s and b=2∗ t // g ev i n

10 //A=b∗ t //mmˆ2
11 //A=2t ˆ2//mmˆ2
12 //Z=t ∗bˆ2/12
13 //Z=4∗ t ˆ3/6//mmˆ3
14 Ph =6000* cos (45) //N// h o r i z o n t a l component o f P
15 Mh=Ph*75 //N−mm
16 // fh=Mh/Z
17 // fh =477225/ t ˆ3//N/mmˆ2
18 Pv =6000* sin (45) //N
19 Mv=Pv*130 //N−mm
20 // f ov=Pv/A// d i r c t s t r e s s due v e r t i c a l component
21 // f ov =2121/ t ˆ2//N/mmˆ2
22 // fbv=Mv/Z//max bednding s t r e s s
23 // fbv =827190/ t ˆ3//N/mmˆ2
24 // f =477225/ t ˆ3+2121/ t ˆ2+827190/ t ˆ3
25 // 60=1304415/ t ˆ3 + 2121/ t ˆ2
26 // u s i n g h i t and t r i a l , we ge t t =28.4 mm
27 t=28.4 //mm
28 b=2*t

29 printf(” the va lu e o f t h i c k n e s s i s ,%f mm\n ”,t)
30 printf(” the va lu e o f t h i c k n e s s i s ,%f mm”,b)

Scilab code Exa 5.21 Machine design

1 // f i n d s t r e s s e s deve l oped at each c o r n e r o f the p i e r
2 clc

3 // s o l u t i o n
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4 // g i v en
5 // r e f e r f i g 5 . 2 3
6 b=4 //m
7 d=3 //m
8 A=b*d//mˆ2
9 P=30 //kN

10 ex=0.5 //m
11 ey=1 //m
12 Ixx=b*d^3/12 //mˆ4
13 Iyy=d*b^3/12 //mˆ4
14 x=3/2 //m
15 y=4/2 //m
16 // at A
17 fa=(P/A)+(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
18 // at B
19 fb=(P/A) +(P*ex*x/(Ixx)) -(P*ey*y/(Iyy))//kN/mˆ2
20 // at C
21 fc=(P/A) -(P*ex*x/(Ixx))+(P*ey*y/(Iyy))//kN/mˆ2
22 // at D
23 fd=(P/A) -(P*ex*x/(Ixx))-(P*ey*y/(Iyy))//kN/mˆ2
24 printf(” the s t r e s s at A i s , %f N/mˆ2\n”,fa)
25 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fb)
26 printf(” the s t r e s s at B i s , %f N/mˆ2\n”,fc)
27 printf(” the s t r e s s at D i s ,%f N/mˆ2”,fd)

Scilab code Exa 5.26 Scilab code Exa 5.26 Machine design

1 // f i n d x−s e c t i o n a l d imens i on s o f the b r a ck e t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 8
6 P=6000 //N
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7 q=45 // deg
8 f=60 //N/mmˆ2
9 // l e t t be t h i c k n e s s and b=2∗ t // g ev i n

10 //A=b∗ t //mmˆ2
11 //A=2t ˆ2//mmˆ2
12 //Z=t ∗bˆ2/12
13 //Z=4∗ t ˆ3/6//mmˆ3
14 Ph =6000* cos (45) //N// h o r i z o n t a l component o f P
15 Mh=Ph*75 //N−mm
16 // fh=Mh/Z
17 // fh =477225/ t ˆ3//N/mmˆ2
18 Pv =6000* sin (45) //N
19 Mv=Pv*130 //N−mm
20 // f ov=Pv/A// d i r c t s t r e s s due v e r t i c a l component
21 // f ov =2121/ t ˆ2//N/mmˆ2
22 // fbv=Mv/Z//max bednding s t r e s s
23 // fbv =827190/ t ˆ3//N/mmˆ2
24 // f =477225/ t ˆ3+2121/ t ˆ2+827190/ t ˆ3
25 // 60=1304415/ t ˆ3 + 2121/ t ˆ2
26 // u s i n g h i t and t r i a l , we ge t t =28.4 mm
27 t=28.4 //mm
28 b=2*t

29 printf(” the va lu e o f t h i c k n e s s i s ,%f mm\n ”,t)
30 printf(” the va lu e o f t h i c k n e s s i s ,%f mm”,b)

Machine design

1 // f i n d max s t r e s s i n t e n s i t y and sh ea r s t r e s s at
j o i n t

2 clc

3 // g i v en
4 // s o l u t i o n
5 // r e f e r f i g u r e 5 . 3 3
6 H=500 //mm
7 B=200 //mm
8 h=450 //mm
9 b=15 //mm

10 F=400000 //N
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11 I=645*10^6 //mmˆ4
12 Tmax=(F/(I*b))*[(B/8)*(H^2-h^2)+(b*h^2/8)]//N/mmˆ2//

max i n t e n s i t y o f s h e a r s t r e s s
13 Fj=F/(8*I)*(H^2-h^2) // s t r e s s at j o i n t
14 FJ=F/(8*I)*(H^2-h^2)*(B/b)// s t r e s s at u j n c t i o n
15 printf(” the s t r e s s at j o i n t f i s , %f N/mmˆ2\n”,Fj)
16 printf(” the s t r e s s at j u n c t i o n i s ,%f N/mmˆ2\n”,FJ)
17 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2 ”,Tmax)
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Chapter 10

Ch6

Scilab code Exa 5.22 Machine design

1 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l

be s u b j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
s t r e s s

15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
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18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)

Scilab code Exa 5.26 Machine design

Scilab code Exa 6.11 // f i n d max s t r e s s i n t e n s i t y and
sh ea r s t r e s s at j o i n t

2 clc

3 // g i v en
4 // s o l u t i o n
5 // r e f e r f i g u r e 5 . 3 3
6 H=500 //mm
7 B=200 //mm
8 h=450 //mm
9 b=15 //mm

10 F=400000 //N
11 I=645*10^6 //mmˆ4
12 Tmax=(F/(I*b))*[(B/8)*(H^2-h^2)+(b*h^2/8)]//N/mmˆ2//

max i n t e n s i t y o f s h e a r s t r e s s
13 Fj=F/(8*I)*(H^2-h^2) // s t r e s s at j o i n t
14 FJ=F/(8*I)*(H^2-h^2)*(B/b)// s t r e s s at u j n c t i o n
15 printf(” the s t r e s s at j o i n t f i s , %f N/mmˆ2\n”,Fj)
16 printf(” the s t r e s s at j u n c t i o n i s ,%f N/mmˆ2\n”,FJ)
17 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2 ”,Tmax)

Machine design

1 // to f i n d the maximum s t r e s s induced
2 b=60 // b=60mm
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3 t=10 // t=10mm
4 d=12 //d=12mm
5 A=(b-d)*t

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A

9 disp(Ns,”Nominal S t r e s s=”)
10 x=d/b// r a t i o o f d i amete r o f h o l e to p l a t e width
11 // f o r d/b=0.2 , Kt=2.5
12 Kt=2.5

13 Ms=Kt*Ns

14 disp(Ms,”Maximum s t r e s s=”)
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Chapter 11

Ch6

Scilab code Exa 6.1 Scilab code Exa 6.1 Machine design Machine de-
sign

Scilab code Exa 6.21 // f i n d b1 i n f i g 5 . 2 4
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=80000 //N
6 ft=70 //N/mmˆ2// s t r e s s
7 //b=3∗ t
8 //A=b∗ t
9 //A=3t ∗ t

10 //P=f t ∗A
11 // t ˆ2=80000/210
12 t=sqrt (80000/210) //mm
13 b=3*t//mm
14 // //when the l i n k i s shown by dot t ed l i n e , i t w i l l

be s u b j e c t e d to d i r e c t s t r e s s as we ; ; as bend ing
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s t r e s s
15 //A1=b1∗ t
16 // f o=P/A
17 // f o=P/( b1∗ t )
18 // fb=M/Z//=P∗ e /( t ∗b1 ˆ2)
19 // f=f o+fb // t o t a l s t r e s s
20 // f=P/( t ∗b1 ) ∗ [ ( 6 ∗ e /b1 ) +1]
21 // 70=(80000/(20∗ b1 ) ) ∗ [ 4 ]
22 b1 =16*10^3/70 //mm
23 printf(” the t h i c k n e s s i s , %f mm\n”,t)
24 printf(” the width i s , %f mm\n”,b)
25 printf(” the new width i s , %f mm\n”,b1)

1 // to f i n d the maximum s t r e s s induced
2 b=60 // b=60mm
3 t=10 // t=10mm
4 d=12 //d=12mm
5 A=(b-d)*t

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A

9 disp(Ns,”Nominal S t r e s s=”)
10 x=d/b// r a t i o o f d i amete r o f h o l e to p l a t e width
11 // f o r d/b=0.2 , Kt=2.5
12 Kt=2.5

13 Ms=Kt*Ns

14 disp(Ms,”Maximum s t r e s s=”)

Machine design

1 // to f i n d the maximum s t r e s s induced
2 D=50 //D=50mm
3 d=25 //d=12mm
4 r=5

5 A=(%pi*d^2)/4

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A
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9 disp(Ns,”Nominal S t r e s s=”)
10 x=D/d// r a t i o o f maximum diamete r to minimum diamete r
11 y=r/d// r a t i o o f r a d i u s o f f i l l e t to minimum diamete r
12 Kt=1.64

13 Ms=Kt*Ns

14 disp(Ms,”Maximum s t r e s s=”)

Scilab code Exa 6.2 Scilab code Exa 6.2 Machine design Machine de-
sign

1 // f i n d x−s e c t i o n a l d imens i on s o f the b r a ck e t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 5 . 2 8
6 P=6000 //N
7 q=45 // deg
8 f=60 //N/mmˆ2
9 // l e t t be t h i c k n e s s and b=2∗ t // g ev i n

10 //A=b∗ t //mmˆ2
11 //A=2t ˆ2//mmˆ2
12 //Z=t ∗bˆ2/12
13 //Z=4∗ t ˆ3/6//mmˆ3
14 Ph =6000* cos (45) //N// h o r i z o n t a l component o f P
15 Mh=Ph*75 //N−mm
16 // fh=Mh/Z
17 // fh =477225/ t ˆ3//N/mmˆ2
18 Pv =6000* sin (45) //N
19 Mv=Pv*130 //N−mm
20 // f ov=Pv/A// d i r c t s t r e s s due v e r t i c a l component
21 // f ov =2121/ t ˆ2//N/mmˆ2
22 // fbv=Mv/Z//max bednding s t r e s s
23 // fbv =827190/ t ˆ3//N/mmˆ2
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24 // f =477225/ t ˆ3+2121/ t ˆ2+827190/ t ˆ3
25 // 60=1304415/ t ˆ3 + 2121/ t ˆ2
26 // u s i n g h i t and t r i a l , we ge t t =28.4 mm
27 t=28.4 //mm
28 b=2*t

29 printf(” the va lu e o f t h i c k n e s s i s ,%f mm\n ”,t)
30 printf(” the va lu e o f t h i c k n e s s i s ,%f mm”,b)

1 // to f i n d the maximum s t r e s s induced
2 D=50 //D=50mm
3 d=25 //d=12mm
4 r=5

5 A=(%pi*d^2)/4

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A

9 disp(Ns,”Nominal S t r e s s=”)
10 x=D/d// r a t i o o f maximum diamete r to minimum diamete r
11 y=r/d// r a t i o o f r a d i u s o f f i l l e t to minimum diamete r
12 Kt=1.64

13 Ms=Kt*Ns

14 disp(Ms,”Maximum s t r e s s=”)

Scilab code Exa 6.3 Machine design

1 // to de t e rmine va l u e o f minimum u l t ima t e s t r e n g t h
2 s=%s

3 sigma1 =300

4 sigma2 =-150

5 sigmay =0.55*s

6 sigmae =0.5*s

7 FS=2

8 sigmam =( sigma1+sigma2)/2

9 sigmav =(sigma1 -sigma2)/2

10 disp(sigmam ,”Mean s t r e s s=”)
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11 disp(sigmav ,” Va r i a b l e s t r e s s=”)
12 p=s^2 -900*s -22500

13 sigmau=roots(p)

14 sigmau1 =924.35

15 disp(sigmau1 ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
g e r b e r equa t i on=”)

16 0=( sigmam/s)+( sigmay/sigmae) -(1/FS)// Mod i f i ed
Goodman r e l a t i o n

17 sigmau =2*525

18 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Mod i f i ed Goodman Re l a t i o n i s=”)

19 0=( sigmam/sigmay)+( sigmav/sigmae) -(1/FS)// Sode rbe rg
equa t i on

20 sigmau =2*586.36

21 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Sode rbe rg equa t i on=”)

Scilab code Exa 6.4 Scilab code Exa 6.4 Machine design Machine de-
sign

1 // to de t e rmine va l u e o f minimum u l t ima t e s t r e n g t h
2 s=%s

3 sigma1 =300

4 sigma2 =-150

5 sigmay =0.55*s

6 sigmae =0.5*s

7 FS=2

8 sigmam =( sigma1+sigma2)/2

9 sigmav =(sigma1 -sigma2)/2

10 disp(sigmam ,”Mean s t r e s s=”)
11 disp(sigmav ,” Va r i a b l e s t r e s s=”)
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12 p=s^2 -900*s -22500

13 sigmau=roots(p)

14 sigmau1 =924.35

15 disp(sigmau1 ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
g e r b e r equa t i on=”)

16 0=( sigmam/s)+( sigmay/sigmae) -(1/FS)// Mod i f i ed
Goodman r e l a t i o n

17 sigmau =2*525

18 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Mod i f i ed Goodman Re l a t i o n i s=”)

19 0=( sigmam/sigmay)+( sigmav/sigmae) -(1/FS)// Sode rbe rg
equa t i on

20 sigmau =2*586.36

21 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Sode rbe rg equa t i on=”)

Scilab code Exa 5.261 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5

7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2

11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))

// a c c o r d i n g to goodman r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Machine design
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1 // f i n d max s t r e s s i n t e n s i t y and sh ea r s t r e s s at
j o i n t

2 clc

3 // g i v en
4 // s o l u t i o n
5 // r e f e r f i g u r e 5 . 3 3
6 H=500 //mm
7 B=200 //mm
8 h=450 //mm
9 b=15 //mm

10 F=400000 //N
11 I=645*10^6 //mmˆ4
12 Tmax=(F/(I*b))*[(B/8)*(H^2-h^2)+(b*h^2/8)]//N/mmˆ2//

max i n t e n s i t y o f s h e a r s t r e s s
13 Fj=F/(8*I)*(H^2-h^2) // s t r e s s at j o i n t
14 FJ=F/(8*I)*(H^2-h^2)*(B/b)// s t r e s s at u j n c t i o n
15 printf(” the s t r e s s at j o i n t f i s , %f N/mmˆ2\n”,Fj)
16 printf(” the s t r e s s at j u n c t i o n i s ,%f N/mmˆ2\n”,FJ)
17 printf(” the max sh ea r s t r e s s i s ,%f N/mmˆ2 ”,Tmax)
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Chapter 12

Ch6

Scilab code Exa 6.4 Scilab code Exa 6.4 Machine design Machine de-
sign

1 syms t

2 b=120

3 Wmax =250

4 Wmin =100

5 sigmay =300

6 sigmae =225

7 FS=1.5

8 A=b*t

9 Wm=(Wmax+Wmin)/2

10 sigmam =(Wm *10^3)/A

11 disp(sigmam ,”Mean s t r e s s=”)
12 Wv=(Wmax -Wmin)/2

13 sigmav =(Wv *10^3)/A

14 disp(sigmav ,” Va r i a b l e s t r e s s=”)
15 0=( sigmam/sigmay)-(sigmav/sigmae) -(1/FS)// a c c o r d i n g

to Soderberg ’ s r e l a t i o n
16 t=7.64* FS

17 disp(t,” t=”)
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1 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5

7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2

11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))

// a c c o r d i n g to goodman r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Scilab code Exa 6.1 Machine design

1 // to f i n d the maximum s t r e s s induced
2 b=60 // b=60mm
3 t=10 // t=10mm
4 d=12 //d=12mm
5 A=(b-d)*t

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A

9 disp(Ns,”Nominal S t r e s s=”)
10 x=d/b// r a t i o o f d i amete r o f h o l e to p l a t e width
11 // f o r d/b=0.2 , Kt=2.5
12 Kt=2.5

13 Ms=Kt*Ns
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14 disp(Ms,”Maximum s t r e s s=”)

Scilab code Exa 6.6 Scilab code Exa 6.6 Machine design Machine de-
sign

1 syms t

2 b=120

3 Wmax =250

4 Wmin =100

5 sigmay =300

6 sigmae =225

7 FS=1.5

8 A=b*t

9 Wm=(Wmax+Wmin)/2

10 sigmam =(Wm *10^3)/A

11 disp(sigmam ,”Mean s t r e s s=”)
12 Wv=(Wmax -Wmin)/2

13 sigmav =(Wv *10^3)/A

14 disp(sigmav ,” Va r i a b l e s t r e s s=”)
15 0=( sigmam/sigmay)-(sigmav/sigmae) -(1/FS)// a c c o r d i n g

to Soderberg ’ s r e l a t i o n
16 t=7.64* FS

17 disp(t,” t=”)

Scilab code Exa 6.21 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5
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7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2

11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))

// a c c o r d i n g to Soderberg ’ s r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Machine design

1 // to f i n d the maximum s t r e s s induced
2 D=50 //D=50mm
3 d=25 //d=12mm
4 r=5

5 A=(%pi*d^2)/4

6 disp(A,”Area=”)
7 W=12000 //W=12kN
8 Ns=W/A

9 disp(Ns,”Nominal S t r e s s=”)
10 x=D/d// r a t i o o f maximum diamete r to minimum diamete r
11 y=r/d// r a t i o o f r a d i u s o f f i l l e t to minimum diamete r
12 Kt=1.64

13 Ms=Kt*Ns

14 disp(Ms,”Maximum s t r e s s=”)

Scilab code Exa 6.3 Scilab code Exa 6.3 Machine design Machine de-
sign
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1 // to de t e rmine va l u e o f minimum u l t ima t e s t r e n g t h
2 s=%s

3 sigma1 =300

4 sigma2 =-150

5 sigmay =0.55*s

6 sigmae =0.5*s

7 FS=2

8 sigmam =( sigma1+sigma2)/2

9 sigmav =(sigma1 -sigma2)/2

10 disp(sigmam ,”Mean s t r e s s=”)
11 disp(sigmav ,” Va r i a b l e s t r e s s=”)
12 p=s^2 -900*s -22500

13 sigmau=roots(p)

14 sigmau1 =924.35

15 disp(sigmau1 ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
g e r b e r equa t i on=”)

16 0=( sigmam/s)+( sigmay/sigmae) -(1/FS)// Mod i f i ed
Goodman r e l a t i o n

17 sigmau =2*525

18 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Mod i f i ed Goodman Re l a t i o n i s=”)

19 0=( sigmam/sigmay)+( sigmav/sigmae) -(1/FS)// Sode rbe rg
equa t i on

20 sigmau =2*586.36

21 disp(sigmau ,”Minimum u l t ima t e s t r e n g t h a c c o r d i n g to
Sode rbe rg equa t i on=”)

1 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5

7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2
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11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))

// a c c o r d i n g to Soderberg ’ s r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Scilab code Exa 6.7 Machine design

1 syms d

2 Wmax =180

3 Wmin =-180

4 sigmau =1070

5 sigmay =910

6 sigmae =0.5* sigmau

7 Ka=0.7

8 Ksur =0.8

9 Ksz =0.85

10 Kf=1

11 A=(%pi/4)*d^2

12 Wm=(Wmax+Wmin)/2

13 sigmam =(Wm)/A

14 disp(sigmam ,”Mean s t r e s s=”)
15 Wv=(Wmax -Wmin)/2

16 sigmav =(Wv *10^3)/A

17 disp(sigmav ,” Va r i a b l e s t r e s s=”)
18 sigmaea=sigmae*Ka

19 disp(sigmaea ,”Endurance l i m i t i n r e v e r s e a x i a l
l o a d i n g=”)

20 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmaea*Ksur*Ksz)

-(1/FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
21 d=sqrt (1800)
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22 disp(d,”d=”)

Scilab code Exa 6.7 Scilab code Exa 6.7 Machine design

1 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5

7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2

11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))

// a c c o r d i n g to goodman r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Machine design

1 syms d

2 Wmax =180

3 Wmin =-180

4 sigmau =1070

5 sigmay =910

6 sigmae =0.5* sigmau

7 Ka=0.7

8 Ksur =0.8
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9 Ksz =0.85

10 Kf=1

11 A=(%pi/4)*d^2

12 Wm=(Wmax+Wmin)/2

13 sigmam =(Wm)/A

14 disp(sigmam ,”Mean s t r e s s=”)
15 Wv=(Wmax -Wmin)/2

16 sigmav =(Wv *10^3)/A

17 disp(sigmav ,” Va r i a b l e s t r e s s=”)
18 sigmaea=sigmae*Ka

19 disp(sigmaea ,”Endurance l i m i t i n r e v e r s e a x i a l
l o a d i n g=”)

20 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmaea*Ksur*Ksz)

-(1/FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
21 d=sqrt (1800)

22 disp(d,”d=”)

Scilab code Exa 6.8 Scilab code Exa 6.8 Machine design Machine de-
sign

1 Wmin =20*10^3

2 Wmax =50*10^3

3 l=500

4 FS=1.5

5 Kf=1

6 Ksz =0.85

7 Ksur =0.9

8 sigmau =650

9 sigmay =500

10 sigmae =350

11 Mmax=(Wmax*l)/4
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12 disp(Mmax ,”Maximum bending moment=”)
13 Mmin=(Wmin*l)/4

14 disp(Mmin ,”Minimum bending moment=”)
15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2

18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 sigmam=Mm/Z

22 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
23 d=59.3

24 disp(d,” Accord ing to s o d e r b e r g s formula , d=”)
25 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
26 d=62.1

27 disp(d,” Accord ing to Goodmans formula , d=”)
28 printf(”Taking l a r g e r o f the two va lue s , d=62.1mm”)

Scilab code Exa 6.51 Wmin =20*10^3

2 Wmax =50*10^3

3 l=500

4 FS=1.5

5 Kf=1

6 Ksz =0.85

7 Ksur =0.9

8 sigmau =650

9 sigmay =500

10 sigmae =350

11 Mmax=(Wmax*l)/4

12 disp(Mmax ,”Maximum bending moment=”)
13 Mmin=(Wmin*l)/4

14 disp(Mmin ,”Minimum bending moment=”)
15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2
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18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 sigmam=Mm/Z

22 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
23 d=59.3

24 disp(d,” Accord ing to s o d e r b e r g s formula , d=”)
25 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
26 d=62.1

27 disp(d,” Accord ing to Goodmans formula , d=”)
28 printf(”Taking l a r g e r o f the two va lue s , d=62.1mm”)

Machine design

1 syms t

2 b=120

3 Wmax =250

4 Wmin =100

5 sigmay =300

6 sigmae =225

7 FS=1.5

8 A=b*t

9 Wm=(Wmax+Wmin)/2

10 sigmam =(Wm *10^3)/A

11 disp(sigmam ,”Mean s t r e s s=”)
12 Wv=(Wmax -Wmin)/2

13 sigmav =(Wv *10^3)/A

14 disp(sigmav ,” Va r i a b l e s t r e s s=”)
15 0=( sigmam/sigmay)-(sigmav/sigmae) -(1/FS)// a c c o r d i n g

to Soderberg ’ s r e l a t i o n
16 t=7.64* FS

17 disp(t,” t=”)
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Scilab code Exa 6.9 Scilab code Exa 6.9 Machine design Machine de-
sign

1 d=50

2 sigmau =630

3 Tmax =2000

4 Tmin =-800

5 Tm=(Tmax+Tmin)/2

6 taum =(16*Tm)/(%pi*d^3)

7 disp(taum ,”Mean sh ea r s t r e s s=”)
8 Tv=(Tmax -Tmin)/2

9 tauv =(16*Tv)/(%pi*d^3)

10 taue =0.55*0.5* sigmau

11 disp(taue ,”Endurance l i m i t=”)
12 sigmay =510

13 Ksur =0.87

14 Ksz =0.85

15 Kf=1

16 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

17 0=( taum/tauy) -((tauv*Kf)/(taue*Ksur*Ksz) -(1/FS)//
a c c o r d i n g to Soderberg ’ s r e l a t i o n

18 FS =1/0.541

19 disp(FS,” Facto r o f s a f e t y=”)

1 d=50

2 sigmau =630

3 Tmax =2000

4 Tmin =-800

5 Tm=(Tmax+Tmin)/2

6 taum =(16*Tm)/(%pi*d^3)
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7 disp(taum ,”Mean sh ea r s t r e s s=”)
8 Tv=(Tmax -Tmin)/2

9 tauv =(16*Tv)/(%pi*d^3)

10 taue =0.55*0.5* sigmau

11 disp(taue ,”Endurance l i m i t=”)
12 sigmay =510

13 Ksur =0.87

14 Ksz =0.85

15 Kf=1

16 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

17 0=( taum/tauy) -((tauv*Kf)/(taue*Ksur*Ksz) -(1/FS)//
a c c o r d i n g to Soderberg ’ s r e l a t i o n

18 FS =1/0.541

19 disp(FS,” Facto r o f s a f e t y=”)

Scilab code Exa 6.6 Machine design

1 syms d

2 Wmax =500

3 Wmin =200

4 sigmau =900

5 sigmae =700

6 FSu =3.5

7 FSe=4

8 Kf=1.65

9 A=(%pi/4)*d^2

10 Wm=(Wmax+Wmin)/2

11 sigmam =(Wm *10^3)/A

12 disp(sigmam ,”Mean s t r e s s=”)
13 Wv=(Wmax -Wmin)/2

14 sigmav =(Wv *10^3)/A

15 disp(sigmav ,” Va r i a b l e s t r e s s=”)
16 0=1 -(( sigmam*Kf)/( sigmau/FSu))-(sigmav /( sigmae/FSe))
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// a c c o r d i n g to Soderberg ’ s r e l a t i o n
17 d=sqrt (3960)

18 disp(d,”d=”)

Scilab code Exa 6.7 Scilab code Exa 6.7 Machine design Machine de-
sign

Scilab code Exa 6.101 syms F

2 Wmin=-F

3 Wmax =3*F

4 d=13

5 FS=2

6 q=0.9

7 Kt=1.42

8 Ksz =0.85

9 Ksur =0.89

10 Kf =1.378

11 sigmau =550

12 sigmay =470

13 sigmae =275

14 Mmax=Wmax *125

15 disp(Mmax ,”Maximum bending moment=”)
16 Mmin=Wmin *125

17 disp(Mmin ,”Minimum bending moment=”)
18 Mm=(Mmax+Mmin)/2

19 disp(Mm,”Mean bending moment=”)
20 Mv=(Mmax -Mmin)/2

21 disp(Mv,” Va r i a b l e bending moment=”)
22 syms d

23 Z=(%pi /32)*d^3
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24 disp(Z,” S e c t i o n modulus=”)
25 sigmam=Mm/Z

26 disp(sigmam ,”Mean bending s t r e s s=”)
27 sigmav=Mv/Z

28 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
29 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
30 F=1/(2*0.00891)

31 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
32 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
33 F=1/(2*0.00873)

34 disp(F,” Accord ing to Goodman formula , F=”)

1 syms d

2 Wmax =180

3 Wmin =-180

4 sigmau =1070

5 sigmay =910

6 sigmae =0.5* sigmau

7 Ka=0.7

8 Ksur =0.8

9 Ksz =0.85

10 Kf=1

11 A=(%pi/4)*d^2

12 Wm=(Wmax+Wmin)/2

13 sigmam =(Wm)/A

14 disp(sigmam ,”Mean s t r e s s=”)
15 Wv=(Wmax -Wmin)/2

16 sigmav =(Wv *10^3)/A

17 disp(sigmav ,” Va r i a b l e s t r e s s=”)
18 sigmaea=sigmae*Ka

19 disp(sigmaea ,”Endurance l i m i t i n r e v e r s e a x i a l
l o a d i n g=”)

20 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmaea*Ksur*Ksz)

-(1/FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
21 d=sqrt (1800)
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22 disp(d,”d=”)

Machine design

1 syms F

2 Wmin=-F

3 Wmax =3*F

4 d=13

5 FS=2

6 q=0.9

7 Kt=1.42

8 Ksz =0.85

9 Ksur =0.89

10 Kf =1.378

11 sigmau =550

12 sigmay =470

13 sigmae =275

14 Mmax=Wmax *125

15 disp(Mmax ,”Maximum bending moment=”)
16 Mmin=Wmin *125

17 disp(Mmin ,”Minimum bending moment=”)
18 Mm=(Mmax+Mmin)/2

19 disp(Mm,”Mean bending moment=”)
20 Mv=(Mmax -Mmin)/2

21 disp(Mv,” Va r i a b l e bending moment=”)
22 syms d

23 Z=(%pi /32)*d^3

24 disp(Z,” S e c t i o n modulus=”)
25 sigmam=Mm/Z

26 disp(sigmam ,”Mean bending s t r e s s=”)
27 sigmav=Mv/Z

28 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
29 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
30 F=1/(2*0.00891)

31 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
32 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
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33 F=1/(2*0.00873)

34 disp(F,” Accord ing to Goodman formula , F=”)

Scilab code Exa 6.11 Scilab code Exa 6.11 Machine design Machine
design

Scilab code Exa 6.81 syms P

2 Wmin=P

3 Wmax =4*P

4 l=500

5 d=60

6 FS=1.3

7 Ksz =0.85

8 Ksur =0.9

9
10 sigmau =700

11 sigmay =500

12 sigmae =330

13 Mmax=(Wmax*l)/4

14 disp(Mmax ,”Maximum bending moment=”)
15 Mmin=(Wmin*l)/4

16 disp(Mmin ,”Minimum bending moment=”)
17 Mm=(Mmax+Mmin)/2

18 disp(Mm,”Mean bending moment=”)
19 Mv=(Mmax -Mmin)/2

20 disp(Mv,” Va r i a b l e bending moment=”)
21 syms d

22 Z=(%pi /32)*d^3

23 disp(Z,” S e c t i o n modulus=”)
24 sigmam=Mm/Z
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25 disp(sigmam ,”Mean bending s t r e s s=”)
26 sigmav=Mv/Z

27 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
28 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
29 P=11982

30 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
31 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
32 P=13785

33 disp(F,” Accord ing to Goodman formula , F=”)

1 syms P

2 Wmin=P

3 Wmax =4*P

4 l=500

5 d=60

6 FS=1.3

7 Ksz =0.85

8 Ksur =0.9

9
10 sigmau =700

11 sigmay =500

12 sigmae =330

13 Mmax=(Wmax*l)/4

14 disp(Mmax ,”Maximum bending moment=”)
15 Mmin=(Wmin*l)/4

16 disp(Mmin ,”Minimum bending moment=”)
17 Mm=(Mmax+Mmin)/2

18 disp(Mm,”Mean bending moment=”)
19 Mv=(Mmax -Mmin)/2

20 disp(Mv,” Va r i a b l e bending moment=”)
21 syms d

22 Z=(%pi /32)*d^3

23 disp(Z,” S e c t i o n modulus=”)
24 sigmam=Mm/Z

25 disp(sigmam ,”Mean bending s t r e s s=”)
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26 sigmav=Mv/Z

27 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
28 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
29 P=11982

30 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
31 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
32 P=13785

33 disp(F,” Accord ing to Goodman formula , F=”)

Machine design

1 Wmin =20*10^3

2 Wmax =50*10^3

3 l=500

4 FS=1.5

5 Kf=1

6 Ksz =0.85

7 Ksur =0.9

8 sigmau =650

9 sigmay =500

10 sigmae =350

11 Mmax=(Wmax*l)/4

12 disp(Mmax ,”Maximum bending moment=”)
13 Mmin=(Wmin*l)/4

14 disp(Mmin ,”Minimum bending moment=”)
15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2

18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 sigmam=Mm/Z

22 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
23 d=59.3

24 disp(d,” Accord ing to s o d e r b e r g s formula , d=”)
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25 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
26 d=62.1

27 disp(d,” Accord ing to Goodmans formula , d=”)
28 printf(”Taking l a r g e r o f the two va lue s , d=62.1mm”)

Scilab code Exa 6.9 Scilab code Exa 6.9 Machine design Machine de-
sign

1 l=200

2 Wamax =450

3 Wamin =-150

4 Wtmax =120

5 Wtmin=-80

6 FS=2

7 sigmay =330

8 sigmae =300

9 Ka=0.7

10 Kb=1

11 Ktb =1.44

12 Kta =1.64

13 Ksz =0.85

14 Ksur =0.90

15 q=0.90

16 // c o n s i d e r the r e v e r s e d a x i a l l o a d i n g
17 Wm=( Wamax+Wamin)/2

18 disp(Wm,” Average a x i a l l o ad=”)
19 Wv=(Wamax -Wamin)/2

20 disp(Wv,” Va r i a b l e a x i a l l o ad=”)
21 syms d

22 A=(%pi*d^2)/4
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23 sigmam=Wm/A

24 disp(sigmam ,” Average a x i a l s t r e s s=”)
25 sigmav=Wv/A

26 disp(sigmav ,” Va r i a b l e a x i a l s t r e s s=”)
27 Kfa =1.576

28 sigmaea=sigmae*Ka

29 disp(sigmaea ,”Endurance l i m i t s t r e s s f o r r e v e r s e d
a x i a l l o a d i n g=”)

30 sigmanea=sigmam +( sigmav*sigmay*Kfa)/( sigmaea*Ksur*

Ksz)

31 Wm=( Wtmax+Wtmin)/2

32 disp(Wm,”Mean bending l oad=”)
33 Wv=(Wtmax -Wtmin)/2

34 disp(Wv,” Va r i a b l e bending l oad=”)
35 Mm=Wm*(l-50)

36 disp(Mm,”Mean bending moment at po i n t A=”)
37 Mv=Wv*(l-50)

38 disp(Mv,” Va r i a b l e bending moment at po i n t A=”)
39 Z=(%pi*d^3) /32

40 disp(Z,” s e c t i o n modulus=”)
41 sigmam=Mm/Z

42 disp(sigmam ,”Mean bending s t r e s s=”)
43 sigmav=Mv/Z

44 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
45 Kfb =1.396

46 Kb=1

47 sigmaeb=sigmae*Kb

48 disp(sigmaeb ,”Endurance l i m i t f o r r e v e r s e bending
l oad=”)

49 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

50 sigmane=sigmanea+sigmaneb

51 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

52 sigmane=sigmay/FS

53 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

54 s=%s
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55 p=165*s^3 -1428*s -337168

56 x=roots(p)

57 disp(x,”d=”)
58 // t ak i n g the r e a l va l u e o f d
59 d=12.9

60 disp(d,”d=”)

Scilab code Exa 6.121 d=50

2 sigmau =630

3 Tmax =2000

4 Tmin =-800

5 Tm=(Tmax+Tmin)/2

6 taum =(16*Tm)/(%pi*d^3)

7 disp(taum ,”Mean sh ea r s t r e s s=”)
8 Tv=(Tmax -Tmin)/2

9 tauv =(16*Tv)/(%pi*d^3)

10 taue =0.55*0.5* sigmau

11 disp(taue ,”Endurance l i m i t=”)
12 sigmay =510

13 Ksur =0.87

14 Ksz =0.85

15 Kf=1

16 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

17 0=( taum/tauy) -((tauv*Kf)/(taue*Ksur*Ksz) -(1/FS)//
a c c o r d i n g to Soderberg ’ s r e l a t i o n

18 FS =1/0.541

19 disp(FS,” Facto r o f s a f e t y=”)

Machine design

1 l=200

2 Wamax =450

3 Wamin =-150

4 Wtmax =120

5 Wtmin=-80
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6 FS=2

7 sigmay =330

8 sigmae =300

9 Ka=0.7

10 Kb=1

11 Ktb =1.44

12 Kta =1.64

13 Ksz =0.85

14 Ksur =0.90

15 q=0.90

16 // c o n s i d e r the r e v e r s e d a x i a l l o a d i n g
17 Wm=( Wamax+Wamin)/2

18 disp(Wm,” Average a x i a l l o ad=”)
19 Wv=(Wamax -Wamin)/2

20 disp(Wv,” Va r i a b l e a x i a l l o ad=”)
21 syms d

22 A=(%pi*d^2)/4

23 sigmam=Wm/A

24 disp(sigmam ,” Average a x i a l s t r e s s=”)
25 sigmav=Wv/A

26 disp(sigmav ,” Va r i a b l e a x i a l s t r e s s=”)
27 Kfa =1.576

28 sigmaea=sigmae*Ka

29 disp(sigmaea ,”Endurance l i m i t s t r e s s f o r r e v e r s e d
a x i a l l o a d i n g=”)

30 sigmanea=sigmam +( sigmav*sigmay*Kfa)/( sigmaea*Ksur*

Ksz)

31 Wm=( Wtmax+Wtmin)/2

32 disp(Wm,”Mean bending l oad=”)
33 Wv=(Wtmax -Wtmin)/2

34 disp(Wv,” Va r i a b l e bending l oad=”)
35 Mm=Wm*(l-50)

36 disp(Mm,”Mean bending moment at po i n t A=”)
37 Mv=Wv*(l-50)

38 disp(Mv,” Va r i a b l e bending moment at po i n t A=”)
39 Z=(%pi*d^3) /32

40 disp(Z,” s e c t i o n modulus=”)
41 sigmam=Mm/Z
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42 disp(sigmam ,”Mean bending s t r e s s=”)
43 sigmav=Mv/Z

44 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
45 Kfb =1.396

46 Kb=1

47 sigmaeb=sigmae*Kb

48 disp(sigmaeb ,”Endurance l i m i t f o r r e v e r s e bending
l oad=”)

49 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

50 sigmane=sigmanea+sigmaneb

51 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

52 sigmane=sigmay/FS

53 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

54 s=%s

55 p=165*s^3 -1428*s -337168

56 x=roots(p)

57 disp(x,”d=”)
58 // t ak i n g the r e a l va l u e o f d
59 d=12.9

60 disp(d,”d=”)

Scilab code Exa 6.10 Scilab code Exa 6.10 Machine design

Scilab code Exa 6.13 Machine design

1 Mmax =440

2 Mmin =-220

3 sigmay =410*10^6
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4 sigmau =550*10^6

5 sigmae =0.5* sigmau

6 FS=2

7 syms d

8 Tmax =330

9 Tmin =-110

10 Tm=(Tmax+Tmin)/2

11 taum =(16*Tm)/(%pi*d^3)

12 disp(taum ,”Mean sh ea r s t r e s s=”)
13 Tv=(Tmax -Tmin)/2

14 tauv =(16*Tv)/(%pi*d^3)

15 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
16 taue =0.55* sigmae

17 Ksur =0.62

18 Ksz =0.85

19 Kfs=1

20 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

21 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

22 Mm=(Mmax+Mmin)/2

23 disp(Mm,”Mean bending moment=”)
24 Mv=(Mmax -Mmin)/2

25 disp(Mv,” Va r i a b l e bending moment=”)
26 syms d

27 Z=(%pi /32)*d^3

28 disp(Z,” S e c t i o n modulus=”)
29 sigmam=Mm/Z

30 disp(sigmam ,”Mean bending s t r e s s=”)
31 sigmav=Mv/Z

32 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
33 Kfb=1

34 sigmaeb=sigmae

35 sigmane=sigmam +(( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz))

36 taues =(205*10^6) /2

37 d=39.5

38 disp(d,”d=”)
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Machine design

1 syms F

2 Wmin=-F

3 Wmax =3*F

4 d=13

5 FS=2

6 q=0.9

7 Kt=1.42

8 Ksz =0.85

9 Ksur =0.89

10 Kf =1.378

11 sigmau =550

12 sigmay =470

13 sigmae =275

14 Mmax=Wmax *125

15 disp(Mmax ,”Maximum bending moment=”)
16 Mmin=Wmin *125

17 disp(Mmin ,”Minimum bending moment=”)
18 Mm=(Mmax+Mmin)/2

19 disp(Mm,”Mean bending moment=”)
20 Mv=(Mmax -Mmin)/2

21 disp(Mv,” Va r i a b l e bending moment=”)
22 syms d

23 Z=(%pi /32)*d^3

24 disp(Z,” S e c t i o n modulus=”)
25 sigmam=Mm/Z

26 disp(sigmam ,”Mean bending s t r e s s=”)
27 sigmav=Mv/Z

28 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
29 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
30 F=1/(2*0.00891)

31 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
32 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
33 F=1/(2*0.00873)

34 disp(F,” Accord ing to Goodman formula , F=”)
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1 Mmax =440

2 Mmin =-220

3 sigmay =410*10^6

4 sigmau =550*10^6

5 sigmae =0.5* sigmau

6 FS=2

7 syms d

8 Tmax =330

9 Tmin =-110

10 Tm=(Tmax+Tmin)/2

11 taum =(16*Tm)/(%pi*d^3)

12 disp(taum ,”Mean sh ea r s t r e s s=”)
13 Tv=(Tmax -Tmin)/2

14 tauv =(16*Tv)/(%pi*d^3)

15 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
16 taue =0.55* sigmae

17 Ksur =0.62

18 Ksz =0.85

19 Kfs=1

20 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

21 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

22 Mm=(Mmax+Mmin)/2

23 disp(Mm,”Mean bending moment=”)
24 Mv=(Mmax -Mmin)/2

25 disp(Mv,” Va r i a b l e bending moment=”)
26 syms d

27 Z=(%pi /32)*d^3

28 disp(Z,” S e c t i o n modulus=”)
29 sigmam=Mm/Z

30 disp(sigmam ,”Mean bending s t r e s s=”)
31 sigmav=Mv/Z

32 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
33 Kfb=1
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34 sigmaeb=sigmae

35 sigmane=sigmam +(( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz))

36 taues =(205*10^6) /2

37 d=39.5

38 disp(d,”d=”)

Scilab code Exa 6.11 Scilab code Exa 6.11 Machine design Machine
design

1 sigmau =550

2 sigmay =400

3 Mmin =-150

4 Mmax =400

5 Tmin=-50

6
7 Tmax =150

8 Kfb =1.6

9 Kfs =1.3

10 FS=1.5

11 Kb=1

12 Ks=0.6

13 Ksz =0.85

14 Ksur =0.88

15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2

18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 disp(Z,” S e c t i o n modulus=”)

168



22 sigmam =(Mm *10^3)/Z

23 disp(sigmam ,”Mean bending s t r e s s=”)
24 sigmav =(Mv *10^3)/Z

25 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
26 sigmaeb=sigmau /2

27 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

28
29 Tm=(Tmax+Tmin)/2

30 taum =(16*Tm *10^3) /(%pi*d^3)

31 disp(taum ,”Mean sh ea r s t r e s s=”)
32 Tv=(Tmax -Tmin)/2

33 tauv =(16*Tv *10^3) /(%pi*d^3)

34 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
35 taue=sigmae*Ks

36 disp(taue ,”Endurance l i m i t f o r r e v e r s e d t o r s i o n a l
l o a d i n g=”)

37 tauy =0.5* sigmay

38 disp(tauy ,” Y i e l d s t r e n g t h i n sh ea r=”)
39 // y i e l d s t r e s s i n sh e a r l o a d i n g i s taken as one h a l f

o f y i e l d s t r e s s i n r e v e r s e bending
40 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

41 d=33.84

42 disp(d,” Diameter o f s h a f t i n mm i s=”)

Scilab code Exa 6.141 syms P

2 Wmin=P

3 Wmax =4*P

4 l=500

5 d=60

6 FS=1.3

7 Ksz =0.85

8 Ksur =0.9

9
10 sigmau =700

11 sigmay =500

12 sigmae =330
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13 Mmax=(Wmax*l)/4

14 disp(Mmax ,”Maximum bending moment=”)
15 Mmin=(Wmin*l)/4

16 disp(Mmin ,”Minimum bending moment=”)
17 Mm=(Mmax+Mmin)/2

18 disp(Mm,”Mean bending moment=”)
19 Mv=(Mmax -Mmin)/2

20 disp(Mv,” Va r i a b l e bending moment=”)
21 syms d

22 Z=(%pi /32)*d^3

23 disp(Z,” S e c t i o n modulus=”)
24 sigmam=Mm/Z

25 disp(sigmam ,”Mean bending s t r e s s=”)
26 sigmav=Mv/Z

27 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
28 0=( sigmam/sigmay) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to Soderberg ’ s r e l a t i o n
29 P=11982

30 disp(F,” Accord ing to s o d e r b e r g s formula , F=”)
31 0=( sigmam/sigmau) -((sigmav*Kf)/( sigmae*Ksur*Ksz) -(1/

FS)// a c c o r d i n g to goodman ’ s r e l a t i o n
32 P=13785

33 disp(F,” Accord ing to Goodman formula , F=”)

Machine design

1 sigmau =550

2 sigmay =400

3 Mmin =-150

4 Mmax =400

5 Tmin=-50

6
7 Tmax =150

8 Kfb =1.6

9 Kfs =1.3

10 FS=1.5

11 Kb=1

12 Ks=0.6
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13 Ksz =0.85

14 Ksur =0.88

15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2

18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 disp(Z,” S e c t i o n modulus=”)
22 sigmam =(Mm *10^3)/Z

23 disp(sigmam ,”Mean bending s t r e s s=”)
24 sigmav =(Mv *10^3)/Z

25 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
26 sigmaeb=sigmau /2

27 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

28
29 Tm=(Tmax+Tmin)/2

30 taum =(16*Tm *10^3) /(%pi*d^3)

31 disp(taum ,”Mean sh ea r s t r e s s=”)
32 Tv=(Tmax -Tmin)/2

33 tauv =(16*Tv *10^3) /(%pi*d^3)

34 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
35 taue=sigmae*Ks

36 disp(taue ,”Endurance l i m i t f o r r e v e r s e d t o r s i o n a l
l o a d i n g=”)

37 tauy =0.5* sigmay

38 disp(tauy ,” Y i e l d s t r e n g t h i n sh ea r=”)
39 // y i e l d s t r e s s i n sh e a r l o a d i n g i s taken as one h a l f

o f y i e l d s t r e s s i n r e v e r s e bending
40 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

41 d=33.84

42 disp(d,” Diameter o f s h a f t i n mm i s=”)
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Ch7
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Chapter 14

Ch7

Scilab code Exa 6.12 Scilab code Exa 6.12 Machine design Machine
design

1 d=1200

2 p=1.75

3 sigmat2 =28

4 sigmat1 =42

5 //when l o n g i t u d i n a l s t r e s s does not exceed 28Mpa
6 t2=(p*d)/(4* sigmat2)

7 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)
8 //when c i r c u m f e r e n t i a l s t r e s s does not exceed 42MPa
9 t1=(p*d)/(2* sigmat1)

10 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)

Scilab code Exa 7.11 l=200

2 Wamax =450

3 Wamin =-150

4 Wtmax =120
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5 Wtmin=-80

6 FS=2

7 sigmay =330

8 sigmae =300

9 Ka=0.7

10 Kb=1

11 Ktb =1.44

12 Kta =1.64

13 Ksz =0.85

14 Ksur =0.90

15 q=0.90

16 // c o n s i d e r the r e v e r s e d a x i a l l o a d i n g
17 Wm=( Wamax+Wamin)/2

18 disp(Wm,” Average a x i a l l o ad=”)
19 Wv=(Wamax -Wamin)/2

20 disp(Wv,” Va r i a b l e a x i a l l o ad=”)
21 syms d

22 A=(%pi*d^2)/4

23 sigmam=Wm/A

24 disp(sigmam ,” Average a x i a l s t r e s s=”)
25 sigmav=Wv/A

26 disp(sigmav ,” Va r i a b l e a x i a l s t r e s s=”)
27 Kfa =1.576

28 sigmaea=sigmae*Ka

29 disp(sigmaea ,”Endurance l i m i t s t r e s s f o r r e v e r s e d
a x i a l l o a d i n g=”)

30 sigmanea=sigmam +( sigmav*sigmay*Kfa)/( sigmaea*Ksur*

Ksz)

31 Wm=( Wtmax+Wtmin)/2

32 disp(Wm,”Mean bending l oad=”)
33 Wv=(Wtmax -Wtmin)/2

34 disp(Wv,” Va r i a b l e bending l oad=”)
35 Mm=Wm*(l-50)

36 disp(Mm,”Mean bending moment at po i n t A=”)
37 Mv=Wv*(l-50)

38 disp(Mv,” Va r i a b l e bending moment at po i n t A=”)
39 Z=(%pi*d^3) /32

40 disp(Z,” s e c t i o n modulus=”)
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41 sigmam=Mm/Z

42 disp(sigmam ,”Mean bending s t r e s s=”)
43 sigmav=Mv/Z

44 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
45 Kfb =1.396

46 Kb=1

47 sigmaeb=sigmae*Kb

48 disp(sigmaeb ,”Endurance l i m i t f o r r e v e r s e bending
l oad=”)

49 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

50 sigmane=sigmanea+sigmaneb

51 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

52 sigmane=sigmay/FS

53 disp(sigmane ,” Tota l e q u i v a l e n t normal s t r e s s at
po i n t A=”)

54 s=%s

55 p=165*s^3 -1428*s -337168

56 x=roots(p)

57 disp(x,”d=”)
58 // t ak i n g the r e a l va l u e o f d
59 d=12.9

60 disp(d,”d=”)

Machine design

1 d=1200

2 p=1.75

3 sigmat2 =28

4 sigmat1 =42

5 //when l o n g i t u d i n a l s t r e s s does not exceed 28Mpa
6 t2=(p*d)/(4* sigmat2)

7 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)
8 //when c i r c u m f e r e n t i a l s t r e s s does not exceed 42MPa
9 t1=(p*d)/(2* sigmat1)

10 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)

175



Scilab code Exa 7.2 Scilab code Exa 7.2 Machine design Machine de-
sign

Scilab code Exa 6.131 d=500

2 p=2

3 t=20

4 // hoop s t r e s s
5 sigmat1 =(p*d)/(2*t)

6 disp(sigmat1 ,”Hoop s t r e s s i n MPa=”)
7 sigmat2 =(p*d)/(4*t)

8 disp(sigmat2 ,” Long i t ud i n a l s t r e s s i n MPa=”)
9 tau=(sigmat1 -sigmat2)/2

10 disp(tau ,”Maximum s t r e s s=”)

1 d=500

2 p=2

3 t=20

4 // hoop s t r e s s
5 sigmat1 =(p*d)/(2*t)

6 disp(sigmat1 ,”Hoop s t r e s s i n MPa=”)
7 sigmat2 =(p*d)/(4*t)

8 disp(sigmat2 ,” Long i t ud i n a l s t r e s s i n MPa=”)
9 tau=(sigmat1 -sigmat2)/2

10 disp(tau ,”Maximum s t r e s s=”)

Machine design

1 Mmax =440

2 Mmin =-220

3 sigmay =410*10^6
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4 sigmau =550*10^6

5 sigmae =0.5* sigmau

6 FS=2

7 syms d

8 Tmax =330

9 Tmin =-110

10 Tm=(Tmax+Tmin)/2

11 taum =(16*Tm)/(%pi*d^3)

12 disp(taum ,”Mean sh ea r s t r e s s=”)
13 Tv=(Tmax -Tmin)/2

14 tauv =(16*Tv)/(%pi*d^3)

15 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
16 taue =0.55* sigmae

17 Ksur =0.62

18 Ksz =0.85

19 Kfs=1

20 tauy=o.5* sigmay // y i e l d s t r e s s i n sh e a r l o a d i n g i s
taken as one h a l f o f y i e l d s t r e s s i n r e v e r s e
bending

21 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

22 Mm=(Mmax+Mmin)/2

23 disp(Mm,”Mean bending moment=”)
24 Mv=(Mmax -Mmin)/2

25 disp(Mv,” Va r i a b l e bending moment=”)
26 syms d

27 Z=(%pi /32)*d^3

28 disp(Z,” S e c t i o n modulus=”)
29 sigmam=Mm/Z

30 disp(sigmam ,”Mean bending s t r e s s=”)
31 sigmav=Mv/Z

32 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
33 Kfb=1

34 sigmaeb=sigmae

35 sigmane=sigmam +(( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz))

36 taues =(205*10^6) /2

37 d=39.5

38 disp(d,”d=”)
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Scilab code Exa 7.3 Scilab code Exa 7.3 Machine design Machine de-
sign

1 p=3

2 d=800

3 n=1

4 sigmat1 =50

5 F=25*10^3

6 sigmatc =30

7 nH=0.8

8 nP=0.6

9 t=(p*d)/(2* sigmat1*n)

10 disp(t,” Th i ckne s s o f p r e s s u r e tank i n mm=”)
11 F1=F+0.1*F

12 p1=3-0.2 //p1=p r e s s u r e i n tank−p r e s s u r e drop
13 D=sqrt (27500/2.2)

14 t1=(p1*D)/(2* sigmatc)

15 disp(t1,” Th i ckne s s o f c y l i n d e r i n mm=”)
16 // Power o/p o f c y l i n d e r
17 sp=0.45 // s t r o k e o f p i s t o n =450mm
18 ts=5 // t ime req f o r work ing s t r o k e=5s
19 dp=sp/ts // d i s t a n c e moved by p i s t o n / s e c =0.45/5
20 w=F1*dp

21 disp(w,”Power output o f the c y l i n d e r i n watt s=”)
22 pp=(w*10^3*5) /(nH*nP*30)

23 disp(pp,”Power o f the motor i n kW=”)

Scilab code Exa 6.141 p=3

2 d=800
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3 n=1

4 sigmat1 =50

5 F=25*10^3

6 sigmatc =30

7 nH=0.8

8 nP=0.6

9 t=(p*d)/(2* sigmat1*n)

10 disp(t,” Th i ckne s s o f p r e s s u r e tank i n mm=”)
11 F1=F+0.1*F

12 p1=3-0.2 //p1=p r e s s u r e i n tank−p r e s s u r e drop
13 D=sqrt (27500/2.2)

14 t1=(p1*D)/(2* sigmatc)

15 disp(t1,” Th i ckne s s o f c y l i n d e r i n mm=”)
16 // Power o/p o f c y l i n d e r
17 sp=0.45 // s t r o k e o f p i s t o n =450mm
18 ts=5 // t ime req f o r work ing s t r o k e=5s
19 dp=sp/ts // d i s t a n c e moved by p i s t o n / s e c =0.45/5
20 w=F1*dp

21 disp(w,”Power output o f the c y l i n d e r i n watt s=”)
22 pp=(w*10^3*5) /(nH*nP*30)

23 disp(pp,”Power o f the motor i n kW=”)

Machine design

1 sigmau =550

2 sigmay =400

3 Mmin =-150

4 Mmax =400

5 Tmin=-50

6
7 Tmax =150

8 Kfb =1.6

9 Kfs =1.3

10 FS=1.5

11 Kb=1

12 Ks=0.6

13 Ksz =0.85

14 Ksur =0.88
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15 Mm=(Mmax+Mmin)/2

16 disp(Mm,”Mean bending moment=”)
17 Mv=(Mmax -Mmin)/2

18 disp(Mv,” Va r i a b l e bending moment=”)
19 syms d

20 Z=(%pi /32)*d^3

21 disp(Z,” S e c t i o n modulus=”)
22 sigmam =(Mm *10^3)/Z

23 disp(sigmam ,”Mean bending s t r e s s=”)
24 sigmav =(Mv *10^3)/Z

25 disp(sigmav ,” Va r i a b l e bending s t r e s s=”)
26 sigmaeb=sigmau /2

27 sigmaneb=sigmam +( sigmav*sigmay*Kfb)/( sigmaeb*Ksur*

Ksz)

28
29 Tm=(Tmax+Tmin)/2

30 taum =(16*Tm *10^3) /(%pi*d^3)

31 disp(taum ,”Mean sh ea r s t r e s s=”)
32 Tv=(Tmax -Tmin)/2

33 tauv =(16*Tv *10^3) /(%pi*d^3)

34 disp(tauv ,” Va r i a b l e s h e a r s t r e s s=”)
35 taue=sigmae*Ks

36 disp(taue ,”Endurance l i m i t f o r r e v e r s e d t o r s i o n a l
l o a d i n g=”)

37 tauy =0.5* sigmay

38 disp(tauy ,” Y i e l d s t r e n g t h i n sh ea r=”)
39 // y i e l d s t r e s s i n sh e a r l o a d i n g i s taken as one h a l f

o f y i e l d s t r e s s i n r e v e r s e bending
40 taues=taum +(( tauv*tauy*Kfs)/(taue*Ksur*Ksz))

41 d=33.84

42 disp(d,” Diameter o f s h a f t i n mm i s=”)
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Ch7

Scilab code Exa 7.4 Scilab code Exa 7.4 Machine design Machine de-
sign

1 syms sigmat1;

2 p=(5/8)*sigmat1

3 d=100 // d iamete r =100mm
4 p1=90 //N/mmˆ2
5 E=205*10^3 //N/mmˆ2
6 mu=0.29

7 t=(p*d)/(2* sigmat1)// t h i c k n e s s o f a tube
8 disp(t,” Th i ckne s s o f a tube i n mm”)
9 deltad =((p1*d^2)*(2-mu))/(2*t*E*2)

10 disp(deltad ,” I n c r e a s e i n d i amete r o f tube i n mm”)

1 syms sigmat1;

2 p=(5/8)*sigmat1

3 d=100 // d iamete r =100mm
4 p1=90 //N/mmˆ2
5 E=205*10^3 //N/mmˆ2
6 mu=0.29

7 t=(p*d)/(2* sigmat1)// t h i c k n e s s o f a tube
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8 disp(t,” Th i ckne s s o f a tube i n mm”)
9 deltad =((p1*d^2)*(2-mu))/(2*t*E*2)

10 disp(deltad ,” I n c r e a s e i n d i amete r o f tube i n mm”)

Scilab code Exa 7.5 Scilab code Exa 7.5 Machine design Machine de-
sign

1 d=1200

2 p=1.75

3 sigmat2 =28

4 sigmat1 =42

5 //when l o n g i t u d i n a l s t r e s s does not exceed 28Mpa
6 t2=(p*d)/(4* sigmat2)

7 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)
8 //when c i r c u m f e r e n t i a l s t r e s s does not exceed 42MPa
9 t1=(p*d)/(2* sigmat1)

10 disp(t,”Minimum wa l l t h i c k n e s s i n mm=”)

Scilab code Exa 7.51 d=3000 //mm
2 p=1.5 //N−mmˆ2
3 sigmat =90 //Mpa
4 n=0.75

5 t=(p*d)/(4* sigmat*n)//mm
6 disp(t,” Th i ckne s s o f the v e s s e l i n mm”)

Machine design

1 d=3000 //mm
2 p=1.5 //N−mmˆ2
3 sigmat =90 //Mpa
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4 n=0.75

5 t=(p*d)/(4* sigmat*n)//mm
6 disp(t,” Th i ckne s s o f the v e s s e l i n mm”)

Scilab code Exa 7.2 Machine design

1 d=500

2 p=2

3 t=20

4 // hoop s t r e s s
5 sigmat1 =(p*d)/(2*t)

6 disp(sigmat1 ,”Hoop s t r e s s i n MPa=”)
7 sigmat2 =(p*d)/(4*t)

8 disp(sigmat2 ,” Long i t ud i n a l s t r e s s i n MPa=”)
9 tau=(sigmat1 -sigmat2)/2

10 disp(tau ,”Maximum s t r e s s=”)

Scilab code Exa 7.6

Machine design

Scilab code Exa 7.61 d=900 //mm
2 t=10 //mm
3 deltav =150*10^3 //mmˆ3
4 E=200*10^3 //N/mmˆ2
5 mu=0.3

6 p=( deltav *8*t*E)/(%pi*d^4*(1 -mu))

7 disp(p,” P r e s s u r e e x e r t e d by the f l u i d on the s h e l l
i n N/mmˆ2”)

Machine design
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1 d=900 //mm
2 t=10 //mm
3 deltav =150*10^3 //mmˆ3
4 E=200*10^3 //N/mmˆ2
5 mu=0.3

6 p=( deltav *8*t*E)/(%pi*d^4*(1 -mu))

7 disp(p,” P r e s s u r e e x e r t e d by the f l u i d on the s h e l l
i n N/mmˆ2”)
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Ch8

Scilab code Exa 7.3 Scilab code Exa 7.3 Machine design Machine de-
sign

1 // c a l c u l a t e r a d i a l and t a n g e n t i a l s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 di=200 //mm
6 ri=100 //mm
7 t=50 //mm
8 p=5 //N/mmˆ2
9 ro=ri+t//mm

10 // f =[p ∗ ( r i ) ˆ2 ]∗ [ 1+ ro ˆ2/x ˆ 2 ] ∗ [ 1 / ( ro ˆ2− r i ˆ2) ]
11 //x i s r a d i u s at which s t r e s s i s found out
12 // f =4∗ [1+( ro ˆ2/( x ˆ2) ) ] / /N/mmˆ2// t a n g e n t i a l s t r e s s at

d i s t a n c e x
13 f1 =4*[1+(150^2/(100^2))]//N/mmˆ2
14 f2 =4*[1+(150^2/(110^2))]//N/mmˆ2
15 f3 =4*[1+(150^2/(120^2))]//N/mmˆ2
16 f4 =4*[1+(150^2/(130^2))]//N/mmˆ2
17 f5 =4*[1+(150^2/(140^2))]//N/mmˆ2
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18 f6 =4*[1+(150^2/(150^2))]//N/mmˆ2
19 // f =4∗[1−( ro ˆ2/( x ˆ2) ) ] / / r a d i a l s t r e s s at d i s t a n c e x
20 r1 =4*[1 -(150^2/(100^2))]//N/mmˆ2
21 r2 =4*[1 -(150^2/(110^2))]//N/mmˆ2
22 r3 =4*[1 -(150^2/(120^2))]//N/mmˆ2
23 r4 =4*[1 -(150^2/(130^2))]//N/mmˆ2
24 r5 =4*[1 -(150^2/(140^2))]//N/mmˆ2
25 r6 =4*[1 -(150^2/(150^2))]//N/mmˆ2
26 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=100mm i s

, %f N/mmˆ2\n”,f1)
27 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=110mm i s

, %f N/mmˆ2\n”,f2)
28 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=120mm i s

, %f N/mmˆ2\n”,f3)
29 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=130mm i s

, %f N/mmˆ2\n”,f4)
30 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=140mm i s

, %f N/mmˆ2\n”,f5)
31 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=150mm i s

, %f N/mmˆ2\n”,f6)
32 printf(” the r a d i a l s t r e s s at d i s t a n c e x=100mm i s , %f

N/mmˆ2\n ”,r1)
33 printf(” the r a d i a l s t r e s s at d i s t a n c e x=110mm i s , %f

N/mmˆ2\n ”,r2)
34 printf(” the r a d i a l s t r e s s at d i s t a n c e x=120mm i s , %f

N/mmˆ2\n ”,r3)
35 printf(” the r a d i a l s t r e s s at d i s t a n c e x=130mm i s , %f

N/mmˆ2\n ”,r4)
36 printf(” the r a d i a l s t r e s s at d i s t a n c e x=140mm i s , %f

N/mmˆ2\n ”,r5)
37 printf(” the r a d i a l s t r e s s at d i s t a n c e x=150mm i s , %f

N/mmˆ2\n ”,r6)

1 p=3

2 d=800

3 n=1

4 sigmat1 =50
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5 F=25*10^3

6 sigmatc =30

7 nH=0.8

8 nP=0.6

9 t=(p*d)/(2* sigmat1*n)

10 disp(t,” Th i ckne s s o f p r e s s u r e tank i n mm=”)
11 F1=F+0.1*F

12 p1=3-0.2 //p1=p r e s s u r e i n tank−p r e s s u r e drop
13 D=sqrt (27500/2.2)

14 t1=(p1*D)/(2* sigmatc)

15 disp(t1,” Th i ckne s s o f c y l i n d e r i n mm=”)
16 // Power o/p o f c y l i n d e r
17 sp=0.45 // s t r o k e o f p i s t o n =450mm
18 ts=5 // t ime req f o r work ing s t r o k e=5s
19 dp=sp/ts // d i s t a n c e moved by p i s t o n / s e c =0.45/5
20 w=F1*dp

21 disp(w,”Power output o f the c y l i n d e r i n watt s=”)
22 pp=(w*10^3*5) /(nH*nP*30)

23 disp(pp,”Power o f the motor i n kW=”)

Scilab code Exa 8.1 Machine design

1 // c a l c u l a t e r a d i a l and t a n g e n t i a l s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 di=200 //mm
6 ri=100 //mm
7 t=50 //mm
8 p=5 //N/mmˆ2
9 ro=ri+t//mm

10 // f =[p ∗ ( r i ) ˆ2 ]∗ [ 1+ ro ˆ2/x ˆ 2 ] ∗ [ 1 / ( ro ˆ2− r i ˆ2) ]
11 //x i s r a d i u s at which s t r e s s i s found out
12 // f =4∗ [1+( ro ˆ2/( x ˆ2) ) ] / /N/mmˆ2// t a n g e n t i a l s t r e s s at

d i s t a n c e x
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13 f1 =4*[1+(150^2/(100^2))]//N/mmˆ2
14 f2 =4*[1+(150^2/(110^2))]//N/mmˆ2
15 f3 =4*[1+(150^2/(120^2))]//N/mmˆ2
16 f4 =4*[1+(150^2/(130^2))]//N/mmˆ2
17 f5 =4*[1+(150^2/(140^2))]//N/mmˆ2
18 f6 =4*[1+(150^2/(150^2))]//N/mmˆ2
19 // f =4∗[1−( ro ˆ2/( x ˆ2) ) ] / / r a d i a l s t r e s s at d i s t a n c e x
20 r1 =4*[1 -(150^2/(100^2))]//N/mmˆ2
21 r2 =4*[1 -(150^2/(110^2))]//N/mmˆ2
22 r3 =4*[1 -(150^2/(120^2))]//N/mmˆ2
23 r4 =4*[1 -(150^2/(130^2))]//N/mmˆ2
24 r5 =4*[1 -(150^2/(140^2))]//N/mmˆ2
25 r6 =4*[1 -(150^2/(150^2))]//N/mmˆ2
26 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=100mm i s

, %f N/mmˆ2\n”,f1)
27 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=110mm i s

, %f N/mmˆ2\n”,f2)
28 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=120mm i s

, %f N/mmˆ2\n”,f3)
29 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=130mm i s

, %f N/mmˆ2\n”,f4)
30 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=140mm i s

, %f N/mmˆ2\n”,f5)
31 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=150mm i s

, %f N/mmˆ2\n”,f6)
32 printf(” the r a d i a l s t r e s s at d i s t a n c e x=100mm i s , %f

N/mmˆ2\n ”,r1)
33 printf(” the r a d i a l s t r e s s at d i s t a n c e x=110mm i s , %f

N/mmˆ2\n ”,r2)
34 printf(” the r a d i a l s t r e s s at d i s t a n c e x=120mm i s , %f

N/mmˆ2\n ”,r3)
35 printf(” the r a d i a l s t r e s s at d i s t a n c e x=130mm i s , %f

N/mmˆ2\n ”,r4)
36 printf(” the r a d i a l s t r e s s at d i s t a n c e x=140mm i s , %f

N/mmˆ2\n ”,r5)
37 printf(” the r a d i a l s t r e s s at d i s t a n c e x=150mm i s , %f

N/mmˆ2\n ”,r6)
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Scilab code Exa 8.2 Machine design

1 // f i n d i n s i d e d i amete r o f p ip e and wa l l t h i c k n e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 Q=40 //mˆ3/min
6 p=1.4 //N/mmˆ2
7 v=1800 //m/min
8 f=40 //N/mmˆ2
9 D=1.13* sqrt (40/1800) //m

10 t=(p*D)/(2*f)+0.003 //m
11 printf(” the i n s i d e d i amete r i s , %f m\n ”,D)
12 printf(” the wa l l t h i c k n e s s i s , %f m”,t)

Scilab code Exa 7.4

Machine design

1 syms sigmat1;

2 p=(5/8)*sigmat1

3 d=100 // d iamete r =100mm
4 p1=90 //N/mmˆ2
5 E=205*10^3 //N/mmˆ2
6 mu=0.29

7 t=(p*d)/(2* sigmat1)// t h i c k n e s s o f a tube
8 disp(t,” Th i ckne s s o f a tube i n mm”)
9 deltad =((p1*d^2)*(2-mu))/(2*t*E*2)

10 disp(deltad ,” I n c r e a s e i n d i amete r o f tube i n mm”)

190



Scilab code Exa 8.2 Machine design

1 // f i n d i n s i d e d i amete r o f p ip e and wa l l t h i c k n e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 Q=40 //mˆ3/min
6 p=1.4 //N/mmˆ2
7 v=1800 //m/min
8 f=40 //N/mmˆ2
9 D=1.13* sqrt (40/1800) //m

10 t=(p*D)/(2*f)+0.003 //m
11 printf(” the i n s i d e d i amete r i s , %f m\n ”,D)
12 printf(” the wa l l t h i c k n e s s i s , %f m”,t)

Scilab code Exa 8.3 Machine design

1 // f i n d out d imens ion o f j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 p=0.7 //N/mmˆ2
7 // r e f t a b l e 8 . 1 , f o a c a s t i r o n f t =14//N/mmˆ2
8 ft=14 //N/mmˆ2
9 // t a b l e 8 . 2 ,C=9 mm//

10 C=9 //mm
11 pi=3.14

12 t=(p*D)/(2*ft)+C//mm
13 d=0.75*t + 10 //mm// nominal d i a o f b o l t s
14 n=0.0275*D+1.6 //mm//numbr o f b o l t s
15 tf=1.5*t+3 //mm// t h i c k n e s s o f f l a n g e s
16 B=2.3*d//mm// width o f f l a n g e

191



17 Do=D+2*t+2*B//mm// ou t s i d e d i a o f f l a n g e
18 Dp=D+2*t+2*d+12 //mm
19 Pc=pi*Dp/n//mm
20 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
21 printf(” the nominal d i amete r o f b o l t s i s , %f mm\n”,d)
22 printf(” the number o f b o l t s i s , %f \n”,n)
23 printf(” the t h i c k n e s s o f f l a n g e s i s , %f mm\n”,tf)
24 printf(” the width o f f l a n g e i s , %f mm\n”,B)
25 printf(” the o u t s i d e d i a o f f l a n g e i s , %f mm\n”,Do)
26 printf(” the p i t c h c i r c l e d i amete r i s , %f mm\n”,Dp)
27 printf(” the c i r c u m f e r e n c i a l p i t c h i s , %f mm”,Pc)

Scilab code Exa 7.5

Machine design

1 d=3000 //mm
2 p=1.5 //N−mmˆ2
3 sigmat =90 //Mpa
4 n=0.75

5 t=(p*d)/(4* sigmat*n)//mm
6 disp(t,” Th i ckne s s o f the v e s s e l i n mm”)

Scilab code Exa 8.3 Machine design

1 // f i n d out d imens ion o f j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 p=0.7 //N/mmˆ2
7 // r e f t a b l e 8 . 1 , f o a c a s t i r o n f t =14//N/mmˆ2
8 ft=14 //N/mmˆ2
9 // t a b l e 8 . 2 ,C=9 mm//

10 C=9 //mm
11 pi=3.14
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12 t=(p*D)/(2*ft)+C//mm
13 d=0.75*t + 10 //mm// nominal d i a o f b o l t s
14 n=0.0275*D+1.6 //mm//numbr o f b o l t s
15 tf=1.5*t+3 //mm// t h i c k n e s s o f f l a n g e s
16 B=2.3*d//mm// width o f f l a n g e
17 Do=D+2*t+2*B//mm// ou t s i d e d i a o f f l a n g e
18 Dp=D+2*t+2*d+12 //mm
19 Pc=pi*Dp/n//mm
20 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
21 printf(” the nominal d i amete r o f b o l t s i s , %f mm\n”,d)
22 printf(” the number o f b o l t s i s , %f \n”,n)
23 printf(” the t h i c k n e s s o f f l a n g e s i s , %f mm\n”,tf)
24 printf(” the width o f f l a n g e i s , %f mm\n”,B)
25 printf(” the o u t s i d e d i a o f f l a n g e i s , %f mm\n”,Do)
26 printf(” the p i t c h c i r c l e d i amete r i s , %f mm\n”,Dp)
27 printf(” the c i r c u m f e r e n c i a l p i t c h i s , %f mm”,Pc)

Scilab code Exa 8.4 Machine design

Scilab code Exa 7.61 // f i n d work ing s t r e s s i n f l a n g e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 8 . 1 2
6 D=200 //mm
7 p=0.35 //N/mmˆ2
8 n=8

9 d=16 //mm
10 Dp=290 //mm
11 tf=20 //mm
12 // u s i n g t a b l e f t =14//N/mmˆ2 , t a b l e 8 . 2 g i v e s C=9mm
13 C=9 //mm
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14 ft=14 //N/mmˆ2
15 t=(p*D/(2*ft))+C//mm
16 d1=d+2 //mm// d i a o f b o l t s
17 D1=Dp-d1 //mm
18 pi=3.14

19 F=(pi/4)*[D1]^2*p//N// f o r c e a c t i n g to s e p a r a t e
f l a n g e s

20 x=90 //mm
21 y=[Dp/2]-[D/2+t]//mm
22 // l e t fb be work ing s t r e s s
23 M=F*y/n//N−mm
24 //Mr=fb ∗Z=(1/6) ∗x ∗ ( t f ) ˆ2=6000∗ f b
25 //M=6000∗ f b
26 fb=M/6000 //N/mmˆ2
27 printf(” the work ing s t r e s s i s ,%f N/mmˆ2”,fb)

Machine design

1 d=900 //mm
2 t=10 //mm
3 deltav =150*10^3 //mmˆ3
4 E=200*10^3 //N/mmˆ2
5 mu=0.3

6 p=( deltav *8*t*E)/(%pi*d^4*(1 -mu))

7 disp(p,” P r e s s u r e e x e r t e d by the f l u i d on the s h e l l
i n N/mmˆ2”)
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Scilab code Exa 8.4 Machine design

1 // f i n d work ing s t r e s s i n f l a n g e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 8 . 1 2
6 D=200 //mm
7 p=0.35 //N/mmˆ2
8 n=8

9 d=16 //mm
10 Dp=290 //mm
11 tf=20 //mm
12 // u s i n g t a b l e f t =14//N/mmˆ2 , t a b l e 8 . 2 g i v e s C=9mm
13 C=9 //mm
14 ft=14 //N/mmˆ2
15 t=(p*D/(2*ft))+C//mm
16 d1=d+2 //mm// d i a o f b o l t s
17 D1=Dp-d1 //mm
18 pi=3.14

19 F=(pi/4)*[D1]^2*p//N// f o r c e a c t i n g to s e p a r a t e
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f l a n g e s
20 x=90 //mm
21 y=[Dp/2]-[D/2+t]//mm
22 // l e t fb be work ing s t r e s s
23 M=F*y/n//N−mm
24 //Mr=fb ∗Z=(1/6) ∗x ∗ ( t f ) ˆ2=6000∗ f b
25 //M=6000∗ f b
26 fb=M/6000 //N/mmˆ2
27 printf(” the work ing s t r e s s i s ,%f N/mmˆ2”,fb)

Scilab code Exa 8.4 Machine design

1 // d e s i g n ova l f l a n g e d p ipe
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 R=25 //mm
7 p=7 //N/mmˆ2
8 pi=3.14

9 ft=20 //N/mmˆ2
10 fb=60 //N/mmˆ2
11 // t=R∗ [ s q r t [ ( f t+p ) /( f t−p ) ]−1]//mm// t h i c k n e e s s o f

p ip e
12 t=R*{sqrt [27/13] -1} //mm
13 w=10 //mm// width o f pack ing
14 D1=D+(2*w)//mm
15 F=(pi/4)*(D1)^2*p//N
16 Fb=F/2 // f o r c e on b o l t s
17 // l e t dc be d i amete r o f b o l t s
18 //Fb=( p i /4) ∗ ( dc ) ˆ2∗ f b
19 dc=sqrt (13471.5/47.2) //mm
20 d=dc/0.84 //mm
21 Do=D+(2*t)+(4.6*d)//mm// ou t e r d i amete r o f f l a n g e
22 Dp=Do -(3*t+20) //mm// p i t c h d i a o f b o l t s
23 b=89 //mm
24 e=33 //mm
25 Mxx=Fb*e//N−mm
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26 //Z=(1/6) ∗b ∗ ( t f ) ˆ2
27 //Mxx=f t ∗14 . 83∗ t f ˆ2
28 tf=sqrt (444560/296.6) //mm
29 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
30 printf(” the nominal d i a i s , %f mm\n”,d)
31 printf(” the ou t e r d i amete r o f f l a n g e i s , %f mm\n”,Do)
32 printf(” the t h i c k n e s s o f f l a n g e i s , %f mm”,tf)

Scilab code Exa 8.1 Machine design

1 // c a l c u l a t e r a d i a l and t a n g e n t i a l s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 di=200 //mm
6 ri=100 //mm
7 t=50 //mm
8 p=5 //N/mmˆ2
9 ro=ri+t//mm

10 // f =[p ∗ ( r i ) ˆ2 ]∗ [ 1+ ro ˆ2/x ˆ 2 ] ∗ [ 1 / ( ro ˆ2− r i ˆ2) ]
11 //x i s r a d i u s at which s t r e s s i s found out
12 // f =4∗ [1+( ro ˆ2/( x ˆ2) ) ] / /N/mmˆ2// t a n g e n t i a l s t r e s s at

d i s t a n c e x
13 f1 =4*[1+(150^2/(100^2))]//N/mmˆ2
14 f2 =4*[1+(150^2/(110^2))]//N/mmˆ2
15 f3 =4*[1+(150^2/(120^2))]//N/mmˆ2
16 f4 =4*[1+(150^2/(130^2))]//N/mmˆ2
17 f5 =4*[1+(150^2/(140^2))]//N/mmˆ2
18 f6 =4*[1+(150^2/(150^2))]//N/mmˆ2
19 // f =4∗[1−( ro ˆ2/( x ˆ2) ) ] / / r a d i a l s t r e s s at d i s t a n c e x
20 r1 =4*[1 -(150^2/(100^2))]//N/mmˆ2
21 r2 =4*[1 -(150^2/(110^2))]//N/mmˆ2
22 r3 =4*[1 -(150^2/(120^2))]//N/mmˆ2
23 r4 =4*[1 -(150^2/(130^2))]//N/mmˆ2
24 r5 =4*[1 -(150^2/(140^2))]//N/mmˆ2
25 r6 =4*[1 -(150^2/(150^2))]//N/mmˆ2
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26 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=100mm i s
, %f N/mmˆ2\n”,f1)

27 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=110mm i s
, %f N/mmˆ2\n”,f2)

28 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=120mm i s
, %f N/mmˆ2\n”,f3)

29 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=130mm i s
, %f N/mmˆ2\n”,f4)

30 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=140mm i s
, %f N/mmˆ2\n”,f5)

31 printf(” the t a n g e n t i a l s t r e s s at d i s t a n c e x=150mm i s
, %f N/mmˆ2\n”,f6)

32 printf(” the r a d i a l s t r e s s at d i s t a n c e x=100mm i s , %f
N/mmˆ2\n ”,r1)

33 printf(” the r a d i a l s t r e s s at d i s t a n c e x=110mm i s , %f
N/mmˆ2\n ”,r2)

34 printf(” the r a d i a l s t r e s s at d i s t a n c e x=120mm i s , %f
N/mmˆ2\n ”,r3)

35 printf(” the r a d i a l s t r e s s at d i s t a n c e x=130mm i s , %f
N/mmˆ2\n ”,r4)

36 printf(” the r a d i a l s t r e s s at d i s t a n c e x=140mm i s , %f
N/mmˆ2\n ”,r5)

37 printf(” the r a d i a l s t r e s s at d i s t a n c e x=150mm i s , %f
N/mmˆ2\n ”,r6)
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Scilab code Exa 9.1 Scilab code Exa 9.1 Machine design

1 // d e s i g n ova l f l a n g e d p ipe
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 R=25 //mm
7 p=7 //N/mmˆ2
8 pi=3.14

9 ft=20 //N/mmˆ2
10 fb=60 //N/mmˆ2
11 // t=R∗ [ s q r t [ ( f t+p ) /( f t−p ) ]−1]//mm// t h i c k n e e s s o f

p ip e
12 t=R*{sqrt [27/13] -1} //mm
13 w=10 //mm// width o f pack ing
14 D1=D+(2*w)//mm
15 F=(pi/4)*(D1)^2*p//N
16 Fb=F/2 // f o r c e on b o l t s
17 // l e t dc be d i amete r o f b o l t s
18 //Fb=( p i /4) ∗ ( dc ) ˆ2∗ f b
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19 dc=sqrt (13471.5/47.2) //mm
20 d=dc/0.84 //mm
21 Do=D+(2*t)+(4.6*d)//mm// ou t e r d i amete r o f f l a n g e
22 Dp=Do -(3*t+20) //mm// p i t c h d i a o f b o l t s
23 b=89 //mm
24 e=33 //mm
25 Mxx=Fb*e//N−mm
26 //Z=(1/6) ∗b ∗ ( t f ) ˆ2
27 //Mxx=f t ∗14 . 83∗ t f ˆ2
28 tf=sqrt (444560/296.6) //mm
29 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
30 printf(” the nominal d i a i s , %f mm\n”,d)
31 printf(” the ou t e r d i amete r o f f l a n g e i s , %f mm\n”,Do)
32 printf(” the t h i c k n e s s o f f l a n g e i s , %f mm”,tf)

Machine design

1 // f i n d minimum f o r c e per p i t c h and f i n d a c t u a l
s t r e s s e s deve l oped

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=15 //mm
6 d=25 //mm
7 p=75 //mm
8 ftu =400 //N/mmˆ2
9 tu=320 //N/mmˆ2

10 fcu =640 //N/mmˆ2
11 pi=3.14

12 n=2

13 FS=4 // f a c t o r o f s a f e t y
14 //min f o c e per p i t c h which w i l l r up tu r e the j o i n t
15 Ptu=(p-d)*t*ftu //N// u l t ima t e t e r a i n g r e i s i s t a n c e
16 Psu=n*(pi/4)*d^2^tu //N// u l t ima t e sh ea r s t r e s s
17 Pcu=n*d*t*fcu //N// u l t ima t e c r u s h i n g s t r e s s
18 // a c t u a l s t r e s s produced i n p l a t e s and r i v e t s
19 Ac=Ptu/4 //N
20 //we know
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21 //Ac=(p−d ) ∗ t ∗ f t a
22 fta=Ac/((p-d)*t)//N/mmˆ2
23 Ta=Ac*4/(n*pi*d^2) //N/mmˆ2
24 fca=Ac/(n*d*t)//N/mmˆ2
25 printf(” the min f o r c e r e q u i r e d i s , %f N\n”,Ptu)
26 printf(” the a c t u a l t e a r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,fta)
27 printf(” the a c t u a l s h e r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,Ta)
28 printf(” th r c r u s h i n g r e s i s t a n c e s t r e s s i s ,%f N/mmˆ2

”,fca)

Scilab code Exa 8.2 Machine design
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1 // f i n d i n s i d e d i amete r o f p ip e and wa l l t h i c k n e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 Q=40 //mˆ3/min
6 p=1.4 //N/mmˆ2
7 v=1800 //m/min
8 f=40 //N/mmˆ2
9 D=1.13* sqrt (40/1800) //m

10 t=(p*D)/(2*f)+0.003 //m
11 printf(” the i n s i d e d i amete r i s , %f m\n ”,D)
12 printf(” the wa l l t h i c k n e s s i s , %f m”,t)

Scilab code Exa 9.1 Scilab code Exa 9.1 Machine design

1 // f i n d the e f f i c i e n c y o f f o l l o w i n g r i v e t j o i n t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=6 //mm
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6 d=20 //mm
7 ft=120 //N/mmˆ2
8 T=90 //N/mmˆ2
9 fc=180 //N/mmˆ2

10 p=50 //mm
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
14 Pc=d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pt/P// l e a s t i s Pt
18 p1=65 //mm
19 Pt1=(p1 -d)*t*ft //N
20 Ps1 =(2*pi/4)*d^2*T//N
21 Pc1 =2*d*t*fc //N
22 P2=p1*t*ft //N
23 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n

”,Pt1 ,Ps1 ,Pc1)
24 // e f f 1=l e a s t o f Pt1 , Ps1 , Pc1/P2
25 eff1=Pt1/P2 // l e a s t i s Pt1
26 printf(” the e f f i c i e n c y i s f i r s t c a s e i s , %f\n”,eff)
27 printf(” the e f f i s s econd ca s e i s , %f”,eff1)

Machine design

1 // f i n d minimum f o r c e per p i t c h and f i n d a c t u a l
s t r e s s e s deve l oped

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=15 //mm
6 d=25 //mm
7 p=75 //mm
8 ftu =400 //N/mmˆ2
9 tu=320 //N/mmˆ2

10 fcu =640 //N/mmˆ2
11 pi=3.14
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12 n=2

13 FS=4 // f a c t o r o f s a f e t y
14 //min f o c e per p i t c h which w i l l r up tu r e the j o i n t
15 Ptu=(p-d)*t*ftu //N// u l t ima t e t e r a i n g r e i s i s t a n c e
16 Psu=n*(pi/4)*d^2^tu //N// u l t ima t e sh ea r s t r e s s
17 Pcu=n*d*t*fcu //N// u l t ima t e c r u s h i n g s t r e s s
18 // a c t u a l s t r e s s produced i n p l a t e s and r i v e t s
19 Ac=Ptu/4 //N
20 //we know
21 //Ac=(p−d ) ∗ t ∗ f t a
22 fta=Ac/((p-d)*t)//N/mmˆ2
23 Ta=Ac*4/(n*pi*d^2) //N/mmˆ2
24 fca=Ac/(n*d*t)//N/mmˆ2
25 printf(” the min f o r c e r e q u i r e d i s , %f N\n”,Ptu)
26 printf(” the a c t u a l t e a r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,fta)
27 printf(” the a c t u a l s h e r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,Ta)
28 printf(” th r c r u s h i n g r e s i s t a n c e s t r e s s i s ,%f N/mmˆ2

”,fca)

Scilab code Exa 8.3 Machine design

1 // f i n d out d imens ion o f j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=250 //mm
6 p=0.7 //N/mmˆ2
7 // r e f t a b l e 8 . 1 , f o a c a s t i r o n f t =14//N/mmˆ2
8 ft=14 //N/mmˆ2
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9 // t a b l e 8 . 2 ,C=9 mm//
10 C=9 //mm
11 pi=3.14

12 t=(p*D)/(2*ft)+C//mm
13 d=0.75*t + 10 //mm// nominal d i a o f b o l t s
14 n=0.0275*D+1.6 //mm//numbr o f b o l t s
15 tf=1.5*t+3 //mm// t h i c k n e s s o f f l a n g e s
16 B=2.3*d//mm// width o f f l a n g e
17 Do=D+2*t+2*B//mm// ou t s i d e d i a o f f l a n g e
18 Dp=D+2*t+2*d+12 //mm
19 Pc=pi*Dp/n//mm
20 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
21 printf(” the nominal d i amete r o f b o l t s i s , %f mm\n”,d)
22 printf(” the number o f b o l t s i s , %f \n”,n)
23 printf(” the t h i c k n e s s o f f l a n g e s i s , %f mm\n”,tf)
24 printf(” the width o f f l a n g e i s , %f mm\n”,B)
25 printf(” the o u t s i d e d i a o f f l a n g e i s , %f mm\n”,Do)
26 printf(” the p i t c h c i r c l e d i amete r i s , %f mm\n”,Dp)
27 printf(” the c i r c u m f e r e n c i a l p i t c h i s , %f mm”,Pc)

Scilab code Exa 9.3

Machine design

Scilab code Exa 9.21 // f i n d e f f i c i e n c y o f j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 d=25 //mm
7 p=100 //mm
8 ft=120 //N/mmˆ2
9 T=100 //N/mmˆ2

10 fc=150 //N/mmˆ2
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
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14 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pc/P// l e a s t i s Pc
18 printf(” the e f f i s , %f”,eff)

Machine design

1 // f i n d the e f f i c i e n c y o f f o l l o w i n g r i v e t j o i n t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=6 //mm
6 d=20 //mm
7 ft=120 //N/mmˆ2
8 T=90 //N/mmˆ2
9 fc=180 //N/mmˆ2

10 p=50 //mm
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
14 Pc=d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pt/P// l e a s t i s Pt
18 p1=65 //mm
19 Pt1=(p1 -d)*t*ft //N
20 Ps1 =(2*pi/4)*d^2*T//N
21 Pc1 =2*d*t*fc //N
22 P2=p1*t*ft //N
23 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n

”,Pt1 ,Ps1 ,Pc1)
24 // e f f 1=l e a s t o f Pt1 , Ps1 , Pc1/P2
25 eff1=Pt1/P2 // l e a s t i s Pt1
26 printf(” the e f f i c i e n c y i s f i r s t c a s e i s , %f\n”,eff)
27 printf(” the e f f i s s econd ca s e i s , %f”,eff1)
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Scilab code Exa 8.4 Scilab code Exa 8.4 Machine design Machine de-
sign

Scilab code Exa 9.31 // f i n d e f f i c i e n c y
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=13 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 fc=120 //N/mmˆ2
9 pi=3.14

10 d=6* sqrt(t)//mm// d i a o f r i v e t
11 // use s tandard va lu e from t a b l e 9 . 3
12 // l e t p be the p i c t h o f r i v e t s
13 //Pt=(p−d ) ∗ t ∗ f t =(p−23) ∗1040//N// t e a r i n g r e s i s t a n c e

o f p l a t e
14 Ps=2*(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
15 //p−23=Ps /1040
16 p=23+( Ps /1040) //mm
17 // check the l im i t s , i f p<=pmax . . then i t i s s a f e

d e s i g n
18 //pmax=C∗ t +41.28//mm=75.28mm which i s more then p
19 pb =0.33*p+ 0.67*d// d i s t a n c e btw r i v e t s
20 m=1.58*d// margin
21 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
22 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
23 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
24 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
25 // e f f =( l e a s t o f Pt , Ps , Pc ) /P

207



26 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n
”,Pt ,Ps,Pc)

27 eff=Ps/P// l e a s t i s Ps
28 printf(” the e f f i s , %f”,eff)

1 // f i n d work ing s t r e s s i n f l a n g e
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 8 . 1 2
6 D=200 //mm
7 p=0.35 //N/mmˆ2
8 n=8

9 d=16 //mm
10 Dp=290 //mm
11 tf=20 //mm
12 // u s i n g t a b l e f t =14//N/mmˆ2 , t a b l e 8 . 2 g i v e s C=9mm
13 C=9 //mm
14 ft=14 //N/mmˆ2
15 t=(p*D/(2*ft))+C//mm
16 d1=d+2 //mm// d i a o f b o l t s
17 D1=Dp-d1 //mm
18 pi=3.14

19 F=(pi/4)*[D1]^2*p//N// f o r c e a c t i n g to s e p a r a t e
f l a n g e s

20 x=90 //mm
21 y=[Dp/2]-[D/2+t]//mm
22 // l e t fb be work ing s t r e s s
23 M=F*y/n//N−mm
24 //Mr=fb ∗Z=(1/6) ∗x ∗ ( t f ) ˆ2=6000∗ f b
25 //M=6000∗ f b
26 fb=M/6000 //N/mmˆ2
27 printf(” the work ing s t r e s s i s ,%f N/mmˆ2”,fb)

Machine design

1 // f i n d e f f i c i e n c y o f j o i n t
2 clc
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3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 d=25 //mm
7 p=100 //mm
8 ft=120 //N/mmˆ2
9 T=100 //N/mmˆ2

10 fc=150 //N/mmˆ2
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
14 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pc/P// l e a s t i s Pc
18 printf(” the e f f i s , %f”,eff)

Scilab code Exa 24.5 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
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13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)

Scilab code Exa 9.4

Machine design

Scilab code Exa 8.51 // f i n d e f f i c i e n c y
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=13 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 fc=120 //N/mmˆ2
9 pi=3.14

10 d=6* sqrt(t)//mm// d i a o f r i v e t
11 // use s tandard va lu e from t a b l e 9 . 3
12 // l e t p be the p i c t h o f r i v e t s
13 //Pt=(p−d ) ∗ t ∗ f t =(p−23) ∗1040//N// t e a r i n g r e s i s t a n c e

o f p l a t e
14 Ps=2*(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
15 //p−23=Ps /1040
16 p=23+( Ps /1040) //mm
17 // check the l im i t s , i f p<=pmax . . then i t i s s a f e

d e s i g n
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18 //pmax=C∗ t +41.28//mm=75.28mm which i s more then p
19 pb =0.33*p+ 0.67*d// d i s t a n c e btw r i v e t s
20 m=1.58*d// margin
21 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
22 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
23 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
24 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
25 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
26 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n

”,Pt ,Ps,Pc)
27 eff=Ps/P// l e a s t i s Ps
28 printf(” the e f f i s , %f”,eff)

Machine design

1 // d e s i g n ova l f l a n g e d p ipe
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 R=25 //mm
7 p=7 //N/mmˆ2
8 pi=3.14

9 ft=20 //N/mmˆ2
10 fb=60 //N/mmˆ2
11 // t=R∗ [ s q r t [ ( f t+p ) /( f t−p ) ]−1]//mm// t h i c k n e e s s o f

p ip e
12 t=R*{sqrt [27/13] -1} //mm
13 w=10 //mm// width o f pack ing
14 D1=D+(2*w)//mm
15 F=(pi/4)*(D1)^2*p//N
16 Fb=F/2 // f o r c e on b o l t s
17 // l e t dc be d i amete r o f b o l t s
18 //Fb=( p i /4) ∗ ( dc ) ˆ2∗ f b
19 dc=sqrt (13471.5/47.2) //mm
20 d=dc/0.84 //mm
21 Do=D+(2*t)+(4.6*d)//mm// ou t e r d i amete r o f f l a n g e
22 Dp=Do -(3*t+20) //mm// p i t c h d i a o f b o l t s
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23 b=89 //mm
24 e=33 //mm
25 Mxx=Fb*e//N−mm
26 //Z=(1/6) ∗b ∗ ( t f ) ˆ2
27 //Mxx=f t ∗14 . 83∗ t f ˆ2
28 tf=sqrt (444560/296.6) //mm
29 printf(” the t h i c k n e s s o f p ip e i s , %f mm\n”,t)
30 printf(” the nominal d i a i s , %f mm\n”,d)
31 printf(” the ou t e r d i amete r o f f l a n g e i s , %f mm\n”,Do)
32 printf(” the t h i c k n e s s o f f l a n g e i s , %f mm”,tf)
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Chapter 21

Ch9

Scilab code Exa 9.5 Scilab code Exa 9.5 Machine design Machine de-
sign

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
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19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)

1 // f i n d r i v e t dia , d i s t a n c e btw rows o f r i v e t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=7 //mm
6 pi=3.14

7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=120 //N/mmˆ2

10 // l e t d be dia , s i n c e t<=8mm t h e r e f o r e d w i l l be
obta inned by equa t i ng s h e a r i n g r e s i s t a n c e to
c r u s h i n g

11 //Ps=Pc
12 //Ps=3∗( p i /4) ∗dˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
13 //Pc=3∗d∗ t ∗ f c //N// c r u s h i n g r e s i s t a n c e o f r i v e t
14 //Ps=Pc
15 // 141 . 4∗ dˆ2=2520∗d
16 d=2520/141.4 //mm
17 // l e t p i s p i t c h
18 Ps =141.4*d^2 //N
19 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
20 //Ps=Pt
21 // 630∗ ( p−19)=51045
22 //p=(51045/630) +19//mm
23 //pmax=C∗ t +41.28//mm=66mm, s i n c e pmax<p . . t h e r e f o r e p=

pmax=66mm
24 p=66 //mm
25 pb =0.33*p+0.67*d// d i s t a n c e btw the r i v e t s
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26 Pt=(p-d)*t*ft

27 Ps =141.4*d^2 //N
28 Pc=3*d*t*fc //N
29 printf(” the p i t c h i s , %f mm\n”,p)
30 printf(” the d i s t a n c e btw the r i v e t s i s , %f mm”,pb)

Scilab code Exa 9.1 Machine design

1 // f i n d minimum f o r c e per p i t c h and f i n d a c t u a l
s t r e s s e s deve l oped

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=15 //mm
6 d=25 //mm
7 p=75 //mm
8 ftu =400 //N/mmˆ2
9 tu=320 //N/mmˆ2

10 fcu =640 //N/mmˆ2
11 pi=3.14

12 n=2

13 FS=4 // f a c t o r o f s a f e t y
14 //min f o c e per p i t c h which w i l l r up tu r e the j o i n t
15 Ptu=(p-d)*t*ftu //N// u l t ima t e t e r a i n g r e i s i s t a n c e
16 Psu=n*(pi/4)*d^2^tu //N// u l t ima t e sh ea r s t r e s s
17 Pcu=n*d*t*fcu //N// u l t ima t e c r u s h i n g s t r e s s
18 // a c t u a l s t r e s s produced i n p l a t e s and r i v e t s
19 Ac=Ptu/4 //N
20 //we know
21 //Ac=(p−d ) ∗ t ∗ f t a
22 fta=Ac/((p-d)*t)//N/mmˆ2
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23 Ta=Ac*4/(n*pi*d^2) //N/mmˆ2
24 fca=Ac/(n*d*t)//N/mmˆ2
25 printf(” the min f o r c e r e q u i r e d i s , %f N\n”,Ptu)
26 printf(” the a c t u a l t e a r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,fta)
27 printf(” the a c t u a l s h e r i n g s t r e s s a c t i n g i s , %f N/mm

ˆ2\n”,Ta)
28 printf(” th r c r u s h i n g r e s i s t a n c e s t r e s s i s ,%f N/mmˆ2

”,fca)

Scilab code Exa 9.6

Machine design

Scilab code Exa 9.5
1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
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21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Machine design

1 // f i n d r i v e t dia , d i s t a n c e btw rows o f r i v e t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=7 //mm
6 pi=3.14

7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=120 //N/mmˆ2

10 // l e t d be dia , s i n c e t<=8mm t h e r e f o r e d w i l l be
obta inned by equa t i ng s h e a r i n g r e s i s t a n c e to
c r u s h i n g

11 //Ps=Pc
12 //Ps=3∗( p i /4) ∗dˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
13 //Pc=3∗d∗ t ∗ f c //N// c r u s h i n g r e s i s t a n c e o f r i v e t
14 //Ps=Pc
15 // 141 . 4∗ dˆ2=2520∗d
16 d=2520/141.4 //mm
17 // l e t p i s p i t c h
18 Ps =141.4*d^2 //N
19 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
20 //Ps=Pt
21 // 630∗ ( p−19)=51045
22 //p=(51045/630) +19//mm
23 //pmax=C∗ t +41.28//mm=66mm, s i n c e pmax<p . . t h e r e f o r e p=

pmax=66mm
24 p=66 //mm
25 pb =0.33*p+0.67*d// d i s t a n c e btw the r i v e t s
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26 Pt=(p-d)*t*ft

27 Ps =141.4*d^2 //N
28 Pc=3*d*t*fc //N
29 printf(” the p i t c h i s , %f mm\n”,p)
30 printf(” the d i s t a n c e btw the r i v e t s i s , %f mm”,pb)

Scilab code Exa 9.2 Scilab code Exa 9.6 Machine design Machine de-
sign

1 // f i n d the e f f i c i e n c y o f f o l l o w i n g r i v e t j o i n t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=6 //mm
6 d=20 //mm
7 ft=120 //N/mmˆ2
8 T=90 //N/mmˆ2
9 fc=180 //N/mmˆ2

10 p=50 //mm
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
14 Pc=d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pt/P// l e a s t i s Pt
18 p1=65 //mm
19 Pt1=(p1 -d)*t*ft //N
20 Ps1 =(2*pi/4)*d^2*T//N
21 Pc1 =2*d*t*fc //N
22 P2=p1*t*ft //N
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23 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n
”,Pt1 ,Ps1 ,Pc1)

24 // e f f 1=l e a s t o f Pt1 , Ps1 , Pc1/P2
25 eff1=Pt1/P2 // l e a s t i s Pt1
26 printf(” the e f f i c i e n c y i s f i r s t c a s e i s , %f\n”,eff)
27 printf(” the e f f i s s econd ca s e i s , %f”,eff1)

Scilab code Exa 9.7

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
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27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Machine design

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
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Scilab code Exa 9.3 Scilab code Exa 9.3 Machine design Machine de-
sign

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
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26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.81 // f i n d e f f i c i e n c y o f j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 d=25 //mm
7 p=100 //mm
8 ft=120 //N/mmˆ2
9 T=100 //N/mmˆ2

10 fc=150 //N/mmˆ2
11 pi=3.14

12 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
13 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
14 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
15 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
16 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
17 eff=Pc/P// l e a s t i s Pc
18 printf(” the e f f i s , %f”,eff)

Machine design

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
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13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f
r i v e t

14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f
p l a t e

15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.4 Scilab code Exa 9.4 Machine design Machine de-
sign

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
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11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.91 // f i n d e f f i c i e n c y
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=13 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 fc=120 //N/mmˆ2
9 pi=3.14

10 d=6* sqrt(t)//mm// d i a o f r i v e t
11 // use s tandard va lu e from t a b l e 9 . 3
12 // l e t p be the p i c t h o f r i v e t s
13 //Pt=(p−d ) ∗ t ∗ f t =(p−23) ∗1040//N// t e a r i n g r e s i s t a n c e

o f p l a t e
14 Ps=2*(pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
15 //p−23=Ps /1040
16 p=23+( Ps /1040) //mm
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17 // check the l im i t s , i f p<=pmax . . then i t i s s a f e
d e s i g n

18 //pmax=C∗ t +41.28//mm=75.28mm which i s more then p
19 pb =0.33*p+ 0.67*d// d i s t a n c e btw r i v e t s
20 m=1.58*d// margin
21 Pt=(p-d)*t*ft //N// t e a r i n g r e s i s t a n c e o f p l a t e
22 Ps=(2*pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
23 Pc=2*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
24 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
25 // e f f =( l e a s t o f Pt , Ps , Pc ) /P
26 printf(” the va lu e o f f o r c e s are , %f N\n , %f N\n , %f N\n

”,Pt ,Ps,Pc)
27 eff=Ps/P// l e a s t i s Ps
28 printf(” the e f f i s , %f”,eff)

Machine design

1 // d e s i n g l o n g i t u d i n a l j o i n t
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=1250 //mm
6 P=2.5 //N/mmˆ2
7 ftu =420 //N/mmˆ2
8 fcu =650 //N/mmˆ2
9 Tu=300 //N/mmˆ2

10 eff =0.8

11 Fs=5 // f a c t o r o f s a f e t y
12 pi=3.14

13 ft=ftu/Fs

14 fc=fcu/Fs

15 T=Tu/Fs

16 t=P*D/(2*ft*eff)//mm// t h i c k n e s s o f p l a t e
17 d=6* sqrt(t)//mm//DIA
18 //Pt=(p−d ) ∗ t ∗ f t =(p−31 .5) ∗2100//N// t e a r i n g r e s i s t a n c e

o f p l a t e
19 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T// =8.5∗ ( p i /4) ∗d

ˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t //N//
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s h e a r i n g r e s i s t a n c e o f r i v e t
20 //Pt=Ps
21 //p−31 .5=(397500/2100)
22 //p=31.5+(397500/2100) //mm
23 //pmax=C∗ t +41.28//mm=196mm
24 // s i n c e p>pmax , t h e r e f o r e
25 //p=pmax
26 p=196 //mm
27 p ’=196/2 //mm
28 d1=0.2*p+1.15*d//mm// d i a t n c e between ou t t r and row

and next row
29 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
30 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
31 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
32 m=1.5*d//mm// margin
33 Pt=(p-d)*t*ft // (p−31 .5) ∗2100//N
34 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
35 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
36 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
37 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
38 printf(” the va lu e o f f o r c e s c a l c u l t e d are , %f N\n , %f

N\n , %f N\n”,Pt ,Pc,Pts)
39 // e f f =( l e a s t o f Pt , Pc , Pts ) /P
40 eff=Pts/P// l e a s t i s Ps
41 printf(” the e f f i s , %f\n”,eff)
42 printf(” the p i t c h i s , %f mm\n”,p)
43 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
44 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2

)

45 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
46 printf(” the margine s , %f mm\n”,m)
47 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
48 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)
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Scilab code Exa 9.9 Scilab code Exa 9.9 Machine design Machine de-
sign

1 // d e s i n g l o n g i t u d i n a l j o i n t
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=1250 //mm
6 P=2.5 //N/mmˆ2
7 ftu =420 //N/mmˆ2
8 fcu =650 //N/mmˆ2
9 Tu=300 //N/mmˆ2

10 eff =0.8

11 Fs=5 // f a c t o r o f s a f e t y
12 pi=3.14

13 ft=ftu/Fs

14 fc=fcu/Fs

15 T=Tu/Fs

16 t=P*D/(2*ft*eff)//mm// t h i c k n e s s o f p l a t e
17 d=6* sqrt(t)//mm//DIA
18 //Pt=(p−d ) ∗ t ∗ f t =(p−31 .5) ∗2100//N// t e a r i n g r e s i s t a n c e

o f p l a t e
19 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T// =8.5∗ ( p i /4) ∗d

ˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t //N//
s h e a r i n g r e s i s t a n c e o f r i v e t

20 //Pt=Ps
21 //p−31 .5=(397500/2100)
22 //p=31.5+(397500/2100) //mm
23 //pmax=C∗ t +41.28//mm=196mm
24 // s i n c e p>pmax , t h e r e f o r e
25 //p=pmax
26 p=196 //mm
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27 p ’=196/2 //mm
28 d1=0.2*p+1.15*d//mm// d i a t n c e between ou t t r and row

and next row
29 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
30 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
31 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
32 m=1.5*d//mm// margin
33 Pt=(p-d)*t*ft // (p−31 .5) ∗2100//N
34 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
35 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
36 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
37 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
38 printf(” the va lu e o f f o r c e s c a l c u l t e d are , %f N\n , %f

N\n , %f N\n”,Pt ,Pc,Pts)
39 // e f f =( l e a s t o f Pt , Pc , Pts ) /P
40 eff=Pts/P// l e a s t i s Ps
41 printf(” the e f f i s , %f\n”,eff)
42 printf(” the p i t c h i s , %f mm\n”,p)
43 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
44 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2

)

45 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
46 printf(” the margine s , %f mm\n”,m)
47 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
48 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)

1 // g i v e d e s i g n c a l c u l a t i o n s f o r l o n g i t u d i n a l and
c i r c u m f e r n c i a l j o i n t s

2 clc

3 // s o l t u i o n
4 // g i v en
5 P=2.5 //N/mmˆ2
6 D=1600 //mm
7 ft=75 //N/mmˆ2
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8 T=60 //N/mmˆ2
9 fc=125 //N/mmˆ2

10 // d e s i g n o f l o n g i t u d i n a l j o i n t
11 t=(P*D)/(2*ft)+1 //mm
12 d=6* sqrt(t)//m
13 pi=3.14

14 // choo s e s tandard av lu e f r omtab l e 9 . 3
15 // l e t p be p i t c h
16 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
17 //Pt=(p−34 .5) ∗2100//N
18 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T//N// s h e a r i n g

r e s i s t a n c e o f r i v e t //N// s h e a r i n g r e s i s t a n c e o f
r i v e t

19 //Ps=Pt
20 // 2100∗ ( p−34 .5)=Ps
21 //p=Ps / (2100 ) +34.5//mm
22 //pmax=C∗ t +41.28=220//mm
23 // s i n c e p>pmax , t h e r e f o r e
24 p=220 //mm
25 p ’=220/2 //mm
26 d1=0.2*p + 1.15*d//mm/ d i a t n c e between ou t t r and row

and next row
27 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
28 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
29 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
30 m=1.5*d//mm// margin
31 Pt=(p-d)*t*ft //N
32 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
33 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
34 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
35 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
36 // e f f =( l e a s t o f Pt , Ps , Pts ) /P
37 eff=Pts/P// l e a s t i s Ps
38 // d e s i n g f o r c i r c u m f e r e n t i a l j o i n t
39 // l e t n be number o f r i v e t s
40 // s h e a r i g n r e s i s t a n c e o f r e v e t s=t o t a l s h e a r i n g l oad
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a c t i n g on c i r c u m f e r e n t i a l j o i n t
41 //n∗ p i ∗dˆ2∗T/4= p i ∗Dˆ2∗P/4
42 //n=Dˆ2∗P/( dˆ2∗T) //89 . 6 say 90
43 n=90

44 n1=90/2 //number o f r i v e t s per row
45 //p1=p i (D+t ) /n ’ / /
46 //p1 =113 .7 , say 140mm standard va lue ’
47 p1=140 //mm
48 effj=(p1-d)/(p1)

49 d3 =0.33* p1 +0.67*d// d i s btw rows o f r i v e t s f o r z i g z a g
50 m1=1.5*d

51 printf(” c a l c u l t i o n f o r l o n g i t u d i n a l j o i n t ”)
52 printf(” the e f f i s , %f\n”,eff)
53 printf(” the p i t c h i s , %f mm\n”,p)
54 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
55 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2

)

56 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
57 printf(” the margine s , %f mm\n”,m)
58 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
59 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)
60 printf(” c a l c u l a t i o n f o r c i r c u m f e r e n c i a l j o i n t \n”)
61 printf(” the num o f r i v e t s i s , %f\n”,n)
62 printf(” the number o f r i v e t s per rwo f o r

c e r c u m f e r e n c i a l j o i n t i s , %f\n”,n1)
63 printf(” the d i s t a n c e btw rows o f r i v e t s f o r z i g z a g

r i v e t i n g i s , %f mm\n”,d3)
64 printf(” the margin i s , %f mm”,m1)

Scilab code Exa 24.5 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
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4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)

Scilab code Exa 9.11 Scilab code Exa 9.11 Machine design Machine
design

1 // g i v e d e s i g n c a l c u l a t i o n s f o r l o n g i t u d i n a l and
c i r c u m f e r n c i a l j o i n t s

2 clc

3 // s o l t u i o n
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4 // g i v en
5 P=2.5 //N/mmˆ2
6 D=1600 //mm
7 ft=75 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=125 //N/mmˆ2

10 // d e s i g n o f l o n g i t u d i n a l j o i n t
11 t=(P*D)/(2*ft)+1 //mm
12 d=6* sqrt(t)//m
13 pi=3.14

14 // choo s e s tandard av lu e f r omtab l e 9 . 3
15 // l e t p be p i t c h
16 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
17 //Pt=(p−34 .5) ∗2100//N
18 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T//N// s h e a r i n g

r e s i s t a n c e o f r i v e t //N// s h e a r i n g r e s i s t a n c e o f
r i v e t

19 //Ps=Pt
20 // 2100∗ ( p−34 .5)=Ps
21 //p=Ps / (2100 ) +34.5//mm
22 //pmax=C∗ t +41.28=220//mm
23 // s i n c e p>pmax , t h e r e f o r e
24 p=220 //mm
25 p ’=220/2 //mm
26 d1=0.2*p + 1.15*d//mm/ d i a t n c e between ou t t r and row

and next row
27 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
28 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
29 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
30 m=1.5*d//mm// margin
31 Pt=(p-d)*t*ft //N
32 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
33 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
34 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
35 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
36 // e f f =( l e a s t o f Pt , Ps , Pts ) /P
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37 eff=Pts/P// l e a s t i s Ps
38 // d e s i n g f o r c i r c u m f e r e n t i a l j o i n t
39 // l e t n be number o f r i v e t s
40 // s h e a r i g n r e s i s t a n c e o f r e v e t s=t o t a l s h e a r i n g l oad

a c t i n g on c i r c u m f e r e n t i a l j o i n t
41 //n∗ p i ∗dˆ2∗T/4= p i ∗Dˆ2∗P/4
42 //n=Dˆ2∗P/( dˆ2∗T) //89 . 6 say 90
43 n=90

44 n1=90/2 //number o f r i v e t s per row
45 //p1=p i (D+t ) /n ’ / /
46 //p1 =113 .7 , say 140mm standard va lue ’
47 p1=140 //mm
48 effj=(p1-d)/(p1)

49 d3 =0.33* p1 +0.67*d// d i s btw rows o f r i v e t s f o r z i g z a g
50 m1=1.5*d

51 printf(” c a l c u l t i o n f o r l o n g i t u d i n a l j o i n t ”)
52 printf(” the e f f i s , %f\n”,eff)
53 printf(” the p i t c h i s , %f mm\n”,p)
54 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
55 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2

)

56 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
57 printf(” the margine s , %f mm\n”,m)
58 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
59 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)
60 printf(” c a l c u l a t i o n f o r c i r c u m f e r e n c i a l j o i n t \n”)
61 printf(” the num o f r i v e t s i s , %f\n”,n)
62 printf(” the number o f r i v e t s per rwo f o r

c e r c u m f e r e n c i a l j o i n t i s , %f\n”,n1)
63 printf(” the d i s t a n c e btw rows o f r i v e t s f o r z i g z a g

r i v e t i n g i s , %f mm\n”,d3)
64 printf(” the margin i s , %f mm”,m1)

Scilab code Exa 9.51 // d e s i g n j o i n t
2 clc

3 // s o l u t i o n
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4 // g i v en
5 b=200 //mm
6 t=12.5 //mm
7 ft=80 //N/mmˆ2
8 T=65 //N/mmˆ2
9 fc=160 //N/mmˆ2

10 pi=3.14

11 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
12 // s tandard va lu e o f d=21.5mm
13 d=21.5 //mm
14 // l e t n be number o f r i v e t s
15 Pt=(b-d)*t*ft //N
16 Ps =1.75*( pi/4)*d^2*T//N
17 Pc=d*t*fc //N
18 n=Pt/Ps

19 t1 =0.75*t//mm
20 Pt1=(b-d)*t*ft //N
21 Pt2=(b-2*d)*t*ft+Ps //N
22 Pt3=(b-2*d)*t*ft+(3*Ps)//N
23 Ps5 =5*Ps //N// f o r 5 r i v e t s
24 Pc5 =5*Pc //N// f o r 5 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Ps5 ,Pc5)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Ps5 , Pc5 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Machine design
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1 // f i n d r i v e t dia , d i s t a n c e btw rows o f r i v e t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=7 //mm
6 pi=3.14

7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=120 //N/mmˆ2

10 // l e t d be dia , s i n c e t<=8mm t h e r e f o r e d w i l l be
obta inned by equa t i ng s h e a r i n g r e s i s t a n c e to
c r u s h i n g

11 //Ps=Pc
12 //Ps=3∗( p i /4) ∗dˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t
13 //Pc=3∗d∗ t ∗ f c //N// c r u s h i n g r e s i s t a n c e o f r i v e t
14 //Ps=Pc
15 // 141 . 4∗ dˆ2=2520∗d
16 d=2520/141.4 //mm
17 // l e t p i s p i t c h
18 Ps =141.4*d^2 //N
19 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
20 //Ps=Pt
21 // 630∗ ( p−19)=51045
22 //p=(51045/630) +19//mm
23 //pmax=C∗ t +41.28//mm=66mm, s i n c e pmax<p . . t h e r e f o r e p=

pmax=66mm
24 p=66 //mm
25 pb =0.33*p+0.67*d// d i s t a n c e btw the r i v e t s
26 Pt=(p-d)*t*ft

27 Ps =141.4*d^2 //N
28 Pc=3*d*t*fc //N
29 printf(” the p i t c h i s , %f mm\n”,p)
30 printf(” the d i s t a n c e btw the r i v e t s i s , %f mm”,pb)

235



Scilab code Exa 9.11 Scilab code Exa 9.11 Machine design Machine
design

Scilab code Exa 9.61 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
16 Pc=d*t*fc //N
17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
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27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

1 // d e s i g n j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=200 //mm
6 t=12.5 //mm
7 ft=80 //N/mmˆ2
8 T=65 //N/mmˆ2
9 fc=160 //N/mmˆ2

10 pi=3.14

11 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
12 // s tandard va lu e o f d=21.5mm
13 d=21.5 //mm
14 // l e t n be number o f r i v e t s
15 Pt=(b-d)*t*ft //N
16 Ps =1.75*( pi/4)*d^2*T//N
17 Pc=d*t*fc //N
18 n=Pt/Ps

19 t1 =0.75*t//mm
20 Pt1=(b-d)*t*ft //N
21 Pt2=(b-2*d)*t*ft+Ps //N
22 Pt3=(b-2*d)*t*ft+(3*Ps)//N
23 Ps5 =5*Ps //N// f o r 5 r i v e t s
24 Pc5 =5*Pc //N// f o r 5 r i v e t s
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25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Ps5 ,Pc5)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Ps5 , Pc5 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Machine design

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
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19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.13 Machine design

1 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
16 Pc=d*t*fc //N
17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
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22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Scilab code Exa 9.12

Machine design

1 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
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16 Pc=d*t*fc //N
17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Scilab code Exa 9.7 Machine design

1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

241



9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.14 Machine design

Scilab code Exa 9.131 // de t r emine the s i z e o f r i v e t s to
be used f o r j o i n t

2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
7 P=50000 //N
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8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)
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46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)

48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Machine design

1 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
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12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
16 Pc=d*t*fc //N
17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Scilab code Exa 9.15 Scilab code Exa 9.15 Machine design Machine
design
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1 // f i n d r i v e t dia , p i t ch , t h i c k n e s s and e f f
2 clc

3 // s o l u t i o n
4 // g i v en
5 t=10 //mm
6 ft=80 //N/mmˆ2
7 T=60 //N/mmˆ2
8 pi=3.14

9 //d=6∗ s q r t ( t ) //mm
10 // choo s e s tandard va lu e o f d from t a b l e 9 . 3
11 d=19 //mm
12 // l e t p i s p i t c h o f r i v e t s
13 Ps =1*1.875*( pi/4)*d^2*T//N// s h e a r i n g r e s i s t a n c e o f

r i v e t
14 //Pt=(p−d ) ∗ t ∗ f t =(p−19) ∗800//N// t e a r i n g r e s i s t a n c e o f

p l a t e
15 //Ps=Pt
16 p=19+(31900/800) //mm
17 //pmax=C∗ t +41.28=58.78mm whihc i s equa l to p
18 t1 =0.625*t//mm
19 Pt=(p-d)*t*ft //=(p−19) ∗800//N
20 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
21 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,Pt ,Ps)
22 // e f f =( l e a s t o f Pt , Ps ) /P
23 eff=Ps/P// l e a s t i s Ps
24 printf(” the e f f i s , %f\n”,eff)
25 printf(” the p i t c h i s , %f mm\n”,p)
26 printf(” the t h i c k n e s s o f c ov e r p l a t e i s , %f mm\n”,t1)
27 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)

Scilab code Exa 9.141 // de t r emine the s i z e o f r i v e t s to
be used f o r j o i n t

2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
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7 P=50000 //N
8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)
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45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)

46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)

48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Machine design

1 // de t r emine the s i z e o f r i v e t s to be used f o r j o i n t
2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
7 P=50000 //N
8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
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11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)

46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)
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48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Scilab code Exa 9.16 Scilab code Exa 9.16 Machine design Machine
design

1 // d e s i n g l o n g i t u d i n a l j o i n t
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=1250 //mm
6 P=2.5 //N/mmˆ2
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7 ftu =420 //N/mmˆ2
8 fcu =650 //N/mmˆ2
9 Tu=300 //N/mmˆ2

10 eff =0.8

11 Fs=5 // f a c t o r o f s a f e t y
12 pi=3.14

13 ft=ftu/Fs

14 fc=fcu/Fs

15 T=Tu/Fs

16 t=P*D/(2*ft*eff)//mm// t h i c k n e s s o f p l a t e
17 d=6* sqrt(t)//mm//DIA
18 //Pt=(p−d ) ∗ t ∗ f t =(p−31 .5) ∗2100//N// t e a r i n g r e s i s t a n c e

o f p l a t e
19 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T// =8.5∗ ( p i /4) ∗d

ˆ2∗T//N// s h e a r i n g r e s i s t a n c e o f r i v e t //N//
s h e a r i n g r e s i s t a n c e o f r i v e t

20 //Pt=Ps
21 //p−31 .5=(397500/2100)
22 //p=31.5+(397500/2100) //mm
23 //pmax=C∗ t +41.28//mm=196mm
24 // s i n c e p>pmax , t h e r e f o r e
25 //p=pmax
26 p=196 //mm
27 p ’=196/2 //mm
28 d1=0.2*p+1.15*d//mm// d i a t n c e between ou t t r and row

and next row
29 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
30 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
31 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
32 m=1.5*d//mm// margin
33 Pt=(p-d)*t*ft // (p−31 .5) ∗2100//N
34 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
35 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
36 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
37 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
38 printf(” the va lu e o f f o r c e s c a l c u l t e d are , %f N\n , %f
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N\n , %f N\n”,Pt ,Pc,Pts)
39 // e f f =( l e a s t o f Pt , Pc , Pts ) /P
40 eff=Pts/P// l e a s t i s Ps
41 printf(” the e f f i s , %f\n”,eff)
42 printf(” the p i t c h i s , %f mm\n”,p)
43 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
44 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2

)

45 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
46 printf(” the margine s , %f mm\n”,m)
47 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
48 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)

Scilab code Exa 9.151 // f i n d va lu e o f P
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 9 . 2 9 and 9 . 3 0
6 T=100 //N/mmˆ2
7 n=4

8 d=20 //mm
9 //Ps=P/4=0.25∗P//N

10 e=100 //mm
11 //T1=P∗ e // t u rn i n g moment
12 // l a=ld =200=100//mm
13 // l b=l c =100//mm
14 // eqau t i ng the moments equa l to each o th e r
15 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
16 //P∗ e=(Fa/ l a ) ∗ [ 2∗300ˆ2+2∗100ˆ2 ]
17 //Fa=P∗100∗3/2000//N
18 //Fa=0.15∗P//N
19 //Fb=Fa∗ l b / l a =0.05∗P//N
20 //Fc=Fa∗ l c / l a =0.05∗P//N
21 //Fd=Fa∗ l d / l a =0.15∗P//N
22 //Ra=Ps−Fa=0.1∗P
23 //Rb=Ps−Fb=0.20∗P
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24 //Rc=Ps+Fc=0.30∗p
25 //Rd=Ps+Fd=0.40∗P//N
26 //max l oad i s Rd
27 // t h e r f o r e
28 pi=3.14

29 //Rd=( p i /4) ∗T∗dˆ2
30 // 0 . 4 0∗P=( p i /4) ∗T∗dˆ2
31 P=(pi/4)*T*d^2/0.40

32 printf(” the va lu e o f f o r c e P i s , %f N”,P)

Machine design

1 // de t r emine the s i z e o f r i v e t s to be used f o r j o i n t
2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
7 P=50000 //N
8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
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27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)

46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)

48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
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,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Scilab code Exa 9.17 Scilab code Exa 9.17 Machine design Machine de-
sign

Scilab code Exa 9.101 // f i n d va lu e o f P
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 9 . 2 9 and 9 . 3 0
6 T=100 //N/mmˆ2
7 n=4

8 d=20 //mm
9 //Ps=P/4=0.25∗P//N

10 e=100 //mm
11 //T1=P∗ e // t u rn i n g moment
12 // l a=ld =200=100//mm
13 // l b=l c =100//mm
14 // eqau t i ng the moments equa l to each o th e r
15 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
16 //P∗ e=(Fa/ l a ) ∗ [ 2∗300ˆ2+2∗100ˆ2 ]
17 //Fa=P∗100∗3/2000//N
18 //Fa=0.15∗P//N
19 //Fb=Fa∗ l b / l a =0.05∗P//N
20 //Fc=Fa∗ l c / l a =0.05∗P//N
21 //Fd=Fa∗ l d / l a =0.15∗P//N
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22 //Ra=Ps−Fa=0.1∗P
23 //Rb=Ps−Fb=0.20∗P
24 //Rc=Ps+Fc=0.30∗p
25 //Rd=Ps+Fd=0.40∗P//N
26 //max l oad i s Rd
27 // t h e r f o r e
28 pi=3.14

29 //Rd=( p i /4) ∗T∗dˆ2
30 // 0 . 4 0∗P=( p i /4) ∗T∗dˆ2
31 P=(pi/4)*T*d^2/0.40

32 printf(” the va lu e o f f o r c e P i s , %f N”,P)

1 // f i n d d iamete r o f r i v e t
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 P=60000 //N
7 e=200 //mm
8 T=150 //N/mmˆ2
9 Ps=P/n

10 // l 1=l 3=l 4=l 6
11 l1=sqrt (75^2+50^2) //mm
12 l3=sqrt (75^2+50^2) //mm
13 l4=sqrt (75^2+50^2) //mm
14 l6=sqrt (75^2+50^2) //mm
15 l2=50 //mm
16 l5=50 //mm
17 // eqau t i ng the moments equa l to each o th e r
18 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ 2 ]
19 //P∗ e=(F1/ l 1 ) ∗ [ 4∗ l 1 ˆ2+2∗ l 2 ˆ 2 ]
20 F1=(P*e*l1)/(4*l1 ^2+2*l2^2) //N
21 F2=F1*l2/l1 //N
22 F3=F1*l3/l1 //N
23 F4=F1*l4/l1 //N
24 F5=F1*l5/l1 //N
25 F6=F1*l6/l1 //N
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26 // co s ( q1 ) =50/ l 1 =0.555=a
27 a=0.555

28 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

29 R2=Ps+F2 //N
30 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,R2 ,R3)
31 //R3>R2
32 pi=3.14

33 P=(pi/4)*d^2*T

34 //R3=P
35 d=sqrt(R3 /117.8) //mm
36 printf(” the va lu e o f d i amete r i s , %f mm\n”,d)
37 printf(” the s tandard d iamete r o f i s 1 9 . 5 mm ”)

Machine design

1 // g i v e d e s i g n c a l c u l a t i o n s f o r l o n g i t u d i n a l and
c i r c u m f e r n c i a l j o i n t s

2 clc

3 // s o l t u i o n
4 // g i v en
5 P=2.5 //N/mmˆ2
6 D=1600 //mm
7 ft=75 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=125 //N/mmˆ2

10 // d e s i g n o f l o n g i t u d i n a l j o i n t
11 t=(P*D)/(2*ft)+1 //mm
12 d=6* sqrt(t)//m
13 pi=3.14

14 // choo s e s tandard av lu e f r omtab l e 9 . 3
15 // l e t p be p i t c h
16 //Pt=(p−d ) ∗ t ∗ f t //N// t e a r i n g r e s i s t a n c e o f p l a t e
17 //Pt=(p−34 .5) ∗2100//N
18 Ps =4*1.875*( pi/4)*d^2*T+(pi/4)*d^2*T//N// s h e a r i n g

r e s i s t a n c e o f r i v e t //N// s h e a r i n g r e s i s t a n c e o f
r i v e t

19 //Ps=Pt
20 // 2100∗ ( p−34 .5)=Ps
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21 //p=Ps / (2100 ) +34.5//mm
22 //pmax=C∗ t +41.28=220//mm
23 // s i n c e p>pmax , t h e r e f o r e
24 p=220 //mm
25 p ’=220/2 //mm
26 d1=0.2*p + 1.15*d//mm/ d i a t n c e between ou t t r and row

and next row
27 d2 =0.165*p+0.67*d//mm// d i s t a n c e ebtween i n n e r row

f o r z i g z a g r i v e t i n g
28 t1 =0.75*t//mm// t h i c k n e s s o f wide s t r a p
29 t2 =0.625*t//mm// t h i c k n e s s o f narrow s t r a p
30 m=1.5*d//mm// margin
31 Pt=(p-d)*t*ft //N
32 Pc=5*d*t*fc //N// c r u s h i n g r e s i s t a n c e o f r i v e t
33 P=p*t*ft //N// s t r e n g t h o f the un r i v e t e d
34 // j o i n t may a l s o f a i l due to combine teARING AND

sh e a r i n g r e i s t a n c e
35 Pts=(p-2*d)*t*ft+(pi/4)*d^2*T//N
36 // e f f =( l e a s t o f Pt , Ps , Pts ) /P
37 eff=Pts/P// l e a s t i s Ps
38 // d e s i n g f o r c i r c u m f e r e n t i a l j o i n t
39 // l e t n be number o f r i v e t s
40 // s h e a r i g n r e s i s t a n c e o f r e v e t s=t o t a l s h e a r i n g l oad

a c t i n g on c i r c u m f e r e n t i a l j o i n t
41 //n∗ p i ∗dˆ2∗T/4= p i ∗Dˆ2∗P/4
42 //n=Dˆ2∗P/( dˆ2∗T) //89 . 6 say 90
43 n=90

44 n1=90/2 //number o f r i v e t s per row
45 //p1=p i (D+t ) /n ’ / /
46 //p1 =113 .7 , say 140mm standard va lue ’
47 p1=140 //mm
48 effj=(p1-d)/(p1)

49 d3 =0.33* p1 +0.67*d// d i s btw rows o f r i v e t s f o r z i g z a g
50 m1=1.5*d

51 printf(” c a l c u l t i o n f o r l o n g i t u d i n a l j o i n t ”)
52 printf(” the e f f i s , %f\n”,eff)
53 printf(” the p i t c h i s , %f mm\n”,p)
54 printf(” the t h i c k n e s s o f wide s t r a p i s , %f mm\n”,t1)
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55 printf(” the t h i c k n e s s o f narrow s t r a p i s , %f mm\n”,t2
)

56 printf(” the d iamete r o f r i v e t s i s , %f mm”,d)
57 printf(” the margine s , %f mm\n”,m)
58 printf(” the d i s t a n c e btw ou t e r and next row i s , %f mm

\n”,d1)
59 printf(” the d i s t a n c e btw i nn e r rows i s , %f mm\n”,d2)
60 printf(” c a l c u l a t i o n f o r c i r c u m f e r e n c i a l j o i n t \n”)
61 printf(” the num o f r i v e t s i s , %f\n”,n)
62 printf(” the number o f r i v e t s per rwo f o r

c e r c u m f e r e n c i a l j o i n t i s , %f\n”,n1)
63 printf(” the d i s t a n c e btw rows o f r i v e t s f o r z i g z a g

r i v e t i n g i s , %f mm\n”,d3)
64 printf(” the margin i s , %f mm”,m1)

Scilab code Exa 9.11 Scilab code Exa 9.11 Machine design Machine
design

1 // f i n d d iamete r o f r i v e t
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 P=60000 //N
7 e=200 //mm
8 T=150 //N/mmˆ2
9 Ps=P/n

10 // l 1=l 3=l 4=l 6
11 l1=sqrt (75^2+50^2) //mm
12 l3=sqrt (75^2+50^2) //mm
13 l4=sqrt (75^2+50^2) //mm
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14 l6=sqrt (75^2+50^2) //mm
15 l2=50 //mm
16 l5=50 //mm
17 // eqau t i ng the moments equa l to each o th e r
18 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ 2 ]
19 //P∗ e=(F1/ l 1 ) ∗ [ 4∗ l 1 ˆ2+2∗ l 2 ˆ 2 ]
20 F1=(P*e*l1)/(4*l1 ^2+2*l2^2) //N
21 F2=F1*l2/l1 //N
22 F3=F1*l3/l1 //N
23 F4=F1*l4/l1 //N
24 F5=F1*l5/l1 //N
25 F6=F1*l6/l1 //N
26 // co s ( q1 ) =50/ l 1 =0.555=a
27 a=0.555

28 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

29 R2=Ps+F2 //N
30 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,R2 ,R3)
31 //R3>R2
32 pi=3.14

33 P=(pi/4)*d^2*T

34 //R3=P
35 d=sqrt(R3 /117.8) //mm
36 printf(” the va lu e o f d i amete r i s , %f mm\n”,d)
37 printf(” the s tandard d iamete r o f i s 1 9 . 5 mm ”)

Scilab code Exa 9.18

1 // d e s i g n j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=200 //mm
6 t=12.5 //mm
7 ft=80 //N/mmˆ2
8 T=65 //N/mmˆ2
9 fc=160 //N/mmˆ2

10 pi=3.14
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11 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
12 // s tandard va lu e o f d=21.5mm
13 d=21.5 //mm
14 // l e t n be number o f r i v e t s
15 Pt=(b-d)*t*ft //N
16 Ps =1.75*( pi/4)*d^2*T//N
17 Pc=d*t*fc //N
18 n=Pt/Ps

19 t1 =0.75*t//mm
20 Pt1=(b-d)*t*ft //N
21 Pt2=(b-2*d)*t*ft+Ps //N
22 Pt3=(b-2*d)*t*ft+(3*Ps)//N
23 Ps5 =5*Ps //N// f o r 5 r i v e t s
24 Pc5 =5*Pc //N// f o r 5 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Ps5 ,Pc5)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Ps5 , Pc5 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Machine design

1 // de t e rmine d iamet r o f d i amete r and t h i c k n e s s o f
p l a t e

2 clc

3 // s o l u t i o n
4 // g iven ’
5 n=4
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6 Ab=60 //mm
7 Cd=60 //mm
8 Bc=60 //mm
9 P=100000 //N

10 Ef=150 //mm
11 q=30 // deg
12 Ty=240 //N/mmˆ2
13 Fs=1.5

14 Fb=125 //N/mmˆ2
15 b=240 //mm
16 // l e t d be d iamete r o f r i v e t
17 Ps=P/n//N
18 e=Ef*sin(q)//mm
19 la =60+30 //mm
20 ld=90 //mm
21 // l a=ld
22 // l b=l c
23 lb=30 //mm
24 lc=30 //mm
25 // eqau t i ng the moments equa l to each o th e r
26 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
27 // 10000∗75=(Fa/ l a ) ∗ [ 2∗90ˆ2+2∗30ˆ2 ]
28 Fa =7500*1000* la /(2*90^2+2*30^2) //N
29 Fb=Fa*lb/la //N
30 Fc=Fa*lc/la //N
31 Fd=Fa*ld/la //N
32 a=-sqrt (3)/2 // deg
33 b=-sqrt (3)/2 // deg
34 c=sqrt (3)/2

35 d=sqrt (3)/2

36 Ra=sqrt(Ps^2+ Fa^2+ 2*Fa*Ps*a)

37 Rb=sqrt(Ps^2+ Fb^2+ 2*Fb*Ps*b)

38 Rc=sqrt(Ps^2+ Fc^2+ 2*Fc*Ps*c)

39 Rd=sqrt(Ps^2+ Fd^2+ 2*Fd*Ps*d)

40 printf(” the va lu e o f Ps i s , %f N\n ”,Ps)
41 printf(” the va lu e f o f o r c e s rae , %f N\n , %f n\n , %f n\

n , %f N\n”,Fa ,Fb,Fc,Fd)
42 printf(” the va lu e o f Ra , Rb , Rc and Rd are , %f N\n , %f N
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\n , %f N\n , %f N\n”,Ra ,Rb,Rc,Rd)
43 // s i n c e g r e a t e s t i s Rd , t h e r f o r e Rd=P
44 pi=3.14

45 //P=( p i /4) ∗dˆ2∗Ty/Fs //N
46 d1=sqrt(Rd /125.7)

47 printf(” the d iamet r o f r i v e t i s %f mm\n”,d1)
48 printf(” choo s i n g th s tandard va lu e od d as 2 3 . 5 mm\n

”)
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Chapter 22

Ch10

Scilab code Exa 9.12 Scilab code Exa 9.12 Machine design Machine
design

1 // de t e rmine d iamet r o f d i amete r and t h i c k n e s s o f
p l a t e

2 clc

3 // s o l u t i o n
4 // g iven ’
5 n=4

6 Ab=60 //mm
7 Cd=60 //mm
8 Bc=60 //mm
9 P=100000 //N

10 Ef=150 //mm
11 q=30 // deg
12 Ty=240 //N/mmˆ2
13 Fs=1.5

14 Fb=125 //N/mmˆ2
15 b=240 //mm
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16 // l e t d be d iamete r o f r i v e t
17 Ps=P/n//N
18 e=Ef*sin(q)//mm
19 la =60+30 //mm
20 ld=90 //mm
21 // l a=ld
22 // l b=l c
23 lb=30 //mm
24 lc=30 //mm
25 // eqau t i ng the moments equa l to each o th e r
26 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
27 // 10000∗75=(Fa/ l a ) ∗ [ 2∗90ˆ2+2∗30ˆ2 ]
28 Fa =7500*1000* la /(2*90^2+2*30^2) //N
29 Fb=Fa*lb/la //N
30 Fc=Fa*lc/la //N
31 Fd=Fa*ld/la //N
32 a=-sqrt (3)/2 // deg
33 b=-sqrt (3)/2 // deg
34 c=sqrt (3)/2

35 d=sqrt (3)/2

36 Ra=sqrt(Ps^2+ Fa^2+ 2*Fa*Ps*a)

37 Rb=sqrt(Ps^2+ Fb^2+ 2*Fb*Ps*b)

38 Rc=sqrt(Ps^2+ Fc^2+ 2*Fc*Ps*c)

39 Rd=sqrt(Ps^2+ Fd^2+ 2*Fd*Ps*d)

40 printf(” the va lu e o f Ps i s , %f N\n ”,Ps)
41 printf(” the va lu e f o f o r c e s rae , %f N\n , %f n\n , %f n\

n , %f N\n”,Fa ,Fb,Fc,Fd)
42 printf(” the va lu e o f Ra , Rb , Rc and Rd are , %f N\n , %f N

\n , %f N\n , %f N\n”,Ra ,Rb,Rc,Rd)
43 // s i n c e g r e a t e s t i s Rd , t h e r f o r e Rd=P
44 pi=3.14

45 //P=( p i /4) ∗dˆ2∗Ty/Fs //N
46 d1=sqrt(Rd /125.7)

47 printf(” the d iamet r o f r i v e t i s %f mm\n”,d1)
48 printf(” choo s i n g th s tandard va lu e od d as 2 3 . 5 mm\n

”)
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Scilab code Exa 10.11 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
16 Pc=d*t*fc //N
17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
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38 printf(” the d i s btw row i s , %f mm”,d1)

Machine design

1 // f i n d the l e n g t h o f weld
2 clc

3 // s o l t i o n
4 // g i v en
5 b=100 //mm// width
6 t=10 //mm// t h i c k n e s s
7 P=80*10^3 //N
8 T=55 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=10 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the l e n g t h o f weld i s , %f mm”,l+12.5)
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Chapter 23

Ch10

Scilab code Exa 10.2 Scilab code Exa 10.2 Machine design Machine
design

1 // d e s i n g an economi ca l j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=350 //mm
6 t=20 //mm
7 ft=90 //N/mmˆ2
8 T=60 //N/mmˆ2
9 fc=150 //N/mmˆ2

10 printf(” the va lu e o f d i s , %f mm\n” ,6*sqrt(t))
11 //d=26.8//mm
12 // s tandard va lu e i s d=29mm us i ng t a b l e 9 . 7
13 d=29 //mm
14 Pt=(b-d)*t*ft //N
15 Ps =1.75*( pi/4)*d^2*T//N
16 Pc=d*t*fc //N
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17 n=Pt/Ps

18 t1 =0.75*t//mm
19 Pt1=(b-d)*t*ft //N
20 Pt2=(b-2*d)*t*ft+Ps //N
21 Pt3=(b-3*d)*t*ft+(3*Ps)//N
22 Pt4=(b-3*d)*t*ft+(6*Ps)//N
23 Ps9 =9*Ps //N// f o r 9 r i v e t s
24 Pc9 =9*Pc //N// f o r 9 r i v e t s
25 P=b*t*ft //N
26 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n , %f N\n ,

%f N\n , %f N\n , %f N\n”,Pt1 ,Pt2 ,Pt3 ,Pt4 ,Ps9 ,Pc9)
27 // e f f=l e a s t ( Pt1 . Pt2 , Pt3 , Pt4 , Ps9 , Pc9 ) /P
28 eff=Pt1/P// s i n c e Pt1 i s l e a s t
29 p=3*d +5 //mm// p i t c h
30 m=1.5*d//mm
31 d1=2.5*d//mm// d i s btw rows o f r i v e t s
32 printf(” the d iamete r i s , %f mm\n”,d)
33 printf(” the nuber o f r i v e t s i s , %f\n”,n)
34 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,t1)
35 printf(” the e f f i s , %f\n”,eff)
36 printf(” the p i t c h i s , %f mm\n”,p)
37 printf(” the marg in l p i t c h i s , %f mm\n”,m)
38 printf(” the d i s btw row i s , %f mm”,d1)

Scilab code Exa 10.11 // f i n d the max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 s=10 //mm
7 Imax =80 //N/mmˆ2
8 pi=3.14

9 // l e t T be max toque
10 // Imax =(2 .83∗T) /( p i ∗ s ∗d ˆ2)
11 T=Imax*pi*s*d^2/(2.83) //N−mm
12 printf(” the va lu e o f max to rque i s , %f N−mm”,T)
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Machine design

1 // f i n d the l e n g t h o f weld
2 clc

3 // s o l t i o n
4 // g i v en
5 b=100 //mm// width
6 t=10 //mm// t h i c k n e s s
7 P=80*10^3 //N
8 T=55 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=10 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the l e n g t h o f weld i s , %f mm”,l+12.5)

Scilab code Exa 10.2 Scilab code Exa 10.2 Machine design Machine
design

Scilab code Exa 9.141 // f i n d max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=1000 //mm
6 Imax =80 //N/mmˆ2
7 s=15 //mm
8 // l e t T be max toque
9 T=Imax*s*l^2/(4.242) //N−mm

10 printf(” the va lu e o f max to rque i s , %f N−mm”,T)
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1 // f i n d the max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 s=10 //mm
7 Imax =80 //N/mmˆ2
8 pi=3.14

9 // l e t T be max toque
10 // Imax =(2 .83∗T) /( p i ∗ s ∗d ˆ2)
11 T=Imax*pi*s*d^2/(2.83) //N−mm
12 printf(” the va lu e o f max to rque i s , %f N−mm”,T)

Machine design

1 // de t r emine the s i z e o f r i v e t s to be used f o r j o i n t
2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
7 P=50000 //N
8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
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24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)

46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)

48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
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l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Scilab code Exa 10.4 Machine design

1 // f i n d l e n g t h o f the weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=100 //mm// width
6 t=12.5 //mm// t h i c k n e s s
7 P=50*10^3 //N
8 T=56 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=12.5 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l+12.5)
15 T1=T/2.7 //N
16 //P=1.414∗ s ∗ l ∗T1
17 l1=P/(1.414*s*T1)//mm
18 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm”

,l1 +12.5)
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Scilab code Exa 10.3

Machine design

Scilab code Exa 9.151 // f i n d max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=1000 //mm
6 Imax =80 //N/mmˆ2
7 s=15 //mm
8 // l e t T be max toque
9 T=Imax*s*l^2/(4.242) //N−mm

10 printf(” the va lu e o f max to rque i s , %f N−mm”,T)

Machine design

1 // de t r emine the s i z e o f r i v e t s to be used f o r j o i n t
2 clc

3 // r e f e r f i g 9 . 2 4 , 9 . 2 5
4 // s o l u t i o n
5 // g i v en
6 t=25 //mm
7 P=50000 //N
8 e=400 //mm
9 n=7

10 T=65 //N/mmˆ2
11 fc=120 //N/mmˆ2
12 // l e t xb and yb be c e n t e r o f g r a v i t y
13 //xb=(x1+x2+x3+x4+x5+x6+x7 ) /7
14 xb =(100+200+200+200) /7 //mm
15 //yb=(y1+y2+y3+y4+y5+y6+y7 ) /7
16 yb =(200+200+200+100+100) /7 //mm
17 Ps=P/n

18 T1=P*e// tu rn i n g moment due to P//N−mm
19 // l 1=l 3
20 l1=sqrt (100^2+(200 - yb)^2) //mm
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21 l3=sqrt (100^2+(200 - yb)^2) //mm
22 l2=200-yb //mm
23 // l 4=l 7
24 l4=sqrt (100^2+(yb -100) ^2) //mm
25 l7=sqrt (100^2+(yb -100) ^2) //mm
26 // l 5=l 6
27 l5=sqrt (100^2+ yb^2) //mm
28 l6=sqrt (100^2+ yb^2) //mm
29 // eqau t i ng the moments equa l to each o th e r
30 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ2+ l 7 ˆ 2 ]
31 F1=(P*e*l1)/(l1^2+l2^2+l3^2+l4^2+l5^2+l6^2+l7^2) //N
32 F2=F1*l2/l1 //N
33 F3=F1*l3/l1 //N
34 F4=F1*l4/l1 //N
35 F5=F1*l5/l1 //N
36 F6=F1*l6/l1 //N
37 F7=F1*l7/l1 //N
38 // co s ( q1 ) =100/ l 3 =0.76=a
39 // co s ( q4 ) =100/ l 4 =0.99=b
40 // co s ( q5 ) =100/ l 5 =0.658= c
41 a=0.76

42 b=0.99

43 c=0.658

44 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

45 R4=sqrt(Ps^2+F4 ^2+2*F4*Ps*b)

46 R5=sqrt(Ps^2+F5 ^2+2*F5*Ps*c)

47 printf(” the va lu e R3 , R4 , R5 a r e r e s p c t i v e l y , %f N\n , %f
N\n , %f N\n”,R3 ,R4,R5)

48 // l e t d be d iamete r
49 pi=3.14

50 // from above we s e e tha t max l od i s R5 , t h e r e f o r e R5=
P

51 //R5=( p i /4) ∗dˆ2∗T
52 d=sqrt(R5*4/(pi*T))//mm
53 Lc=R5/(d*t)//max c r u s h i n g l oad
54 printf(” the c o r d i n a t e s o f c e n t r e o f g r a v i t y are , %f

mm\n , %f mm \n”,xb ,yb)
55 printf(” the d i r e c t l oad i s , %f N\n”,Ps)
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56 printf(” the t u rn i n g moment i s , %f N−mm\n”,T1)
57 printf(” the v a l u e s o f L i r e s p e c t i v e l y i s , %f mm\n , %f

mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”,l1 ,
l2 ,l3 ,l4,l5,l6 ,l7)

58 printf(” the sh ea r l o a d s ( Fo r c e s F) a c t i n g are , %f mm\n
, %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n , %f mm\n”
,F1 ,F2,F3,F4 ,F5,F6,F7)

59 printf(” the c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”,Lc)
60 printf(” the d iamete r i s ,%f mm\n”,d)
61 printf(” s i n c e c r u s h i n g l oad c a l c u l t e d i s l e s s then

120 N/mmˆ2 , t h e r e f o r e d e s i n g i s s a f e ”)

Scilab code Exa 10.5 Scilab code Exa 10.5 Machine design Machine de-
sign

Scilab code Exa 9.161 // f i n d l e n g t h o f the weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=100 //mm// width
6 t=12.5 //mm// t h i c k n e s s
7 P=50*10^3 //N
8 T=56 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=12.5 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l+12.5)
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15 T1=T/2.7 //N
16 //P=1.414∗ s ∗ l ∗T1
17 l1=P/(1.414*s*T1)//mm
18 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm”

,l1 +12.5)

1 // f i n d l e n g t h o f each p a r a l l e l f i l l e t weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 1 5
6 b=75 //mm// width
7 t=12.5 //mm// t h i c k n e s s
8 ft=70 //N/mmˆ2
9 T=56 //N/mmˆ2

10 l1=b-t//mm
11 s=12.5 //mm
12 // l e t l 2 be l e n g t h o f each p a r a l l e l f i l l e t f o r

s t a t i c l o a d i n g
13 //P=A∗ f t
14 P=b*t*ft //N//max l oad
15 P1 =0.707*s*l1*ft //N
16 //P2=1.414∗ s ∗ l 2 ∗T=990∗ l 2 //N
17 //P=P1+P2
18 l2=(P-P1)/990 //mm
19 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)
20 // l e n g t h o f p a r a l l e l f i l l e t f o r f a t i q u e l o a d i n g
21 ft1=ft/1.5 //N/mmˆ2
22 T1=T/2.7 //N/mmˆ2
23 P11 =0.707*s*l1*ft1 //N
24 //P2=1.414∗ s ∗ l 2 ∗T1=366∗ l 2 2 //N
25 //P=P1+P2
26 l22=(P-P11)/366 //mm
27 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l22 +12.5)

Machine design
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1 // f i n d va lu e o f P
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 9 . 2 9 and 9 . 3 0
6 T=100 //N/mmˆ2
7 n=4

8 d=20 //mm
9 //Ps=P/4=0.25∗P//N

10 e=100 //mm
11 //T1=P∗ e // t u rn i n g moment
12 // l a=ld =200=100//mm
13 // l b=l c =100//mm
14 // eqau t i ng the moments equa l to each o th e r
15 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
16 //P∗ e=(Fa/ l a ) ∗ [ 2∗300ˆ2+2∗100ˆ2 ]
17 //Fa=P∗100∗3/2000//N
18 //Fa=0.15∗P//N
19 //Fb=Fa∗ l b / l a =0.05∗P//N
20 //Fc=Fa∗ l c / l a =0.05∗P//N
21 //Fd=Fa∗ l d / l a =0.15∗P//N
22 //Ra=Ps−Fa=0.1∗P
23 //Rb=Ps−Fb=0.20∗P
24 //Rc=Ps+Fc=0.30∗p
25 //Rd=Ps+Fd=0.40∗P//N
26 //max l oad i s Rd
27 // t h e r f o r e
28 pi=3.14

29 //Rd=( p i /4) ∗T∗dˆ2
30 // 0 . 4 0∗P=( p i /4) ∗T∗dˆ2
31 P=(pi/4)*T*d^2/0.40

32 printf(” the va lu e o f f o r c e P i s , %f N”,P)
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Scilab code Exa 10.6 Scilab code Exa 10.6 Machine design Machine
design

1 // f i n d l e n g t h o f each p a r a l l e l f i l l e t weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 1 5
6 b=75 //mm// width
7 t=12.5 //mm// t h i c k n e s s
8 ft=70 //N/mmˆ2
9 T=56 //N/mmˆ2

10 l1=b-t//mm
11 s=12.5 //mm
12 // l e t l 2 be l e n g t h o f each p a r a l l e l f i l l e t f o r

s t a t i c l o a d i n g
13 //P=A∗ f t
14 P=b*t*ft //N//max l oad
15 P1 =0.707*s*l1*ft //N
16 //P2=1.414∗ s ∗ l 2 ∗T=990∗ l 2 //N
17 //P=P1+P2
18 l2=(P-P1)/990 //mm
19 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)
20 // l e n g t h o f p a r a l l e l f i l l e t f o r f a t i q u e l o a d i n g
21 ft1=ft/1.5 //N/mmˆ2
22 T1=T/2.7 //N/mmˆ2
23 P11 =0.707*s*l1*ft1 //N
24 //P2=1.414∗ s ∗ l 2 ∗T1=366∗ l 2 2 //N
25 //P=P1+P2
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26 l22=(P-P11)/366 //mm
27 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l22 +12.5)

Scilab code Exa 9.171 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)

Machine design

1 // f i n d d iamete r o f r i v e t
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 P=60000 //N
7 e=200 //mm
8 T=150 //N/mmˆ2
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9 Ps=P/n

10 // l 1=l 3=l 4=l 6
11 l1=sqrt (75^2+50^2) //mm
12 l3=sqrt (75^2+50^2) //mm
13 l4=sqrt (75^2+50^2) //mm
14 l6=sqrt (75^2+50^2) //mm
15 l2=50 //mm
16 l5=50 //mm
17 // eqau t i ng the moments equa l to each o th e r
18 //P∗ e=(F1/ l 1 ) ∗ [ l 1 ˆ2+ l 2 ˆ2+ l 3 ˆ2+ l 4 ˆ2+ l 5 ˆ2+ l 6 ˆ 2 ]
19 //P∗ e=(F1/ l 1 ) ∗ [ 4∗ l 1 ˆ2+2∗ l 2 ˆ 2 ]
20 F1=(P*e*l1)/(4*l1 ^2+2*l2^2) //N
21 F2=F1*l2/l1 //N
22 F3=F1*l3/l1 //N
23 F4=F1*l4/l1 //N
24 F5=F1*l5/l1 //N
25 F6=F1*l6/l1 //N
26 // co s ( q1 ) =50/ l 1 =0.555=a
27 a=0.555

28 R3=sqrt(Ps^2+F3 ^2+2*F3*Ps*a)

29 R2=Ps+F2 //N
30 printf(” the va lu e o f f o r c e s i s , %f N\n , %f N\n”,R2 ,R3)
31 //R3>R2
32 pi=3.14

33 P=(pi/4)*d^2*T

34 //R3=P
35 d=sqrt(R3 /117.8) //mm
36 printf(” the va lu e o f d i amete r i s , %f mm\n”,d)
37 printf(” the s tandard d iamete r o f i s 1 9 . 5 mm ”)
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Scilab code Exa 9.18 Scilab code Exa 9.18 Machine design Machine de-
sign

Scilab code Exa 10.61 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)

1 // de t e rmine d iamet r o f d i amete r and t h i c k n e s s o f
p l a t e

2 clc

3 // s o l u t i o n
4 // g iven ’
5 n=4

6 Ab=60 //mm
7 Cd=60 //mm
8 Bc=60 //mm
9 P=100000 //N

10 Ef=150 //mm
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11 q=30 // deg
12 Ty=240 //N/mmˆ2
13 Fs=1.5

14 Fb=125 //N/mmˆ2
15 b=240 //mm
16 // l e t d be d iamete r o f r i v e t
17 Ps=P/n//N
18 e=Ef*sin(q)//mm
19 la =60+30 //mm
20 ld=90 //mm
21 // l a=ld
22 // l b=l c
23 lb=30 //mm
24 lc=30 //mm
25 // eqau t i ng the moments equa l to each o th e r
26 //P∗ e=(Fa/ l a ) ∗ [ l a ˆ2+ lb ˆ2+ l c ˆ2+ ld ˆ 2 ]
27 // 10000∗75=(Fa/ l a ) ∗ [ 2∗90ˆ2+2∗30ˆ2 ]
28 Fa =7500*1000* la /(2*90^2+2*30^2) //N
29 Fb=Fa*lb/la //N
30 Fc=Fa*lc/la //N
31 Fd=Fa*ld/la //N
32 a=-sqrt (3)/2 // deg
33 b=-sqrt (3)/2 // deg
34 c=sqrt (3)/2

35 d=sqrt (3)/2

36 Ra=sqrt(Ps^2+ Fa^2+ 2*Fa*Ps*a)

37 Rb=sqrt(Ps^2+ Fb^2+ 2*Fb*Ps*b)

38 Rc=sqrt(Ps^2+ Fc^2+ 2*Fc*Ps*c)

39 Rd=sqrt(Ps^2+ Fd^2+ 2*Fd*Ps*d)

40 printf(” the va lu e o f Ps i s , %f N\n ”,Ps)
41 printf(” the va lu e f o f o r c e s rae , %f N\n , %f n\n , %f n\

n , %f N\n”,Fa ,Fb,Fc,Fd)
42 printf(” the va lu e o f Ra , Rb , Rc and Rd are , %f N\n , %f N

\n , %f N\n , %f N\n”,Ra ,Rb,Rc,Rd)
43 // s i n c e g r e a t e s t i s Rd , t h e r f o r e Rd=P
44 pi=3.14

45 //P=( p i /4) ∗dˆ2∗Ty/Fs //N
46 d1=sqrt(Rd /125.7)
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47 printf(” the d iamet r o f r i v e t i s %f mm\n”,d1)
48 printf(” choo s i n g th s tandard va lu e od d as 2 3 . 5 mm\n

”)

Machine design

1 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)
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Chapter 24

Ch10

Scilab code Exa 10.1 Scilab code Exa 10.1 Machine design Machine
design

1 // f i n d l e n g t h o f weld at top and bottom
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 1
6 P=200*10^3 //n
7 T=75 //N/mmˆ2
8 s=10 //mm
9 // a+b=200//mm

10 // l e t l a=l e n g t h o f weld at top
11 // l b=l e n g t h o f weld at bottom
12 // l=l a+lb // t o t a l l e n g t h o f b e l t
13 //P=0.707∗ s ∗ l ∗T
14 l=P/(0.707*s*T)//mm
15 b=[(200 -10) *10*95+(150*10*5) ]/(190*10+1500) //mm
16 a=200-b//mm
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17 la=l*b/(a+b)//mm
18 lb=l-la //mm
19 printf(” the va lu e o f l e n g t h at top and bottom i s , %f

mm\n , %f mm”,la ,lb)

Scilab code Exa 10.71 // f i n d the l e n g t h o f weld
2 clc

3 // s o l t i o n
4 // g i v en
5 b=100 //mm// width
6 t=10 //mm// t h i c k n e s s
7 P=80*10^3 //N
8 T=55 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=10 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the l e n g t h o f weld i s , %f mm”,l+12.5)

Machine design

1 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
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16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)

Scilab code Exa 10.9 Scilab code Exa 10.9 Machine design Machine de-
sign

Scilab code Exa 10.2
1 // f i n d l e n g t h o f weld at top and bottom

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 1
6 P=200*10^3 //n
7 T=75 //N/mmˆ2
8 s=10 //mm
9 // a+b=200//mm

10 // l e t l a=l e n g t h o f weld at top
11 // l b=l e n g t h o f weld at bottom
12 // l=l a+lb // t o t a l l e n g t h o f b e l t
13 //P=0.707∗ s ∗ l ∗T
14 l=P/(0.707*s*T)//mm
15 b=[(200 -10) *10*95+(150*10*5) ]/(190*10+1500) //mm
16 a=200-b//mm
17 la=l*b/(a+b)//mm
18 lb=l-la //mm
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19 printf(” the va lu e o f l e n g t h at top and bottom i s , %f
mm\n , %f mm”,la ,lb)

1 // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=2000 //N
6 e=120 //mm
7 l=40 //mm
8 Tmax =25 //N/mmˆ2
9 // l e t s be s i z e o f weld and t be t h r o a t t h i c k n e s s

10 // r e f f i g 1 0 . 2 4
11 //A=2∗ t ∗ l
12 //A=2∗0.707∗ s ∗ l
13 //A=2∗0.707∗ s ∗40
14 //A=56.56∗ s //mmˆ2
15 // t=P/A
16 // t =35.4/ s //N/mmˆ2
17 M=P*e//N−mm
18 //Z=s ∗ l ˆ 2 / ( 4 . 2 4 2 ) // s e c t i o n modulus //mmˆ3
19 // fb=M/Z//
20 // fb=P∗ e /Z//
21 // fb =636.6/ s
22 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
23 // 25=320.3/ s
24 s=320.3/25 //mm
25 printf(” the s i e z e o f weld i s , %f mm”,s)

Machine design

1 // f i n d the max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 s=10 //mm
7 Imax =80 //N/mmˆ2
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8 pi=3.14

9 // l e t T be max toque
10 // Imax =(2 .83∗T) /( p i ∗ s ∗d ˆ2)
11 T=Imax*pi*s*d^2/(2.83) //N−mm
12 printf(” the va lu e o f max to rque i s , %f N−mm”,T)

Scilab code Exa 10.9 Scilab code Exa 10.9 Machine design Machine
design

1 // f i n d max noraml and sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 5
6 D=50 //mm
7 s=15 //mm
8 P=10000 //N
9 e=200 //mm

10 // l e t t i s t h i c k n e s s o f t h r o a t
11 //A=t ∗ p i ∗D
12 pi=3.14

13 A=0.707*s*pi*D//mmˆ2
14 t=P/A//N/mmˆ2
15 M=P*e//N−mm
16 Z=pi *.707*s*D^2/4 //mmˆ3
17 fb=M/Z//N/mmˆ2
18 ftmax =(0.5* fb)+(0.5* sqrt(fb^2+4*t^2))//N/mmˆ2
19 Tmax =(0.5* sqrt(fb ^2+4*t^2))//N/mmˆ2
20 printf(” the max normal s t r e s s and sh ea r s t r e s s are ,

%f N/mmˆ2\n , %f N/mmˆ2 r e s p e c t i v e l y ”,ftmax ,Tmax)
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Scilab code Exa 10.31 // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=2000 //N
6 e=120 //mm
7 l=40 //mm
8 Tmax =25 //N/mmˆ2
9 // l e t s be s i z e o f weld and t be t h r o a t t h i c k n e s s

10 // r e f f i g 1 0 . 2 4
11 //A=2∗ t ∗ l
12 //A=2∗0.707∗ s ∗ l
13 //A=2∗0.707∗ s ∗40
14 //A=56.56∗ s //mmˆ2
15 // t=P/A
16 // t =35.4/ s //N/mmˆ2
17 M=P*e//N−mm
18 //Z=s ∗ l ˆ 2 / ( 4 . 2 4 2 ) // s e c t i o n modulus //mmˆ3
19 // fb=M/Z//
20 // fb=P∗ e /Z//
21 // fb =636.6/ s
22 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
23 // 25=320.3/ s
24 s=320.3/25 //mm
25 printf(” the s i e z e o f weld i s , %f mm”,s)

Machine design

1 // f i n d max to rque
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=1000 //mm
6 Imax =80 //N/mmˆ2
7 s=15 //mm
8 // l e t T be max toque
9 T=Imax*s*l^2/(4.242) //N−mm

10 printf(” the va lu e o f max to rque i s , %f N−mm”,T)
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Scilab code Exa 10.4 Scilab code Exa 10.4 Machine design Machine de-
sign

Scilab code Exa 10.101 // f i n d s i z e o f we lds
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 6
6 P=25*10^3 //N
7 Tmax =75*10^3 //N
8 l=100 //mm
9 b=150 //mm

10 e=500 //mm
11 // l e t t i s t h i c k n e s s o f t h r o a t and s s i z e
12 // t =0.707∗ s
13 //A=t ∗ (2∗b+2∗ l ) =353.5∗ s //mmˆ2
14 // t=P/A
15 // t =70.72/ s //N/mmˆ2
16 M=P*e//N−mm
17 //Z=t ∗ [ b∗ l+ b ˆ2/3 ]=15907 .5∗ s //mmˆ3
18 // fb=M/Z//
19 // fb=P∗ e /Z//
20 // fb =785.8/ s //N/mmˆ2
21 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
22 // 75=399.2/ s
23 s=399.2/75 //mm
24 printf(” the s i e z e o f weld i s , %f mm”,s)

1 // f i n d l e n g t h o f the weld
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2 clc

3 // s o l u t i o n
4 // g i v en
5 b=100 //mm// width
6 t=12.5 //mm// t h i c k n e s s
7 P=50*10^3 //N
8 T=56 //N/mmˆ2
9 // l e t l and s be l e n g t h o f wled and s i z e o f weld

10 // s=t
11 s=12.5 //mm
12 //P=1.414∗ s ∗ l ∗T
13 l=P/(1.414*s*T)//mm
14 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l+12.5)
15 T1=T/2.7 //N
16 //P=1.414∗ s ∗ l ∗T1
17 l1=P/(1.414*s*T1)//mm
18 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm”

,l1 +12.5)

Machine design

1 // f i n d max noraml and sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 5
6 D=50 //mm
7 s=15 //mm
8 P=10000 //N
9 e=200 //mm

10 // l e t t i s t h i c k n e s s o f t h r o a t
11 //A=t ∗ p i ∗D
12 pi=3.14

13 A=0.707*s*pi*D//mmˆ2
14 t=P/A//N/mmˆ2
15 M=P*e//N−mm
16 Z=pi *.707*s*D^2/4 //mmˆ3

292



17 fb=M/Z//N/mmˆ2
18 ftmax =(0.5* fb)+(0.5* sqrt(fb^2+4*t^2))//N/mmˆ2
19 Tmax =(0.5* sqrt(fb ^2+4*t^2))//N/mmˆ2
20 printf(” the max normal s t r e s s and sh ea r s t r e s s are ,

%f N/mmˆ2\n , %f N/mmˆ2 r e s p e c t i v e l y ”,ftmax ,Tmax)

Scilab code Exa 10.12 Machine design

1 // c a l s i z e o f weld at 1 and 2
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 7
6 P=15*10^3 //N
7 Tmax =120 //N/mmˆ2
8 d=80 //mm
9 // l e t s be s i z e o f weld

10 T=P*240 //N−mm// to rque
11 // t =(2 .83∗T) /( p i ∗ s ∗80ˆ2) =506.6/ s
12 M=P*175 //N−mm
13 // fb =(5 .66∗M) /( p i ∗ s ∗80ˆ2) =(738 .8/ s ) //N/mmˆ2
14 //Tmax=0.5∗ ( s q r t ( fb ˆ2+t ˆ2) )
15 //Tmax=627/ s
16 s=627/ Tmax //mm
17 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 10.11

Machine design

1 // f i n d s i z e o f we lds
2 clc

3 // s o l u t i o n
4 // g i v en
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5 // r e f f i g 1 0 . 2 6
6 P=25*10^3 //N
7 Tmax =75*10^3 //N
8 l=100 //mm
9 b=150 //mm

10 e=500 //mm
11 // l e t t i s t h i c k n e s s o f t h r o a t and s s i z e
12 // t =0.707∗ s
13 //A=t ∗ (2∗b+2∗ l ) =353.5∗ s //mmˆ2
14 // t=P/A
15 // t =70.72/ s //N/mmˆ2
16 M=P*e//N−mm
17 //Z=t ∗ [ b∗ l+ b ˆ2/3 ]=15907 .5∗ s //mmˆ3
18 // fb=M/Z//
19 // fb=P∗ e /Z//
20 // fb =785.8/ s //N/mmˆ2
21 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
22 // 75=399.2/ s
23 s=399.2/75 //mm
24 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 10.5 Machine design

1 // f i n d l e n g t h o f each p a r a l l e l f i l l e t weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 1 5
6 b=75 //mm// width
7 t=12.5 //mm// t h i c k n e s s
8 ft=70 //N/mmˆ2
9 T=56 //N/mmˆ2

10 l1=b-t//mm
11 s=12.5 //mm
12 // l e t l 2 be l e n g t h o f each p a r a l l e l f i l l e t f o r
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s t a t i c l o a d i n g
13 //P=A∗ f t
14 P=b*t*ft //N//max l oad
15 P1 =0.707*s*l1*ft //N
16 //P2=1.414∗ s ∗ l 2 ∗T=990∗ l 2 //N
17 //P=P1+P2
18 l2=(P-P1)/990 //mm
19 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)
20 // l e n g t h o f p a r a l l e l f i l l e t f o r f a t i q u e l o a d i n g
21 ft1=ft/1.5 //N/mmˆ2
22 T1=T/2.7 //N/mmˆ2
23 P11 =0.707*s*l1*ft1 //N
24 //P2=1.414∗ s ∗ l 2 ∗T1=366∗ l 2 2 //N
25 //P=P1+P2
26 l22=(P-P11)/366 //mm
27 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l22 +12.5)

Scilab code Exa 10.13 Machine design

Scilab code Exa 10.121 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
11 // l e t s be s i z e o f weld
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12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532

25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Machine design

1 // c a l s i z e o f weld at 1 and 2
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 7
6 P=15*10^3 //N
7 Tmax =120 //N/mmˆ2
8 d=80 //mm
9 // l e t s be s i z e o f weld

10 T=P*240 //N−mm// to rque
11 // t =(2 .83∗T) /( p i ∗ s ∗80ˆ2) =506.6/ s
12 M=P*175 //N−mm
13 // fb =(5 .66∗M) /( p i ∗ s ∗80ˆ2) =(738 .8/ s ) //N/mmˆ2
14 //Tmax=0.5∗ ( s q r t ( fb ˆ2+t ˆ2) )
15 //Tmax=627/ s
16 s=627/ Tmax //mm
17 printf(” the s i e z e o f weld i s , %f mm”,s)
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Scilab code Exa 10.14 Scilab code Exa 10.14 Machine design Machine
design

1 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)

Scilab code Exa 10.131 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n

297



4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
11 // l e t s be s i z e o f weld
12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532

25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Machine design

1 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
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11 // l e t s be s i z e o f weld
12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532

25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 10.7 Scilab code Exa 10.7 Machine design Machine de-
sign

Scilab code Exa 10.141 // f i n d max sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 2 and 33
6 s=6 //mm
7 P=20*10^3 //N
8 l=40 //mm
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9 b=90 //mm
10 // l e t t t h r o a t t h i c k n e s s
11 // l e t x i s d i s t a n c e o f Cg from l e f t edge
12 x=l^2/(2*l+b)//mm
13 //J=t ∗ [ ( b+2∗ l ) ˆ3/12−( l ˆ2∗ ( b+l ) ˆ2/( b∗2∗ l ) ) ]
14 J=0.707*s*[{(b+2*l)^3/12} -{(l^2*(b+l)^2)/(b+2*l)}] //

mmˆ4
15 printf(” the va lu e o f J i s , %f mmˆ4\n”,J)
16 Bg=40

17 e=200-x//mm
18 r1=Bg-x//mm
19 Ab =(90/2) //mm
20 r2=sqrt(Ab^2+Bg^2) //mm
21 // co s ( q )=r2 / r1 =0.5625
22 a=0.5625

23 A=2*0.707*s*l+(0.707*s*b)//mmˆ2
24 t1=P/A//N/mmˆ2 ’
25 t2=P*e*r2/J//N/mmˆ2
26 T=sqrt(t1^2 + t2^2 + 2*t1*t2*a)//N/mmˆ2 ’
27 printf( ” the va lu e o f x i s , %f mm\n”,x)
28 printf(” the va lu e o f d i r e c t s h ea r s t r e s s i s , %f N/mm

ˆ2\n”,t1)
29 printf(” the va lu e o f s e conda ry sh ea r s t r e s s i s , %f N/

mmˆ2\n”,t2)
30 printf(” the max sh e r a s t r e s s i s , %f N/mmˆ2”,T)

1 // de t e rmine the l e n g t h o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 0 . 1 6
6 b=120 //mm// width
7 t=15 //mm// t h i c k n e s s
8 l1=b -12.5 //mm
9 s=15 //mm

10 ft1 =70 //N/mmˆ2// t e n s i l e s t r e s s
11 ft2 =56 //N/mmˆ2// sh ea r s t r e s s
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12 // l e t l 2 be l e n g t h o f weld
13 //P=A∗ f t
14 P=120*15* ft1 //N
15 ft11=ft1 /1.5 //N/mmˆ2
16 ft22=ft2 /2.7 //N/mmˆ2
17 P1 =0.707*s*l1*ft11 //N
18 //P2=0.707∗ s ∗ l 2 ∗ f t 2 2 =440∗ l 2 //N
19 //P=P1+P2//N
20 l2=(P-P1)/440 //mm
21 printf(” the va lu e o f l e n g t h o f s t a t i c weld i s , %f mm\

n”,l2 +12.5)

Machine design

1 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
11 // l e t s be s i z e o f weld
12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532
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25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 10.15 Scilab code Exa 10.15 Machine design Machine
design

1 // f i n d max sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 2 and 33
6 s=6 //mm
7 P=20*10^3 //N
8 l=40 //mm
9 b=90 //mm

10 // l e t t t h r o a t t h i c k n e s s
11 // l e t x i s d i s t a n c e o f Cg from l e f t edge
12 x=l^2/(2*l+b)//mm
13 //J=t ∗ [ ( b+2∗ l ) ˆ3/12−( l ˆ2∗ ( b+l ) ˆ2/( b∗2∗ l ) ) ]
14 J=0.707*s*[{(b+2*l)^3/12} -{(l^2*(b+l)^2)/(b+2*l)}] //

mmˆ4
15 printf(” the va lu e o f J i s , %f mmˆ4\n”,J)
16 Bg=40

17 e=200-x//mm
18 r1=Bg-x//mm
19 Ab =(90/2) //mm
20 r2=sqrt(Ab^2+Bg^2) //mm
21 // co s ( q )=r2 / r1 =0.5625
22 a=0.5625

23 A=2*0.707*s*l+(0.707*s*b)//mmˆ2
24 t1=P/A//N/mmˆ2 ’
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25 t2=P*e*r2/J//N/mmˆ2
26 T=sqrt(t1^2 + t2^2 + 2*t1*t2*a)//N/mmˆ2 ’
27 printf( ” the va lu e o f x i s , %f mm\n”,x)
28 printf(” the va lu e o f d i r e c t s h e a r s t r e s s i s , %f N/mm

ˆ2\n”,t1)
29 printf(” the va lu e o f s e conda ry sh ea r s t r e s s i s , %f N/

mmˆ2\n”,t2)
30 printf(” the max sh e r a s t r e s s i s , %f N/mmˆ2”,T)

1 // f i n d s i z e o f f i l l e t we lds at top and bottom
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 4
6 P=15000 //N
7 t=150 //N/mmˆ2
8 l=25 //mm
9 //Pva+Pvb=P, Pva=Pvb

10 Pva=P/2 //N
11 Pvb=P/2 //N
12 // ba l n c e moments abt B
13 Pha=(P*50) /75 //N
14 // l e t s1 be s i z e at top
15 Pa=sqrt(Pva ^2+Pha^2) //N
16 printf(” the va lu e o f f o r c e at A i s , %f N\n”,Pa)
17 //Pa=tho r a t a r ea ∗ p e r m i s s i b l e s t r e s s
18 //Pa=0.707∗ s1 ∗ l ∗ t =0.707∗ s1 ∗25∗150=2650∗ s1
19 s1=Pa /2650 //mm
20 printf(” the s i z e o f weld at top i s , %f mm\n”,s1)
21 // l e t s2 be s i z e at bottom
22 //Pvb=0.707∗ s2 ∗ l ∗ t
23 //Pvb=2650∗ s2
24 s2=Pvb /2650 //mm
25 printf(” the s i z e o f weld at bottom i s , %f mm\n”,s2)
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Scilab code Exa 10.8 Machine design

304



Chapter 25

Ch11

1 // f i n d l e n g t h o f weld at top and bottom
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 1
6 P=200*10^3 //n
7 T=75 //N/mmˆ2
8 s=10 //mm
9 // a+b=200//mm

10 // l e t l a=l e n g t h o f weld at top
11 // l b=l e n g t h o f weld at bottom
12 // l=l a+lb // t o t a l l e n g t h o f b e l t
13 //P=0.707∗ s ∗ l ∗T
14 l=P/(0.707*s*T)//mm
15 b=[(200 -10) *10*95+(150*10*5) ]/(190*10+1500) //mm
16 a=200-b//mm
17 la=l*b/(a+b)//mm
18 lb=l-la //mm
19 printf(” the va lu e o f l e n g t h at top and bottom i s , %f

mm\n , %f mm”,la ,lb)
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Scilab code Exa 11.1 Scilab code Exa 11.1 Machine design Machine de-
sign

1 // f i n d s a f e t e n s i l e l o ad
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=30 //mm
6 ft=42 //N/mmˆ2
7 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=30mm i s A

=561//N/mmˆ2
8 A=561 //mmˆ2
9 F=A*ft //N

10 printf(” the va lu e o f f o r c e i s , %f N”,F)

1 // f i n d s i z e o f f i l l e t we lds at top and bottom
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 4
6 P=15000 //N
7 t=150 //N/mmˆ2
8 l=25 //mm
9 //Pva+Pvb=P, Pva=Pvb

10 Pva=P/2 //N
11 Pvb=P/2 //N
12 // ba l n c e moments abt B
13 Pha=(P*50) /75 //N
14 // l e t s1 be s i z e at top
15 Pa=sqrt(Pva ^2+Pha^2) //N
16 printf(” the va lu e o f f o r c e at A i s , %f N\n”,Pa)
17 //Pa=tho r a t a r ea ∗ p e r m i s s i b l e s t r e s s
18 //Pa=0.707∗ s1 ∗ l ∗ t =0.707∗ s1 ∗25∗150=2650∗ s1
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19 s1=Pa /2650 //mm
20 printf(” the s i z e o f weld at top i s , %f mm\n”,s1)
21 // l e t s2 be s i z e at bottom
22 //Pvb=0.707∗ s2 ∗ l ∗ t
23 //Pvb=2650∗ s2
24 s2=Pvb /2650 //mm
25 printf(” the s i z e o f weld at bottom i s , %f mm\n”,s2)
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Chapter 26

Ch11

Scilab code Exa 10.9 Machine design

1 // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=2000 //N
6 e=120 //mm
7 l=40 //mm
8 Tmax =25 //N/mmˆ2
9 // l e t s be s i z e o f weld and t be t h r o a t t h i c k n e s s

10 // r e f f i g 1 0 . 2 4
11 //A=2∗ t ∗ l
12 //A=2∗0.707∗ s ∗ l
13 //A=2∗0.707∗ s ∗40
14 //A=56.56∗ s //mmˆ2
15 // t=P/A
16 // t =35.4/ s //N/mmˆ2
17 M=P*e//N−mm
18 //Z=s ∗ l ˆ 2 / ( 4 . 2 4 2 ) // s e c t i o n modulus //mmˆ3
19 // fb=M/Z//
20 // fb=P∗ e /Z//
21 // fb =636.6/ s
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22 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
23 // 25=320.3/ s
24 s=320.3/25 //mm
25 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 11.2 Machine design

Scilab code Exa 11.11 // f i n d s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=24 //mm
6 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=24mm ,

c o r e d i amete r dc i s =20.32//mm
7 dc =20.32 //mm
8 // l e t f t i s s t r e s s
9 P=2840*d//N

10 pi=3.14

11 //P=A∗ f t
12 A=(pi/4)*dc^2

13 ft=P/(A)//N/mmˆ2
14 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,ft)

Machine design

1 // f i n d s a f e t e n s i l e l o ad
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=30 //mm
6 ft=42 //N/mmˆ2
7 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=30mm i s A

=561//N/mmˆ2
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8 A=561 //mmˆ2
9 F=A*ft //N

10 printf(” the va lu e o f f o r c e i s , %f N”,F)

Scilab code Exa 11.3 Scilab code Exa 11.3 Machine design Machine
design

1 // f i n d max noraml and sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 5
6 D=50 //mm
7 s=15 //mm
8 P=10000 //N
9 e=200 //mm

10 // l e t t i s t h i c k n e s s o f t h r o a t
11 //A=t ∗ p i ∗D
12 pi=3.14

13 A=0.707*s*pi*D//mmˆ2
14 t=P/A//N/mmˆ2
15 M=P*e//N−mm
16 Z=pi *.707*s*D^2/4 //mmˆ3
17 fb=M/Z//N/mmˆ2
18 ftmax =(0.5* fb)+(0.5* sqrt(fb^2+4*t^2))//N/mmˆ2
19 Tmax =(0.5* sqrt(fb ^2+4*t^2))//N/mmˆ2
20 printf(” the max normal s t r e s s and sh ea r s t r e s s are ,

%f N/mmˆ2\n , %f N/mmˆ2 r e s p e c t i v e l y ”,ftmax ,Tmax)

Scilab code Exa 11.21 // f i n d nominal d i amete r o f b o l t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 2 2
6 P=60000 //N
7 ft=100 //N/mmˆ2
8 // l e t d nominal d i amete r and dc c o r e d i a
9 //P=f t /A

10 //A=( p i /4) ∗dc ˆ2
11 pi=3.14

12 dc=sqrt(P*4/(pi*ft))

13 printf(” the va lu e o f dc i s , %f mm\n”,dc)
14 printf(” the nominal va l u e o f d i s 33 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=24 //mm
6 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=24mm ,

c o r e d i amete r dc i s =20.32//mm
7 dc =20.32 //mm
8 // l e t f t i s s t r e s s
9 P=2840*d//N

10 pi=3.14

11 //P=A∗ f t
12 A=(pi/4)*dc^2

13 ft=P/(A)//N/mmˆ2
14 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,ft)
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Scilab code Exa 11.3 Scilab code Exa 11.3 Machine design Machine
design

Scilab code Exa 11.41 // f i n d s i z e o f we lds
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 6
6 P=25*10^3 //N
7 Tmax =75*10^3 //N
8 l=100 //mm
9 b=150 //mm

10 e=500 //mm
11 // l e t t i s t h i c k n e s s o f t h r o a t and s s i z e
12 // t =0.707∗ s
13 //A=t ∗ (2∗b+2∗ l ) =353.5∗ s //mmˆ2
14 // t=P/A
15 // t =70.72/ s //N/mmˆ2
16 M=P*e//N−mm
17 //Z=t ∗ [ b∗ l+ b ˆ2/3 ]=15907 .5∗ s //mmˆ3
18 // fb=M/Z//
19 // fb=P∗ e /Z//
20 // fb =785.8/ s //N/mmˆ2
21 //Tmax=0 .5∗ [ s q r t ( fb ˆ2+4∗ t ˆ2) ]
22 // 75=399.2/ s
23 s=399.2/75 //mm
24 printf(” the s i e z e o f weld i s , %f mm”,s)

1 // f i n d nominal d i amete r o f b o l t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 2 2
6 P=60000 //N
7 ft=100 //N/mmˆ2
8 // l e t d nominal d i amete r and dc c o r e d i a
9 //P=f t /A
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10 //A=( p i /4) ∗dc ˆ2
11 pi=3.14

12 dc=sqrt(P*4/(pi*ft))

13 printf(” the va lu e o f dc i s , %f mm\n”,dc)
14 printf(” the nominal va l u e o f d i s 33 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=25*10^3 //N−mm
6 n=4

7 Rp=30 //mm
8 t=30 //N/mmˆ2
9 Ps=T/Rp //N// s h e a r i n g l oad

10 // l e t dc be c o r e d i a
11 //P=t ∗n∗A
12 //A=( p i /4) ∗dc ˆ2
13 pi=3.14

14 //P=t ∗n ∗ ( p i /4) ∗dc ˆ2=94.26∗ dc ˆ2
15 //P=Ps
16 dc=sqrt(Ps /94.26) //mm
17 printf(” the va lu e o f dc i s , %f mm\n”,dc)
18 printf(” the s tandard va lu e o f c o r e d iamet r i s 3 . 1 4 1

mm f r on T11 . 1 ”)

Scilab code Exa 10.12 Machine design

Scilab code Exa 11.51 // c a l s i z e o f weld at 1 and 2
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2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 7
6 P=15*10^3 //N
7 Tmax =120 //N/mmˆ2
8 d=80 //mm
9 // l e t s be s i z e o f weld

10 T=P*240 //N−mm// to rque
11 // t =(2 .83∗T) /( p i ∗ s ∗80ˆ2) =506.6/ s
12 M=P*175 //N−mm
13 // fb =(5 .66∗M) /( p i ∗ s ∗80ˆ2) =(738 .8/ s ) //N/mmˆ2
14 //Tmax=0.5∗ ( s q r t ( fb ˆ2+t ˆ2) )
15 //Tmax=627/ s
16 s=627/ Tmax //mm
17 printf(” the s i e z e o f weld i s , %f mm”,s)

Machine design

Scilab code Exa 11.51 // f i n d d i a meter o f th r eaded pa r t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 p=1.6 //N/mmˆ2
7 ft=50 //N/mmˆ2
8 pi=3.14

9 A=(pi/4)*D^2

10 F=A*p//N
11 printf(” the va lu e o f f o r c e i s , %f N\n”,F)
12 // s i n c e l e v e r a g e i s 8 , t h e r f o r
13 W=F/8 //N
14 P=F-W

15 // l e t dc be c o r e dia ’
16 //P=( p i /4) ∗dc ˆ2∗ f t
17 dc=sqrt(P*4/(pi*ft))//mm
18 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
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19 printf(” the s tandard va lu e o f c o r e d iamet r i s
1 8 . 3 76 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=25*10^3 //N−mm
6 n=4

7 Rp=30 //mm
8 t=30 //N/mmˆ2
9 Ps=T/Rp //N// s h e a r i n g l oad

10 // l e t dc be c o r e d i a
11 //P=t ∗n∗A
12 //A=( p i /4) ∗dc ˆ2
13 pi=3.14

14 //P=t ∗n ∗ ( p i /4) ∗dc ˆ2=94.26∗ dc ˆ2
15 //P=Ps
16 dc=sqrt(Ps /94.26) //mm
17 printf(” the va lu e o f dc i s , %f mm\n”,dc)
18 printf(” the s tandard va lu e o f c o r e d iamet r i s 3 . 1 4 1

mm f r on T11 . 1 ”)

Scilab code Exa 10.13 Scilab code Exa 10.13 Machine design

1 //caLCULATE the nmber ans s i z e o f s t ud s
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=350 //mm
6 p=1.25 //N/mmˆ2
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7 ft=33 //N/mmˆ2
8 // l e t d be d iamete r o f s t ud s and dc be c o r e da imete r

o f s t ud s
9 pi=3.14

10 P=(pi/4)*D^2*p//N
11 // assuming nominal d i a o f s t ud s =24 , c o r r s p ond i n g dc

=20.32//mm
12 d=24 //mm
13 dc =20.32 //mm
14 //P1=( p i /4) ∗dc ˆ2∗ f t ∗n
15 n=P*4/(pi*dc^2*ft)

16 printf(” the va lu e o f nukmber o f s t ud s i s , %f \n”,n)
17 printf(” l e t us assume the va lu e o f nukmber o f s t ud s

i s 12\n” )

18 d1=25 //mm// d i a o f s t i d ho l e
19 t=10 //mm// assume
20 Dp=D+2*t+3*d1 //mmm
21 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
22 Pc=(pi*Dp)/(12) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
23 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\

n”,Pc)
24 x1=20* sqrt(d1)//mm
25 x2=30* sqrt(d1)//mm
26 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm”,x1 ,x2)
27 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e ”)
28 printf(” the s i z e o f s tud i s M24”)

Machine design

1 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
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8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
11 // l e t s be s i z e o f weld
12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532

25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 11.5 Machine design

1 // f i n d d i a meter o f th r eaded pa r t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 p=1.6 //N/mmˆ2
7 ft=50 //N/mmˆ2
8 pi=3.14

9 A=(pi/4)*D^2

10 F=A*p//N
11 printf(” the va lu e o f f o r c e i s , %f N\n”,F)
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12 // s i n c e l e v e r a g e i s 8 , t h e r f o r
13 W=F/8 //N
14 P=F-W

15 // l e t dc be c o r e dia ’
16 //P=( p i /4) ∗dc ˆ2∗ f t
17 dc=sqrt(P*4/(pi*ft))//mm
18 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
19 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 8 . 3 76 mm f r on T11 . 1 ”)

Scilab code Exa 11.7 Machine design

Scilab code Exa 10.14 Machine design

1 // d e s i n g th cove r p l a t e
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=120 //mm
6 r=60 //mm
7 p=6 //N/mmˆ2
8 ft=60 //N/mmˆ2
9 ftb =40 //N/mmˆ2

10 t=r*[sqrt((ft+p)/(ft-p)) -1] //mm
11 printf(” the va lu e o f t h i c n e s s i s , %f mm\n”,t)
12 printf(” l e t us c o n s i d e r t=10mm\n”)
13 // l e t d be nominal dia , dc c o r e dia , nnumber o f b o l t s
14 pi=3.14

15 P=(pi/4)*D^2*p//N
16 // l e t us assume d=24//mm, c o r r s p ond i n g dc =20.32/
17 d=24 //mm
18 dc =20.32 //mm
19 //P1=( p i /4) ∗dc ˆ2∗ f t b ∗n// r e s i s t a n c e o f f e r e d by n

b o l t s
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20 //P1=12973∗n//N
21 //P=P1
22 n=P/12973

23 printf(” the va lu e o f number o f s t ud s i s , %f \n”,n)
24 printf(” l e t us assume the va lu e o f number o f s t ud s

i s 6\n” )

25 d1=25 //mm// d i a o f s t i d ho l e
26 t=10 //mm// assume
27 Dp=D+2*t+3*d1 //mmm
28 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
29 Pc=(pi*Dp)/(6) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
30 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\

n”,Pc)
31 x1=20* sqrt(d1)//mm
32 x2=30* sqrt(d1)//mm
33 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm\n”,x1 ,x2)
34 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e \n”)
35 printf(” the s i z e o f b o l t i s M24”)

1 // // f i n d s i z e o f weld
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 2 8
6 P=15000 //N
7 T=80 //N/mmˆ2
8 b=80 //mm
9 l=50 //mm

10 e=125 //mm
11 // l e t s be s i z e o f weld
12 //A=2∗ t ∗ l / /70 . 7∗ s //mmˆ2
13 //T1=P/A//N/mmˆ2// d i r e c t s t r e s s
14 //T1=212/ s
15 //J=t ∗ l ∗ (3∗bˆ2+ l ˆ2) /6//mmˆ4
16 //J=127850∗ s //mmˆ4
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17 ab=40 //mm
18 bg=25 //mm=r1
19 r2=(sqrt(ab^2+bg^2))//mm
20 printf(” the va lu e o f r2 i s , %f mm\n”,r2)
21 //T2=P∗ e∗ r2 /J
22 //T2=689.3/ s //N/mmˆ2
23 // co s ( q )=r1 / r2 =25/47=0.532
24 a=0.532

25 //T=s q r t (T1ˆ+T2ˆ2+2∗T1∗T2∗a )
26 // 80=822/ s
27 s=822/80 //mm
28 printf(” the s i e z e o f weld i s , %f mm”,s)

Scilab code Exa 11.8 Scilab code Exa 11.8 Machine design Machine de-
sign

Scilab code Exa 10.15
1 //caLCULATE the nmber ans s i z e o f s t ud s

2 clc

3 // s o l t u i o n
4 // g i v en
5 D=350 //mm
6 p=1.25 //N/mmˆ2
7 ft=33 //N/mmˆ2
8 // l e t d be d iamete r o f s t ud s and dc be c o r e da imete r

o f s t ud s
9 pi=3.14

10 P=(pi/4)*D^2*p//N
11 // assuming nominal d i a o f s t ud s =24 , c o r r s p ond i n g dc

=20.32//mm
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12 d=24 //mm
13 dc =20.32 //mm
14 //P1=( p i /4) ∗dc ˆ2∗ f t ∗n
15 n=P*4/(pi*dc^2*ft)

16 printf(” the va lu e o f nukmber o f s t ud s i s , %f \n”,n)
17 printf(” l e t us assume the va lu e o f nukmber o f s t ud s

i s 12\n” )

18 d1=25 //mm// d i a o f s t i d ho l e
19 t=10 //mm// assume
20 Dp=D+2*t+3*d1 //mmm
21 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
22 Pc=(pi*Dp)/(12) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
23 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\

n”,Pc)
24 x1=20* sqrt(d1)//mm
25 x2=30* sqrt(d1)//mm
26 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm”,x1 ,x2)
27 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e ”)
28 printf(” the s i z e o f s tud i s M24”)

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2

12 K=0.5

13 pi=3.14

14 P2=(pi/4)*D^2*p//N
15 P1=1.5*P2 //N
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16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

Machine design

1 // f i n d max sh ea r s t r e s s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 2 and 33
6 s=6 //mm
7 P=20*10^3 //N
8 l=40 //mm
9 b=90 //mm

10 // l e t t t h r o a t t h i c k n e s s
11 // l e t x i s d i s t a n c e o f Cg from l e f t edge
12 x=l^2/(2*l+b)//mm
13 //J=t ∗ [ ( b+2∗ l ) ˆ3/12−( l ˆ2∗ ( b+l ) ˆ2/( b∗2∗ l ) ) ]
14 J=0.707*s*[{(b+2*l)^3/12} -{(l^2*(b+l)^2)/(b+2*l)}] //

mmˆ4
15 printf(” the va lu e o f J i s , %f mmˆ4\n”,J)
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16 Bg=40

17 e=200-x//mm
18 r1=Bg-x//mm
19 Ab =(90/2) //mm
20 r2=sqrt(Ab^2+Bg^2) //mm
21 // co s ( q )=r2 / r1 =0.5625
22 a=0.5625

23 A=2*0.707*s*l+(0.707*s*b)//mmˆ2
24 t1=P/A//N/mmˆ2 ’
25 t2=P*e*r2/J//N/mmˆ2
26 T=sqrt(t1^2 + t2^2 + 2*t1*t2*a)//N/mmˆ2 ’
27 printf( ” the va lu e o f x i s , %f mm\n”,x)
28 printf(” the va lu e o f d i r e c t s h e a r s t r e s s i s , %f N/mm

ˆ2\n”,t1)
29 printf(” the va lu e o f s e conda ry sh ea r s t r e s s i s , %f N/

mmˆ2\n”,t2)
30 printf(” the max sh e r a s t r e s s i s , %f N/mmˆ2”,T)

Scilab code Exa 11.7 Scilab code Exa 11.7 Machine design Machine de-
sign

Scilab code Exa 11.9
1 // f i n d s i z e o f f i l l e t we lds at top and bottom

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 0 . 3 4
6 P=15000 //N
7 t=150 //N/mmˆ2
8 l=25 //mm
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9 //Pva+Pvb=P, Pva=Pvb
10 Pva=P/2 //N
11 Pvb=P/2 //N
12 // ba l n c e moments abt B
13 Pha=(P*50) /75 //N
14 // l e t s1 be s i z e at top
15 Pa=sqrt(Pva ^2+Pha^2) //N
16 printf(” the va lu e o f f o r c e at A i s , %f N\n”,Pa)
17 //Pa=tho r a t a r ea ∗ p e r m i s s i b l e s t r e s s
18 //Pa=0.707∗ s1 ∗ l ∗ t =0.707∗ s1 ∗25∗150=2650∗ s1
19 s1=Pa /2650 //mm
20 printf(” the s i z e o f weld at top i s , %f mm\n”,s1)
21 // l e t s2 be s i z e at bottom
22 //Pvb=0.707∗ s2 ∗ l ∗ t
23 //Pvb=2650∗ s2
24 s2=Pvb /2650 //mm
25 printf(” the s i z e o f weld at bottom i s , %f mm\n”,s2)

1 // d e s i n g th cove r p l a t e
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=120 //mm
6 r=60 //mm
7 p=6 //N/mmˆ2
8 ft=60 //N/mmˆ2
9 ftb =40 //N/mmˆ2

10 t=r*[sqrt((ft+p)/(ft-p)) -1] //mm
11 printf(” the va lu e o f t h i c n e s s i s , %f mm\n”,t)
12 printf(” l e t us c o n s i d e r t=10mm\n”)
13 // l e t d be nominal dia , dc c o r e dia , nnumber o f b o l t s
14 pi=3.14

15 P=(pi/4)*D^2*p//N
16 // l e t us assume d=24//mm, c o r r s p ond i n g dc =20.32/
17 d=24 //mm
18 dc =20.32 //mm
19 //P1=( p i /4) ∗dc ˆ2∗ f t b ∗n// r e s i s t a n c e o f f e r e d by n
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b o l t s
20 //P1=12973∗n//N
21 //P=P1
22 n=P/12973

23 printf(” the va lu e o f number o f s t ud s i s , %f \n”,n)
24 printf(” l e t us assume the va lu e o f number o f s t ud s

i s 6\n” )

25 d1=25 //mm// d i a o f s t i d ho l e
26 t=10 //mm// assume
27 Dp=D+2*t+3*d1 //mmm
28 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
29 Pc=(pi*Dp)/(6) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
30 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\

n”,Pc)
31 x1=20* sqrt(d1)//mm
32 x2=30* sqrt(d1)//mm
33 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm\n”,x1 ,x2)
34 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e \n”)
35 printf(” the s i z e o f b o l t i s M24”)

Machine design

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2

12 K=0.5

13 pi=3.14

14 P2=(pi/4)*D^2*p//N
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15 P1=1.5*P2 //N
16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

326



Chapter 27

Ch11

Scilab code Exa 11.8 Machine design

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2

12 K=0.5

13 pi=3.14

14 P2=(pi/4)*D^2*p//N
15 P1=1.5*P2 //N
16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
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18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

Scilab code Exa 11.10

Machine design

Scilab code Exa 11.11 // f i n d s i z e mi ld s t e e l
2 clc

3 // s o l u t i o n
4 // g i v en
5 p=0.84 //N/mmˆ2
6 ft=56 //N/mmˆ2
7 // r e f f i g 1 1 . 2 9
8 // s i n c e p i n c e i s 350 mm, t h e r f o r a r ea i a A
9 A=350*350 //mmˆ2

10 P=A*p//N
11 printf(” the va lu e o f f o r c e a c t i n g i s , %f N\n”,P)
12 // l e t dc be c o r e d i amete r
13 pi=3.14

14 //P=( p i /4) ∗dc ˆ2∗ f t //N
15 dc=sqrt((P*4)/(pi*ft))
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16 printf(” the va lu e o f dc i s , %f mm\n”,dc)
17 printf(” the s tandard va lu e o f c o r e d iamet r i s

4 9 . 1 77 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s a f e t e n s i l e l o ad
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=30 //mm
6 ft=42 //N/mmˆ2
7 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=30mm i s A

=561//N/mmˆ2
8 A=561 //mmˆ2
9 F=A*ft //N

10 printf(” the va lu e o f f o r c e i s , %f N”,F)

Scilab code Exa 11.11 Scilab code Exa 11.11 Machine design Machine
design

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2

12 K=0.5
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13 pi=3.14

14 P2=(pi/4)*D^2*p//N
15 P1=1.5*P2 //N
16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

1 // de t e rmine d i amete r o f h o l e
2 Do=48 //mm
3 // from t a b l e 1 1 . 1 , c o r e d i a Do=48//mm, Dc=41.795//mm
4 Do=48 //mm
5 Dc =41.795 //mm
6 D=sqrt(Do^2-Dc^2) //mm
7 printf(” the d i a o f b o l t i s , %f mm”,D)

Scilab code Exa 11.2 Machine design

1 // f i n d s t r e s s
2 clc
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3 // s o l u t i o n
4 // g i v en
5 d=24 //mm
6 // u s i n g t a b l e 1 1 . 1 , a r ea c o r r e s p ond i n g to d=24mm ,

c o r e d i amete r dc i s =20.32//mm
7 dc =20.32 //mm
8 // l e t f t i s s t r e s s
9 P=2840*d//N

10 pi=3.14

11 //P=A∗ f t
12 A=(pi/4)*dc^2

13 ft=P/(A)//N/mmˆ2
14 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2”,ft)

Scilab code Exa 11.10 Scilab code Exa 11.10 Machine design Machine
design

1 // f i n d s i z e mi ld s t e e l
2 clc

3 // s o l u t i o n
4 // g i v en
5 p=0.84 //N/mmˆ2
6 ft=56 //N/mmˆ2
7 // r e f f i g 1 1 . 2 9
8 // s i n c e p i n c e i s 350 mm, t h e r f o r a r ea i a A
9 A=350*350 //mmˆ2

10 P=A*p//N
11 printf(” the va lu e o f f o r c e a c t i n g i s , %f N\n”,P)
12 // l e t dc be c o r e d i amete r
13 pi=3.14

14 //P=( p i /4) ∗dc ˆ2∗ f t //N
15 dc=sqrt((P*4)/(pi*ft))

16 printf(” the va lu e o f dc i s , %f mm\n”,dc)

331



17 printf(” the s tandard va lu e o f c o r e d iamet r i s
4 9 . 1 77 mm f r on T11 . 1 ”)

1 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)

Scilab code Exa 11.3 Machine design

1 // f i n d nominal d i amete r o f b o l t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 2 2
6 P=60000 //N
7 ft=100 //N/mmˆ2
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8 // l e t d nominal d i amete r and dc c o r e d i a
9 //P=f t /A

10 //A=( p i /4) ∗dc ˆ2
11 pi=3.14

12 dc=sqrt(P*4/(pi*ft))

13 printf(” the va lu e o f dc i s , %f mm\n”,dc)
14 printf(” the nominal va l u e o f d i s 33 mm f r on T11 . 1 ”)

Scilab code Exa 11.11 Scilab code Exa 11.13 Machine design Machine
design

1 // de t e rmine d i amete r o f h o l e
2 Do=48 //mm
3 // from t a b l e 1 1 . 1 , c o r e d i a Do=48//mm, Dc=41.795//mm
4 Do=48 //mm
5 Dc =41.795 //mm
6 D=sqrt(Do^2-Dc^2) //mm
7 printf(” the d i a o f b o l t i s , %f mm”,D)

Scilab code Exa 11.41 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
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12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=25*10^3 //N−mm
6 n=4

7 Rp=30 //mm
8 t=30 //N/mmˆ2
9 Ps=T/Rp //N// s h e a r i n g l oad

10 // l e t dc be c o r e d i a
11 //P=t ∗n∗A
12 //A=( p i /4) ∗dc ˆ2
13 pi=3.14

14 //P=t ∗n ∗ ( p i /4) ∗dc ˆ2=94.26∗ dc ˆ2
15 //P=Ps
16 dc=sqrt(Ps /94.26) //mm
17 printf(” the va lu e o f dc i s , %f mm\n”,dc)
18 printf(” the s tandard va lu e o f c o r e d iamet r i s 3 . 1 4 1

mm f r on T11 . 1 ”)
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Scilab code Exa 11.5 Scilab code Exa 11.5 Machine design Machine de-
sign

1 // f i n d d i a meter o f th r eaded pa r t
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 p=1.6 //N/mmˆ2
7 ft=50 //N/mmˆ2
8 pi=3.14

9 A=(pi/4)*D^2

10 F=A*p//N
11 printf(” the va lu e o f f o r c e i s , %f N\n”,F)
12 // s i n c e l e v e r a g e i s 8 , t h e r f o r
13 W=F/8 //N
14 P=F-W

15 // l e t dc be c o r e dia ’
16 //P=( p i /4) ∗dc ˆ2∗ f t
17 dc=sqrt(P*4/(pi*ft))//mm
18 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
19 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 8 . 3 76 mm f r on T11 . 1 ”)

1 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
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14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)

Scilab code Exa 11.14 Machine design

1 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
18 dc=sqrt(Wte /66) //mm
19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
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23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)

27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

Scilab code Exa 11.15 Scilab code Exa 11.15 Machine design Machine
design

1 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
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14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)

Scilab code Exa 11.61 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
18 dc=sqrt(Wte /66) //mm
19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)
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27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

Machine design

1 //caLCULATE the nmber ans s i z e o f s t ud s
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=350 //mm
6 p=1.25 //N/mmˆ2
7 ft=33 //N/mmˆ2
8 // l e t d be d iamete r o f s t ud s and dc be c o r e da imete r

o f s t ud s
9 pi=3.14

10 P=(pi/4)*D^2*p//N
11 // assuming nominal d i a o f s t ud s =24 , c o r r s p ond i n g dc

=20.32//mm
12 d=24 //mm
13 dc =20.32 //mm
14 //P1=( p i /4) ∗dc ˆ2∗ f t ∗n
15 n=P*4/(pi*dc^2*ft)

16 printf(” the va lu e o f nukmber o f s t ud s i s , %f \n”,n)
17 printf(” l e t us assume the va lu e o f nukmber o f s t ud s

i s 12\n” )

18 d1=25 //mm// d i a o f s t i d ho l e
19 t=10 //mm// assume
20 Dp=D+2*t+3*d1 //mmm
21 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
22 Pc=(pi*Dp)/(12) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
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23 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\
n”,Pc)

24 x1=20* sqrt(d1)//mm
25 x2=30* sqrt(d1)//mm
26 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm”,x1 ,x2)
27 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e ”)
28 printf(” the s i z e o f s tud i s M24”)

Scilab code Exa 11.14 Machine design

1 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
18 dc=sqrt(Wte /66) //mm
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19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)

27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

Scilab code Exa 11.16

Machine design

Scilab code Exa 11.71 // f i n d a . ) d i a o f f i x i n g bo l t s , b . )
d imens ion o f arms

2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f e r f i g 1 1 . 3 9
6 W=10000 //N
7 q=60 // deg
8 f1=100 //N/mmˆ2
9 t=60 //N/mmˆ2

10 Wh=W*sin(%pi/3) //N
11 printf(” the h o r i z o n t a l component i s , %f N\n”,Wh)
12 Wv=W*cos(pi/3) //N
13 printf(” the v e r t i c a l component i s , %f N\n”,Wv)
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14 Wt1=Wh/4 // f o r c e on each b o l t //N
15 printf(” the d i r e c t t e n s i l e l o ad on each b o l t i s , %f N

\n”,Wt1)
16 x1=0.05 //m// d i s t a n c e o f h o r i z o n t a l component from CG
17 Th=Wh*x1 //N−m// to rque due to h o r i z n t l compnt
18 Ws=Wv/4 //N// sh ea r l oad on each b o l t
19 printf(” sh ea r l oad on each b o l t i s , %f N\n”,Ws)
20 x2=0.3 //m
21 Tv=Wv*x2 //N−m
22 Tn=Tv-Th //N−m// net moment
23 printf(” net moment i s , %f N−m\n”,Tn)
24 L1=(250 -175) /2000 //m// d i s btw 1 and 2 b o l t
25 L3=L1 +0.175 //m// d i s btw 3 and 4 b o l t
26 printf(” the va lu e o f L3 i s , %f m\n”,L3)
27 // l e t w be l oad on each b o l t
28 //Te=2∗(w∗L1 ) ∗L1 + 2∗ (w∗L2 ) ∗L2=2∗w(L1ˆ2 +L2 ˆ2) //

t o t a l moment abt E
29 //Te=0.093∗w//N−m
30 w=Tn /0.093 //N/m
31 printf(” the l aod on each per meter d i s t a n c e from E

i s , %f N/m\n”,w)
32 L2=180 //mm
33 Wt2=w*L3 //N
34 printf(” the va lu e o f Wt1 i s ,%f N\n”,Wt1)
35 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
36 Wt=Wt1+Wt2 //N
37 printf(” the va lu e o f t o t a l f o r c e i s , %f N\n”,Wt)
38 Wte =0.5*[ Wt + sqrt(Wt^2 + 4*Ws^2)]//N
39 printf(” the va lu e o f e q u i v a l e n t f o r c e i s , %f N\n”,Wte

)

40 // l e t dc be c o r e d i a
41 dc=sqrt ((4* Wte)/(pi*f1))//mm
42 printf(” the va lu e o f c o r e d i a i s , %f mm\n”,dc)
43 printf(” the v a l u f o f c o r e d i a from t a b l 1 1 . 1

i n s t anda rd c o n d i t i o n i s 8 . 1 8mm\n”)
44 // l e t t be t h i c k n e s s and b be the width , b=3∗ t
45 //A=3∗b∗ t=9∗ t ˆ2//mmˆ2
46 // I ={[b ∗ (2∗ t +b ) ˆ3]/12} −{(b−t ) ∗bˆ3/12}
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47 // I =321∗ t ˆ4/12
48 //Z=I /( t +0.5∗b ) =10.7∗ t ˆ3//mmˆ3
49 // f t 1=Wh/A=962/ t ˆ2//N/mmˆ2
50 Mh=Wh *0.05 //N−m
51 // f t 2=Mh/Z=40.5∗10ˆ3/ t ˆ3//N/mmˆ2
52 //Ty=Wv/A=556/ t ˆ3//N/mmˆ2
53 Mv=Wv*0.3 //N−m
54 // f t 3=Mv/Z=140.2∗10ˆ3/ t ˆ3//N/mmˆ2
55 // Ftnet=f t 1− f t 2+f t 3 //N/mmˆ2
56 // Ftnet =(962/ t ˆ2) −(40 .5∗10ˆ3/ t ˆ3) +(140 .210ˆ3/ t ˆ3)
57 // Ftnet =(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
58 Ftnet =100 //N/mmˆ2
59 //by h i t and t r i a l
60 // ’ Ftnet =100=(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
61 t=10.4 //mm
62 b=3*t//mm
63 printf(” the t h i c k n e s s i s , %f mm\n”,t)
64 printf(” the width i s , %f mm”,b)

Machine design

1 // d e s i n g th cove r p l a t e
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=120 //mm
6 r=60 //mm
7 p=6 //N/mmˆ2
8 ft=60 //N/mmˆ2
9 ftb =40 //N/mmˆ2

10 t=r*[sqrt((ft+p)/(ft-p)) -1] //mm
11 printf(” the va lu e o f t h i c n e s s i s , %f mm\n”,t)
12 printf(” l e t us c o n s i d e r t=10mm\n”)
13 // l e t d be nominal dia , dc c o r e dia , nnumber o f b o l t s
14 pi=3.14

15 P=(pi/4)*D^2*p//N
16 // l e t us assume d=24//mm, c o r r s p ond i n g dc =20.32/
17 d=24 //mm
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18 dc =20.32 //mm
19 //P1=( p i /4) ∗dc ˆ2∗ f t b ∗n// r e s i s t a n c e o f f e r e d by n

b o l t s
20 //P1=12973∗n//N
21 //P=P1
22 n=P/12973

23 printf(” the va lu e o f number o f s t ud s i s , %f \n”,n)
24 printf(” l e t us assume the va lu e o f number o f s t ud s

i s 6\n” )

25 d1=25 //mm// d i a o f s t i d ho l e
26 t=10 //mm// assume
27 Dp=D+2*t+3*d1 //mmm
28 printf(” the va lu e o f p i t c h d i a i s , %f mm\n”,Dp)
29 Pc=(pi*Dp)/(6) //n=12//mm// c i r c u m f e r e n t i a l p i t c h
30 printf(” the va lu e o f c i r c u m f e r e n t i a l p i t c h i s , %f mm\

n”,Pc)
31 x1=20* sqrt(d1)//mm
32 x2=30* sqrt(d1)//mm
33 printf(” the l owe r and upper l im e t o f c i r c u m f e r e n t i a l

p i t c h i s , %f mm\n and ,%f mm\n”,x1 ,x2)
34 printf(” s i n c e Pc l i e s btw x1 and x2 , hence d e s i g n i s

s a f e \n”)
35 printf(” the s i z e o f b o l t i s M24”)

Scilab code Exa 11.8 Scilab code Exa 11.8 Machine design Machine de-
sign

Scilab code Exa 11.171 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
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4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
18 dc=sqrt(Wte /66) //mm
19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)

27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc
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3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2

12 K=0.5

13 pi=3.14

14 P2=(pi/4)*D^2*p//N
15 P1=1.5*P2 //N
16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
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4 // g i v en
5 // r e f f i g 1 1 . 4 2
6 n=8

7 d=1.6 //m
8 r=0.8 //m
9 D=2 //m

10 R=1 //m
11 W=100000 //N
12 e=5 //m
13 ft=100 //N/mmˆ2
14 L=e-R//m
15 // l e t dc be c o r e d i a
16 pi=3.14

17 Wt=(2*W*L*(R+r))/(n*(2*R^2+r^2))//N
18 printf(” the max l oad a c t i n g i s , %f N\n”,Wt)
19 dc=sqrt((W*4)/(pi*ft))//mm
20 printf(” the c o r e d i a i s , %f mm\n”,dc)
21 printf(” the s tandard va lu e o f c o r e d i a i s 3 1 . 0 93

from t a b l e 1 1 . 1 ”)

Scilab code Exa 11.9 Scilab code Exa 11.9 Machine design Machine
design

Scilab code Exa 11.181 // f i n d a . ) d i a o f f i x i n g bo l t s , b . )
d imens ion o f arms

2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f e r f i g 1 1 . 3 9
6 W=10000 //N
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7 q=60 // deg
8 f1=100 //N/mmˆ2
9 t=60 //N/mmˆ2

10 Wh=W*sin(%pi/3) //N
11 printf(” the h o r i z o n t a l component i s , %f N\n”,Wh)
12 Wv=W*cos(pi/3) //N
13 printf(” the v e r t i c a l component i s , %f N\n”,Wv)
14 Wt1=Wh/4 // f o r c e on each b o l t //N
15 printf(” the d i r e c t t e n s i l e l o ad on each b o l t i s , %f N

\n”,Wt1)
16 x1=0.05 //m// d i s t a n c e o f h o r i z o n t a l component from CG
17 Th=Wh*x1 //N−m// to rque due to h o r i z n t l compnt
18 Ws=Wv/4 //N// sh ea r l oad on each b o l t
19 printf(” sh ea r l oad on each b o l t i s , %f N\n”,Ws)
20 x2=0.3 //m
21 Tv=Wv*x2 //N−m
22 Tn=Tv-Th //N−m// net moment
23 printf(” net moment i s , %f N−m\n”,Tn)
24 L1=(250 -175) /2000 //m// d i s btw 1 and 2 b o l t
25 L3=L1 +0.175 //m// d i s btw 3 and 4 b o l t
26 printf(” the va lu e o f L3 i s , %f m\n”,L3)
27 // l e t w be l oad on each b o l t
28 //Te=2∗(w∗L1 ) ∗L1 + 2∗ (w∗L2 ) ∗L2=2∗w(L1ˆ2 +L2 ˆ2) //

t o t a l moment abt E
29 //Te=0.093∗w//N−m
30 w=Tn /0.093 //N/m
31 printf(” the l aod on each per meter d i s t a n c e from E

i s , %f N/m\n”,w)
32 L2=180 //mm
33 Wt2=w*L3 //N
34 printf(” the va lu e o f Wt1 i s ,%f N\n”,Wt1)
35 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
36 Wt=Wt1+Wt2 //N
37 printf(” the va lu e o f t o t a l f o r c e i s , %f N\n”,Wt)
38 Wte =0.5*[ Wt + sqrt(Wt^2 + 4*Ws^2)]//N
39 printf(” the va lu e o f e q u i v a l e n t f o r c e i s , %f N\n”,Wte

)

40 // l e t dc be c o r e d i a
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41 dc=sqrt ((4* Wte)/(pi*f1))//mm
42 printf(” the va lu e o f c o r e d i a i s , %f mm\n”,dc)
43 printf(” the v a l u f o f c o r e d i a from t a b l 1 1 . 1

i n s t anda rd c o n d i t i o n i s 8 . 1 8mm\n”)
44 // l e t t be t h i c k n e s s and b be the width , b=3∗ t
45 //A=3∗b∗ t=9∗ t ˆ2//mmˆ2
46 // I ={[b ∗ (2∗ t +b ) ˆ3]/12} −{(b−t ) ∗bˆ3/12}
47 // I =321∗ t ˆ4/12
48 //Z=I /( t +0.5∗b ) =10.7∗ t ˆ3//mmˆ3
49 // f t 1=Wh/A=962/ t ˆ2//N/mmˆ2
50 Mh=Wh *0.05 //N−m
51 // f t 2=Mh/Z=40.5∗10ˆ3/ t ˆ3//N/mmˆ2
52 //Ty=Wv/A=556/ t ˆ3//N/mmˆ2
53 Mv=Wv*0.3 //N−m
54 // f t 3=Mv/Z=140.2∗10ˆ3/ t ˆ3//N/mmˆ2
55 // Ftnet=f t 1− f t 2+f t 3 //N/mmˆ2
56 // Ftnet =(962/ t ˆ2) −(40 .5∗10ˆ3/ t ˆ3) +(140 .210ˆ3/ t ˆ3)
57 // Ftnet =(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
58 Ftnet =100 //N/mmˆ2
59 //by h i t and t r i a l
60 // ’ Ftnet =100=(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
61 t=10.4 //mm
62 b=3*t//mm
63 printf(” the t h i c k n e s s i s , %f mm\n”,t)
64 printf(” the width i s , %f mm”,b)

1 // f i n d s i z e o f b o l t r e q u i r e d
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=300 //mm
6 p=1.5 //N/mmˆ2
7 n=8

8 fy=330 //N/mmˆ2
9 fe=240 //n/mmˆ2

10 //P1=1.5∗P2
11 Fs=2
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12 K=0.5

13 pi=3.14

14 P2=(pi/4)*D^2*p//N
15 P1=1.5*P2 //N
16 Pmax=P1+K*P2 //N
17 printf(” the max f o r c e on head i s , %f N\n”,Pmax)
18 Pmax1=Pmax/n//N// l oad on each b o l t
19 Pmin=P1/n//N
20 Pm=(Pmin+Pmax1)/2 //N// ave rage l oad
21 Pv=(Pmax1 -Pmin)/2 //N// v a r i a b l e l oad
22 printf(” the mean and v a i a b l e l oad a c t i n g a r e Pm and

Pv , %f N\n , %f N\n”,Pm ,Pv)
23 // l e t dc c o r e d iametr o f b o l t i n mm
24 //As=( p i /4) ∗dc ˆ2//mmˆ2// s t r e s s a r ea o f b o l t
25 // fm=Pm/As=29534/ dc ˆ2//N/mmˆ2
26 // f v=Pv/As=4220/ dc ˆ2//N/mmˆ2
27 // acc to sode rbe rg ’ s f o rmu la ,
28 // f v=f e [ ( 1 / Fs )−(fm/ f y ) ]
29 // 4420/ dc ˆ2=240∗ [ ( 1/2 ) −29534/( dc ˆ2∗330) ]
30 dc=sqrt (25700/120) //mm
31 printf(” the va lu e o f c o r e da i i s , %f mm\n”,dc)
32 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 4 . 9 33 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
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13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)

Scilab code Exa 11.10 Scilab code Exa 11.10 Machine design Machine
design

Scilab code Exa 11.191 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 4 2
6 n=8

7 d=1.6 //m
8 r=0.8 //m
9 D=2 //m

10 R=1 //m
11 W=100000 //N
12 e=5 //m
13 ft=100 //N/mmˆ2
14 L=e-R//m
15 // l e t dc be c o r e d i a
16 pi=3.14

17 Wt=(2*W*L*(R+r))/(n*(2*R^2+r^2))//N
18 printf(” the max load a c t i n g i s , %f N\n”,Wt)
19 dc=sqrt((W*4)/(pi*ft))//mm
20 printf(” the c o r e d i a i s , %f mm\n”,dc)
21 printf(” the s tandard va lu e o f c o r e d i a i s 3 1 . 0 93

from t a b l e 1 1 . 1 ”)
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1 // f i n d s i z e mi ld s t e e l
2 clc

3 // s o l u t i o n
4 // g i v en
5 p=0.84 //N/mmˆ2
6 ft=56 //N/mmˆ2
7 // r e f f i g 1 1 . 2 9
8 // s i n c e p i n c e i s 350 mm, t h e r f o r a r ea i a A
9 A=350*350 //mmˆ2

10 P=A*p//N
11 printf(” the va lu e o f f o r c e a c t i n g i s , %f N\n”,P)
12 // l e t dc be c o r e d i amete r
13 pi=3.14

14 //P=( p i /4) ∗dc ˆ2∗ f t //N
15 dc=sqrt((P*4)/(pi*ft))

16 printf(” the va lu e o f dc i s , %f mm\n”,dc)
17 printf(” the s tandard va lu e o f c o r e d iamet r i s

4 9 . 1 77 mm f r on T11 . 1 ”)

Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)
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Scilab code Exa 11.11 Scilab code Exa 11.11 Machine design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)

Machine design

1 // de t e rmine d i amete r o f h o l e
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2 Do=48 //mm
3 // from t a b l e 1 1 . 1 , c o r e d i a Do=48//mm, Dc=41.795//mm
4 Do=48 //mm
5 Dc =41.795 //mm
6 D=sqrt(Do^2-Dc^2) //mm
7 printf(” the d i a o f b o l t i s , %f mm”,D)

Scilab code Exa 12.1 Machine design

1 // d e s i n g c o t t e r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30*10^3 //N
6 ft=50 //N/mmˆ2
7 t=35 //N/mmˆ2
8 fc=90 //N/mmˆ2// c r u s h i n g s t r e s s
9 // l e t d be d iamete r o f r od s

10 pi=3.14

11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 d=sqrt((P*4)/(pi*ft))

14 printf(” the d i a no f c o t t e r j o n t i s , %f mm\n”,d)
15 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
16 // t11=d2/4
17 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =26.8∗ d2 ˆ2
18 d2=sqrt(P/26.8) //mm
19 t11=d2/4 //mm
20 // l e t f c 1 be induced c r u s h i n g s t r e s s
21 fc1=P/(d2*t11)//N/mmˆ2
22 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

23 printf(” s i n c e induced s t r e s s i s g r e a t e r then 90 N/mm
ˆ2 , t h e r e f o r e d2 an t a r e not s a f e l im i t s , l e t us
f i n d d2 and t by s u b s t i t u i t n f c 1 =90\n”)
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24 // l e t d2=d21 and t=t1
25 //P=d21∗ t1 ∗ f c
26 //P=22.5∗ d2 ˆ2
27 d21=sqrt(P/22.5) //mm
28 t1=d21/4 //mm
29 printf(” the s a f e v a l u e s od d2 and t a r e ,%f mm\n , %f

mm\n”,d21 ,t1)
30 // l e t b be width o f c o t t e r
31 //P=2∗b∗ t1 ∗ t =(2∗9 .12∗35) ∗b
32 b=P/(2*9.12*35) //mm
33 printf(” the width o f c o t t e r i s , %f mm\n ”,b)
34 // l e t d4 be d i a o f s o c k e t c o l l a r
35 //P=(d4−d2 ) ∗ t1 ∗ f c
36 d4=d21+(P/(t1*fc))//mm
37 printf(” the d iamet r o f s o c k e t c o l l a r i s , %f mm\n”,d4)
38 // l e t c be the t h i c k n e s s o f s o c k e t c o l l a r
39 //P=2∗(d4−d2 ) ∗ c∗ t
40 c=P/(2*(d4-d21)*t)//mm
41 printf(” the t h i c k n e s o f s o c k e t c o l l a r i s , %f mm\n”,c)
42 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
43 //P=2∗a∗d21∗ t
44 a=P/(2* d21*t)//mm
45 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,a)
46
47 // l e t d3 be d i a o f s p i g o t c o l l a r
48 //P=( p i /4) ∗ [ d3ˆ2−d21 ˆ2 ]∗ f c
49 //d3ˆ2=d21 ˆ2 + (P∗4) /(90∗ p i )
50 d3=sqrt(d21^2 + (P*4) /(90* pi))//mm
51 printf(” d i a o f s p i g o t c o l l a r i s , %f mm\n”,d3)
52 // l e t T1 be t h i c k n e s s o f s p i g o t c o l l a r
53 //P=p i ∗d21∗T1∗ t
54 T1=P/(pi*d21*t)//
55 printf(” t h i c k n e s s o f s p i g o t c o l l a r i s , %f mm\n”,T1)
56 printf(” l e t t h i c k n e s s o f s p i g o t c o l l a r be T1=8mm=T12

”)
57 // l e t l be l e n g t o f c o t t e r
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58 T12=8 //mm
59 printf(” the t h i c n e s s o f s p i g o t c o l a r i s , %f mm\n”,T12

)

60 l=4*d//mm
61 e=1.2*d//mm
62 printf(” the l e n g t h o f c o t t e r and e i s , %f mm\n , %f mm\

n”,l,e)

Scilab code Exa 11.12 Scilab code Exa 11.12 Machine design Machine
design

1 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)
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1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)
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Scilab code Exa 12.2 Machine design

1 // d s i n g s l e e v e and c o t t e r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=60*10^3 //N
6 ft=60 //N/mmˆ2
7 t=70 //N/mmˆ2
8 fc=125 //N/mmˆ2
9 pi=3.14

10 // l e t d be d iamete r o f r od s
11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 printf(” the d i a o f c o t t e r j o n t i s , %f mm\n”,sqrt((P

*4)/(pi*ft)))

14 printf(” the s tandard d i a o f c o t t e r j o n t i s d=26mm\n”
)

15 d=36 //mm
16 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
17 // t11=d2/4
18 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =32.13∗ d2 ˆ2
19 //d2=s q r t (P/ 3 2 . 1 3 ) //mm
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20 // t11=d2 /4//mm
21 printf(” the d i a d2 i s , %f mm\n”,sqrt(P/32.13))//mm)
22 printf(” the d i a d2 i s 44mm\n”)
23 d2=44 //mm
24 printf(” the t h i c k n e s s i s ,%f mm\n”,d2/4)
25 printf(” the t h ckn e s s i s , 1 1mm\n”)
26 t11 =11 //mm
27 // l e t f c 1 be induced c r u s h i n g s t r e s s
28 // f c 1=P/( d2∗ t11 ) //N/mmˆ2
29 printf(” the va lu e o f d2 i s , %f mm\n”,d2)
30 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,P/(d2*t11))

31 printf(” the induced c r u s h i n g s t r e s s i s say 124 N/mm
ˆ2 whihc i s l e s s then 125 , hence d2 and t11 i s
c o r r e c t \n”)

32 // l e t b be width o f c o t t e r
33 //P=2∗b∗ t11 ∗ t =(2∗11∗70) ∗b
34 //b=P/(2∗11∗70 ) //mm
35 printf(” the width o f c o t t e r i s , %f mm\n ”,P/(2*11*70)

)

36 printf(” the width o f c o t t e r i s say 40mm\n”)
37 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
38 //P=2∗a∗d21∗ t
39 // a=P/(2∗ d2∗ t ) //mm
40 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,P/(2*d2*t))
41 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s say 10mm”)
42 // l e t c be d i s t a n c e o f rod end from i t s end to

c o t t r e h o l e
43 //P=2∗(d1−d2 ) ∗ c∗ t =2240∗ c
44 c=P/(2240) //mm
45 printf(” i s t a n c e o f rod end from i t s end to c o t t r e

h o l e i s , %f mm”,c)
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Scilab code Exa 11.13 Machine design

Scilab code Exa 12.11 // de t e rmine the s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 1
6 W=30000 //N
7 ft=60 //N/mmˆ2
8 L1=80 //mm
9 L2=250 //mm

10 L=500 //mm
11 Wt1=W/4 //N
12 printf(” the va lu e o f Wt1 i s , %f N\n”,Wt1)
13 w=(W*L)/(2*(L1^2+L2^2))//N/mm
14 printf(” the va lu e o f w i s , %f N/mm\n”,w)
15 Wt2=w*L2 //N
16 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
17 Wt=Wt1+Wt2 //N
18 printf(” the va lu e o f Wt i s , %f N\n”,Wt)
19 pi=3.14

20 // k l e t dc be c o i r e d i a
21 dc=sqrt((Wt*4)/(pi*ft))//mm
22 printf(” the c o r e d i amete r o f b o l t i s , %f mm”,dc)

Machine design

1 // d e s i n g c o t t e r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30*10^3 //N
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6 ft=50 //N/mmˆ2
7 t=35 //N/mmˆ2
8 fc=90 //N/mmˆ2// c r u s h i n g s t r e s s
9 // l e t d be d iamete r o f r od s

10 pi=3.14

11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 d=sqrt((P*4)/(pi*ft))

14 printf(” the d i a no f c o t t e r j o n t i s , %f mm\n”,d)
15 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
16 // t11=d2/4
17 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =26.8∗ d2 ˆ2
18 d2=sqrt(P/26.8) //mm
19 t11=d2/4 //mm
20 // l e t f c 1 be induced c r u s h i n g s t r e s s
21 fc1=P/(d2*t11)//N/mmˆ2
22 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

23 printf(” s i n c e induced s t r e s s i s g r e a t e r then 90 N/mm
ˆ2 , t h e r e f o r e d2 an t a r e not s a f e l im i t s , l e t us
f i n d d2 and t by s u b s t i t u i t n f c 1 =90\n”)

24 // l e t d2=d21 and t=t1
25 //P=d21∗ t1 ∗ f c
26 //P=22.5∗ d2 ˆ2
27 d21=sqrt(P/22.5) //mm
28 t1=d21/4 //mm
29 printf(” the s a f e v a l u e s od d2 and t a r e ,%f mm\n , %f

mm\n”,d21 ,t1)
30 // l e t b be width o f c o t t e r
31 //P=2∗b∗ t1 ∗ t =(2∗9 .12∗35) ∗b
32 b=P/(2*9.12*35) //mm
33 printf(” the width o f c o t t e r i s , %f mm\n ”,b)
34 // l e t d4 be d i a o f s o c k e t c o l l a r
35 //P=(d4−d2 ) ∗ t1 ∗ f c
36 d4=d21+(P/(t1*fc))//mm
37 printf(” the d iamet r o f s o c k e t c o l l a r i s , %f mm\n”,d4)
38 // l e t c be the t h i c k n e s s o f s o c k e t c o l l a r
39 //P=2∗(d4−d2 ) ∗ c∗ t
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40 c=P/(2*(d4-d21)*t)//mm
41 printf(” the t h i c k n e s o f s o c k e t c o l l a r i s , %f mm\n”,c)
42 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
43 //P=2∗a∗d21∗ t
44 a=P/(2* d21*t)//mm
45 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,a)
46
47 // l e t d3 be d i a o f s p i g o t c o l l a r
48 //P=( p i /4) ∗ [ d3ˆ2−d21 ˆ2 ]∗ f c
49 //d3ˆ2=d21 ˆ2 + (P∗4) /(90∗ p i )
50 d3=sqrt(d21^2 + (P*4) /(90* pi))//mm
51 printf(” d i a o f s p i g o t c o l l a r i s , %f mm\n”,d3)
52 // l e t T1 be t h i c k n e s s o f s p i g o t c o l l a r
53 //P=p i ∗d21∗T1∗ t
54 T1=P/(pi*d21*t)//
55 printf(” t h i c k n e s s o f s p i g o t c o l l a r i s , %f mm\n”,T1)
56 printf(” l e t t h i c k n e s s o f s p i g o t c o l l a r be T1=8mm=T12

”)
57 // l e t l be l e n g t o f c o t t e r
58 T12=8 //mm
59 printf(” the t h i c n e s s o f s p i g o t c o l a r i s , %f mm\n”,T12

)

60 l=4*d//mm
61 e=1.2*d//mm
62 printf(” the l e n g t h o f c o t t e r and e i s , %f mm\n , %f mm\

n”,l,e)

Scilab code Exa 12.2 Scilab code Exa 12.2 Machine design

1 // d e s i n g j o i n t
2 clc
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3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 d=75 //mm
7 ft=25 //N/mmˆ2
8 t=20 //N/mmˆ2
9 // l e t B1 be the width o f s t r a p

10 //B1=d
11 B1=75 //mm
12 // t11=B1/4//mm
13 printf(” the t h i c k n e s s i s , %f mm\n”,B1/4)
14 printf(” the t h i c k n e s s can be taken as 20mm\n ”)
15 t11 =20 //mm
16 // l e t t1 be t h i c k n e s s o f s t r a p at thnner s i d e
17 //P=2∗B1∗ t1 ∗ f t //N
18 // t1=P/(2∗B1∗ f t ) //mm
19 printf(” the t h i c k n e s s o f s t r a p at t h i n n e r s i d e i s , %f

mm\n ”,P/(2*B1*ft))
20 printf(” the t h i c k n e s s can be takn as 15 mm\n”)
21 t1=15 //mm
22 // l e t t3 be t h i c k n e s s o f s t r a p at c o t t e r
23 // 2∗ t3 ∗ (B1−t )=2∗ t1 ∗B1
24 // t3 =(2∗ t1 ∗B1) / ( 2∗ (B1−t ) ) //mm
25 printf(” t h i c k n e s s o f s t r a p at c o t t e r i s , %f mm\n” ,(2*

t1*B1)/(2*(B1 -t)))

26 printf(” t h i c k n e s s o f s t r a p at c o t t e r say 21mm\n”)
27 t3=21 //mm
28 // l e t B be t o t a l width o f g i b and c o t t e r
29 //P=2∗B∗ t11 ∗ t
30 //B=P/(2∗ t11 ∗ t ) //mm
31 printf(” the t o t a l width o f g i b and c o t t e r i s , %f mm\n

”,P/(2* t11*t))
32 printf(” the t o t a l width o f g i b and c o t t e r i s say 65

mm”)

Machine design

1 // d s i n g s l e e v e and c o t t e r j o i n t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=60*10^3 //N
6 ft=60 //N/mmˆ2
7 t=70 //N/mmˆ2
8 fc=125 //N/mmˆ2
9 pi=3.14

10 // l e t d be d iamete r o f r od s
11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 printf(” the d i a o f c o t t e r j o n t i s , %f mm\n”,sqrt((P

*4)/(pi*ft)))

14 printf(” the s tandard d i a o f c o t t e r j o n t i s d=26mm\n”
)

15 d=36 //mm
16 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
17 // t11=d2/4
18 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =32.13∗ d2 ˆ2
19 //d2=s q r t (P/ 3 2 . 1 3 ) //mm
20 // t11=d2 /4//mm
21 printf(” the d i a d2 i s , %f mm\n”,sqrt(P/32.13))//mm)
22 printf(” the d i a d2 i s 44mm\n”)
23 d2=44 //mm
24 printf(” the t h i c k n e s s i s ,%f mm\n”,d2/4)
25 printf(” the t h ckn e s s i s , 1 1mm\n”)
26 t11 =11 //mm
27 // l e t f c 1 be induced c r u s h i n g s t r e s s
28 // f c 1=P/( d2∗ t11 ) //N/mmˆ2
29 printf(” the va lu e o f d2 i s , %f mm\n”,d2)
30 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,P/(d2*t11))

31 printf(” the induced c r u s h i n g s t r e s s i s say 124 N/mm
ˆ2 whihc i s l e s s then 125 , hence d2 and t11 i s
c o r r e c t \n”)

32 // l e t b be width o f c o t t e r
33 //P=2∗b∗ t11 ∗ t =(2∗11∗70) ∗b
34 //b=P/(2∗11∗70 ) //mm
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35 printf(” the width o f c o t t e r i s , %f mm\n ”,P/(2*11*70)
)

36 printf(” the width o f c o t t e r i s say 40mm\n”)
37 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
38 //P=2∗a∗d21∗ t
39 // a=P/(2∗ d2∗ t ) //mm
40 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,P/(2*d2*t))
41 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s say 10mm”)
42 // l e t c be d i s t a n c e o f rod end from i t s end to

c o t t r e h o l e
43 //P=2∗(d1−d2 ) ∗ c∗ t =2240∗ c
44 c=P/(2240) //mm
45 printf(” i s t a n c e o f rod end from i t s end to c o t t r e

h o l e i s , %f mm”,c)

Scilab code Exa 11.14 Machine design

1 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
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15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
18 dc=sqrt(Wte /66) //mm
19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)

27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

Scilab code Exa 12.3 Scilab code Exa 12.3 Machine design

1 // d e s i n g g ib and c o t t o r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35*10^3 //N
6 ft=20 //N/mmˆ2
7 t=15 //N/mmˆ2
8 fc=50 //N/mmˆ2
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9 // l e t x be s i d e o f s qua r e rod
10 //P=xˆ2∗ f t //N
11 //x=s q r t (P/ f t ) //mm
12 printf(” the s i d e o f s qua r e i s , %f mm\n”,sqrt(P/ft))
13 printf(” the s i d e o f s qua r e i s , say x=42mm\n”)
14 //B1=x=42mm
15 x=42 //mm
16 B1=42 //mm// width o f s t r a p
17 // l e t t1 be t h i c k n e s s
18 // t1=B1/4//mm
19 printf(” the width o f s t r a p i s ,%f mm\n”,B1)
20 printf(” the t h i c k n e s s o f c o t t a r i s , %f mm\n”,B1/4)
21 printf(” the t h i c k n e s s o f c o t t a r i s , say 12mm\n”)
22 t1=12 //mm
23 // l e t B be width o f g i b and c o t t e r
24 //P=2∗B∗ t ∗ t1 =360∗B
25 //B=P/360//mm
26 printf(” the width o f g i b and c o t t e r i s , %f mm ”,P

/360)

27 printf(”The width o f g i b and c o t t e r i s , say100mm\n”)
28 B=100 //mm
29 b1 =0.55*B//mm// width o f g i b
30 b=0.45*B//mm// width o f c o t t e r
31 printf(” the width o f c o t t e r and g ib i s , %f mm\n , %f mm

\n r e s p c t i v e l y ”,b,b1)
32 // l e t t2 be t h i c k n e s s o f s t r a p
33 //P=2∗(( x∗ t2 )−( t2 ∗ t1 ) ) ∗ f t =1200∗ t2
34 // t2=P/1200//mm
35 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,P/1200)
36 printf(” the t h i c k n e s s o f s t r a p i s , Say 30mm\n”)
37 t2=30 //mm
38 //P=2∗ t2 ∗ t ∗ f c 1 =720∗ f c 1
39 fc1=P/720 //N/mmˆ2
40 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

41 printf(” s i n c e induced s t r e s s i s l e s s then s a f e
l i m i t s \n”)

42 // l e t l 1 be l e n g t h o f rod
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43 //P=2∗ l 1 ∗x∗ t
44 l1=P/(2*x*t)//mm
45 printf(” the va lu e o f be l e n g t h o f rod i s , %f mm\n”,l1

)

46 // l e t l 2 be l e n g t h o f rod i n doub l e s h e a r
47 //P=2∗2∗ l 2 ∗ t2 ∗ t =1800∗ l 2
48 l2=P/1800 //mm
49 printf(” the l e n g t h o f rod i n doub le s h e a r i s , %f mm\n

”,l2)

Machine design

1 // d e s i n g j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 d=75 //mm
7 ft=25 //N/mmˆ2
8 t=20 //N/mmˆ2
9 // l e t B1 be the width o f s t r a p

10 //B1=d
11 B1=75 //mm
12 // t11=B1/4//mm
13 printf(” the t h i c k n e s s i s , %f mm\n”,B1/4)
14 printf(” the t h i c k n e s s can be taken as 20mm\n ”)
15 t11 =20 //mm
16 // l e t t1 be t h i c k n e s s o f s t r a p at thnner s i d e
17 //P=2∗B1∗ t1 ∗ f t //N
18 // t1=P/(2∗B1∗ f t ) //mm
19 printf(” the t h i c k n e s s o f s t r a p at t h i n n e r s i d e i s , %f

mm\n ”,P/(2*B1*ft))
20 printf(” the t h i c k n e s s can be takn as 15 mm\n”)
21 t1=15 //mm
22 // l e t t3 be t h i c k n e s s o f s t r a p at c o t t e r
23 // 2∗ t3 ∗ (B1−t )=2∗ t1 ∗B1
24 // t3 =(2∗ t1 ∗B1) / ( 2∗ (B1−t ) ) //mm
25 printf(” t h i c k n e s s o f s t r a p at c o t t e r i s , %f mm\n” ,(2*
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t1*B1)/(2*(B1 -t)))

26 printf(” t h i c k n e s s o f s t r a p at c o t t e r say 21mm\n”)
27 t3=21 //mm
28 // l e t B be t o t a l width o f g i b and c o t t e r
29 //P=2∗B∗ t11 ∗ t
30 //B=P/(2∗ t11 ∗ t ) //mm
31 printf(” the t o t a l width o f g i b and c o t t e r i s , %f mm\n

”,P/(2* t11*t))
32 printf(” the t o t a l width o f g i b and c o t t e r i s say 65

mm”)

Scilab code Exa 11.15 Machine design

1 // f i n d the s i z e o f the b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 3 5
6 W=12000 //N
7 L=400 //mm
8 L1=50 //mm
9 L2=375 //mm

10 ft=84 //N/mmˆ2
11 n=4

12 Ws=W/n// sh ea r l oad on each b o l t
13 Wt =0.5*[[W*L*L2]/[L1^2 +L2^2]] //N
14 Wte =0.5*[ Wt + sqrt(Wt^2 +4*(Ws)^2)]//N// e q u i v a l e n t

t e n s i l e l o ad
15 // l e t dc be c o r e d i a
16 pi=3.14

17 //A=( p i /4) ∗dc ˆ2∗ f t =66∗dc ˆ2
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18 dc=sqrt(Wte /66) //mm
19 // l e t tabd b be t h i c k n e s s and depth o f arm
20 //Z=(1/6) ∗ t ∗bˆ2
21 M=W*L//N−mm
22 Z=M/84 //
23 // asume b=250
24 b=250 //mm
25 //Z=bˆ2∗ t /6
26 t=(M*6)/(ft*b^2)

27 printf(” the va lu e o f c o r e d i ame t e r i s , %f mm\n”,dc)
28 printf(” the s tandard va lu e o f c o r e d iamet r i s

1 1 . 5 46 mm f r on T11 . 1\ n”)
29 printf(” the va lu e o f e q u i v a l e n t t e n s i l e l o ad i s , %f N

\n”,Wte)
30 printf(” the va lu e t e n s i l e l o ad i s , %f N\n”,Wt)
31 printf(” the va lu e o f l o ad a c t i ung on each b o l t i s , %f

N\n”,Ws)
32 printf(” the moment a c t i n g i s , %f N−mm\n”,M)
33 printf(” the va lu e o f t h i c k n e s s i s , %f mm”,t)

Scilab code Exa 12.4

Machine design

Scilab code Exa 12.51 // d e s i n g g ib and c o t t o r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35*10^3 //N
6 ft=20 //N/mmˆ2
7 t=15 //N/mmˆ2
8 fc=50 //N/mmˆ2
9 // l e t x be s i d e o f s qua r e rod

10 //P=xˆ2∗ f t //N
11 //x=s q r t (P/ f t ) //mm
12 printf(” the s i d e o f s qua r e i s , %f mm\n”,sqrt(P/ft))
13 printf(” the s i d e o f s qua r e i s , say x=42mm\n”)
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14 //B1=x=42mm
15 x=42 //mm
16 B1=42 //mm// width o f s t r a p
17 // l e t t1 be t h i c k n e s s
18 // t1=B1/4//mm
19 printf(” the width o f s t r a p i s ,%f mm\n”,B1)
20 printf(” the t h i c k n e s s o f c o t t a r i s , %f mm\n”,B1/4)
21 printf(” the t h i c k n e s s o f c o t t a r i s , say 12mm\n”)
22 t1=12 //mm
23 // l e t B be width o f g i b and c o t t e r
24 //P=2∗B∗ t ∗ t1 =360∗B
25 //B=P/360//mm
26 printf(” the width o f g i b and c o t t e r i s , %f mm ”,P

/360)

27 printf(”The width o f g i b and c o t t e r i s , say100mm\n”)
28 B=100 //mm
29 b1 =0.55*B//mm// width o f g i b
30 b=0.45*B//mm// width o f c o t t e r
31 printf(” the width o f c o t t e r and g ib i s , %f mm\n , %f mm

\n r e s p c t i v e l y ”,b,b1)
32 // l e t t2 be t h i c k n e s s o f s t r a p
33 //P=2∗(( x∗ t2 )−( t2 ∗ t1 ) ) ∗ f t =1200∗ t2
34 // t2=P/1200//mm
35 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,P/1200)
36 printf(” the t h i c k n e s s o f s t r a p i s , Say 30mm\n”)
37 t2=30 //mm
38 //P=2∗ t2 ∗ t ∗ f c 1 =720∗ f c 1
39 fc1=P/720 //N/mmˆ2
40 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

41 printf(” s i n c e induced s t r e s s i s l e s s then s a f e
l i m i t s \n”)

42 // l e t l 1 be l e n g t h o f rod
43 //P=2∗ l 1 ∗x∗ t
44 l1=P/(2*x*t)//mm
45 printf(” the va lu e o f be l e n g t h o f rod i s , %f mm\n”,l1

)

46 // l e t l 2 be l e n g t h o f rod i n doub l e s h e a r
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47 //P=2∗2∗ l 2 ∗ t2 ∗ t =1800∗ l 2
48 l2=P/1800 //mm
49 printf(” the l e n g t h o f rod i n doub le s h e a r i s , %f mm\n

”,l2)

Machine design

1 // d e s i g n c o t t e r e d f ounda t i on b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=80 //N/mmˆ2
7 t=50 //N/mmˆ2
8 fc=100 //N/mmˆ2
9 pi=3.14

10 //P=( p i /4) ∗dˆ2∗ f t =62.84∗dˆ2
11 //d=s q r t (P/ 6 2 . 8 4 ) //mm
12 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P

/62.84))

13 printf(” the d iamete r o f b o l t i s , say 30mm\n”)
14 d=30 //mm
15 // l e t d1 be d i a o f e n l a r g e d end o f b o l t
16 // t1 be t h i c k n e s s o f c o t t e r
17 // t1=d1/4
18 //P=[ ( ( p i /4) ∗d1 ˆ2)−(d1∗ t1 ) ] ∗ f t
19 //P=42.84∗ d1 ˆ2
20 //d1=s q r t (P/ 4 2 . 8 4 ) //mm
21 printf(” the d i a o f e n l a r g e d end o f b o l t i s , %f mm\n ”

,sqrt(P/42.84))

22 printf(” the d i a o f e n l a r g e d end o f b o l t i s , say 36mm\
n”)

23 d1=36 //mm
24 t1=d1/4 //mm
25 printf(” the t h i c k n e s s i s , %f mm\n”,t1)
26 // l e t b width o f c o t t e r
27 //P=2∗b∗ t1 ∗ t==900∗b
28 b=P/(900) //mm
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29 printf(” the width o f c o t t e r i s , %f mm\n”,b)

Scilab code Exa 11.16 Machine design

1 // f i n d a . ) d i a o f f i x i n g bo l t s , b . ) d imens ion o f arms
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f e r f i g 1 1 . 3 9
6 W=10000 //N
7 q=60 // deg
8 f1=100 //N/mmˆ2
9 t=60 //N/mmˆ2

10 Wh=W*sin(%pi/3) //N
11 printf(” the h o r i z o n t a l component i s , %f N\n”,Wh)
12 Wv=W*cos(pi/3) //N
13 printf(” the v e r t i c a l component i s , %f N\n”,Wv)
14 Wt1=Wh/4 // f o r c e on each b o l t //N
15 printf(” the d i r e c t t e n s i l e l o ad on each b o l t i s , %f N

\n”,Wt1)
16 x1=0.05 //m// d i s t a n c e o f h o r i z o n t a l component from CG
17 Th=Wh*x1 //N−m// to rque due to h o r i z n t l compnt
18 Ws=Wv/4 //N// sh ea r l oad on each b o l t
19 printf(” sh ea r l oad on each b o l t i s , %f N\n”,Ws)
20 x2=0.3 //m
21 Tv=Wv*x2 //N−m
22 Tn=Tv-Th //N−m// net moment
23 printf(” net moment i s , %f N−m\n”,Tn)
24 L1=(250 -175) /2000 //m// d i s btw 1 and 2 b o l t
25 L3=L1 +0.175 //m// d i s btw 3 and 4 b o l t
26 printf(” the va lu e o f L3 i s , %f m\n”,L3)
27 // l e t w be l oad on each b o l t
28 //Te=2∗(w∗L1 ) ∗L1 + 2∗ (w∗L2 ) ∗L2=2∗w(L1ˆ2 +L2 ˆ2) //
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t o t a l moment abt E
29 //Te=0.093∗w//N−m
30 w=Tn /0.093 //N/m
31 printf(” the l aod on each per meter d i s t a n c e from E

i s , %f N/m\n”,w)
32 L2=180 //mm
33 Wt2=w*L3 //N
34 printf(” the va lu e o f Wt1 i s ,%f N\n”,Wt1)
35 printf(” the va lu e o f Wt2 i s , %f N\n”,Wt2)
36 Wt=Wt1+Wt2 //N
37 printf(” the va lu e o f t o t a l f o r c e i s , %f N\n”,Wt)
38 Wte =0.5*[ Wt + sqrt(Wt^2 + 4*Ws^2)]//N
39 printf(” the va lu e o f e q u i v a l e n t f o r c e i s , %f N\n”,Wte

)

40 // l e t dc be c o r e d i a
41 dc=sqrt ((4* Wte)/(pi*f1))//mm
42 printf(” the va lu e o f c o r e d i a i s , %f mm\n”,dc)
43 printf(” the v a l u f o f c o r e d i a from t a b l 1 1 . 1

i n s t anda rd c o n d i t i o n i s 8 . 1 8mm\n”)
44 // l e t t be t h i c k n e s s and b be the width , b=3∗ t
45 //A=3∗b∗ t=9∗ t ˆ2//mmˆ2
46 // I ={[b ∗ (2∗ t +b ) ˆ3]/12} −{(b−t ) ∗bˆ3/12}
47 // I =321∗ t ˆ4/12
48 //Z=I /( t +0.5∗b ) =10.7∗ t ˆ3//mmˆ3
49 // f t 1=Wh/A=962/ t ˆ2//N/mmˆ2
50 Mh=Wh *0.05 //N−m
51 // f t 2=Mh/Z=40.5∗10ˆ3/ t ˆ3//N/mmˆ2
52 //Ty=Wv/A=556/ t ˆ3//N/mmˆ2
53 Mv=Wv*0.3 //N−m
54 // f t 3=Mv/Z=140.2∗10ˆ3/ t ˆ3//N/mmˆ2
55 // Ftnet=f t 1− f t 2+f t 3 //N/mmˆ2
56 // Ftnet =(962/ t ˆ2) −(40 .5∗10ˆ3/ t ˆ3) +(140 .210ˆ3/ t ˆ3)
57 // Ftnet =(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
58 Ftnet =100 //N/mmˆ2
59 //by h i t and t r i a l
60 // ’ Ftnet =100=(962/ t ˆ2) +(99 .7∗10ˆ3/ t ˆ3)
61 t=10.4 //mm
62 b=3*t//mm
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63 printf(” the t h i c k n e s s i s , %f mm\n”,t)
64 printf(” the width i s , %f mm”,b)

Scilab code Exa 11.16 Machine design

Scilab code Exa 12.61 // d e s i g n c o t t e r e d f ounda t i on b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=80 //N/mmˆ2
7 t=50 //N/mmˆ2
8 fc=100 //N/mmˆ2
9 pi=3.14

10 //P=( p i /4) ∗dˆ2∗ f t =62.84∗dˆ2
11 //d=s q r t (P/ 6 2 . 8 4 ) //mm
12 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P

/62.84))

13 printf(” the d iamete r o f b o l t i s , say 30mm\n”)
14 d=30 //mm
15 // l e t d1 be d i a o f e n l a r g e d end o f b o l t
16 // t1 be t h i c k n e s s o f c o t t e r
17 // t1=d1/4
18 //P=[ ( ( p i /4) ∗d1 ˆ2)−(d1∗ t1 ) ] ∗ f t
19 //P=42.84∗ d1 ˆ2
20 //d1=s q r t (P/ 4 2 . 8 4 ) //mm
21 printf(” the d i a o f e n l a r g e d end o f b o l t i s , %f mm\n ”

,sqrt(P/42.84))

22 printf(” the d i a o f e n l a r g e d end o f b o l t i s , say 36mm\
n”)

23 d1=36 //mm
24 t1=d1/4 //mm
25 printf(” the t h i c k n e s s i s , %f mm\n”,t1)
26 // l e t b width o f c o t t e r
27 //P=2∗b∗ t1 ∗ t==900∗b
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28 b=P/(900) //mm
29 printf(” the width o f c o t t e r i s , %f mm\n”,b)

Machine design

1 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h ea r a c t i n g i s , %f N/mmˆ2\n”,t1)
27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which

i s l e s s then 60 , hence d e s i n g i s s a f e \n”)
28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
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32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g
i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
\n”)

33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
n”)

38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)

Scilab code Exa 12.6 Scilab code Exa 12.6 Machine design Machine de-
sign

1 // f i n d s i z e o f b o l t s
2 clc
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3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 1 . 4 2
6 n=8

7 d=1.6 //m
8 r=0.8 //m
9 D=2 //m

10 R=1 //m
11 W=100000 //N
12 e=5 //m
13 ft=100 //N/mmˆ2
14 L=e-R//m
15 // l e t dc be c o r e d i a
16 pi=3.14

17 Wt=(2*W*L*(R+r))/(n*(2*R^2+r^2))//N
18 printf(” the max l oad a c t i n g i s , %f N\n”,Wt)
19 dc=sqrt((W*4)/(pi*ft))//mm
20 printf(” the c o r e d i a i s , %f mm\n”,dc)
21 printf(” the s tandard va lu e o f c o r e d i a i s 3 1 . 0 93

from t a b l e 1 1 . 1 ”)

1 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
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17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h ea r a c t i n g i s , %f N/mmˆ2\n”,t1)
27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which

i s l e s s then 60 , hence d e s i n g i s s a f e \n”)
28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g

i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
\n”)

33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
n”)

38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
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48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)

Scilab code Exa 12.7 Machine design

1 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h ea r a c t i n g i s , %f N/mmˆ2\n”,t1)
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27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which
i s l e s s then 60 , hence d e s i n g i s s a f e \n”)

28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g

i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
\n”)

33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
n”)

38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)
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Scilab code Exa 11.18 Machine design

Scilab code Exa 12.71 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)

Machine design

1 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
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14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h e a r a c t i n g i s , %f N/mmˆ2\n”,t1)
27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which

i s l e s s then 60 , hence d e s i n g i s s a f e \n”)
28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g

i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
\n”)

33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
n”)

38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
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45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)

Scilab code Exa 11.19 Scilab code Exa 11.19 Machine design Machine
design

1 // f i n d s i z e o f b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 d=500 //mm
7 r=250 //mm
8 D=650 //mm
9 R=325 //mm

10 W=400*10^3 //N
11 L=350 //mm
12 ft=60 //N/mmˆ2
13 // l e t dc be c o r e d i a
14 pi=3.14

15 Wt=[(2*W*L)*{R+r*cos(pi/n)}]/{n*(2*R^2 +r^2)}

16 printf(” the va lu e o f l o ad a c t i n g i s , %f N\n”,Wt)

1 // d e s i g n knuc l e j o i n t
2 clc

3 // s o l u t i o n
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4 // g i v en
5 P=70*10^3 //N
6 ftur =420 //N/mmˆ2// f o r rod // u l t ima t e po i n t s t r e s s
7 ftup =510 //N/mmˆ2// f o r p in
8 tu=396 //N/mmˆ2
9 Fs=6

10 ftr=ftur/Fs //N/mmˆ2// y e i l d
11 t=tu/Fs //N/mmˆ2
12 pi=3.14

13 // l e t d be d i a o f rod
14 //P=( p i /4) ∗dˆ2∗ f t r =55∗dˆ2
15 //d=s q r t (P/55) //mm
16 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/55))
17 printf(” the d iamete r o f b o l t i s , say 36mm\n”)
18 d=36 //mm
19 //d1=d=36//mm// d i a o f knuck l e p in
20 d1=36 //mm
21 d2=2*d//mm// d i a o f ou t e r eye
22 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
23 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
24 T1 =0.75*d// t h i c k n e s s o f f o r k
25 // // l e t t1 be doub le s h e a r s t r e s s a c t i n g
26 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
27 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
28 printf(” the doub le s h e a r a c t i n g i s , %f N/mmˆ2\n”,t1)
29 // l e t f t 1 be f a i l u r s t r e s s
30 //P=(d2−d1 ) ∗T∗ f t 1
31 ft1=P/((d2-d1)*T)//N/mmˆ2
32 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
33 // l e t f t 2 f o r k e d end t e n s i o n
34 //P=(d2−d1 ) ∗2∗T1∗ f t 2
35 ft2=P/((d2-d1)*2*T1)//
36 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
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Chapter 30

Ch12

Scilab code Exa 12.8 Machine design

1 // d e s i g n knuc l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=70*10^3 //N
6 ftur =420 //N/mmˆ2// f o r rod // u l t ima t e po i n t s t r e s s
7 ftup =510 //N/mmˆ2// f o r p in
8 tu=396 //N/mmˆ2
9 Fs=6

10 ftr=ftur/Fs //N/mmˆ2// y e i l d
11 t=tu/Fs //N/mmˆ2
12 pi=3.14

13 // l e t d be d i a o f rod
14 //P=( p i /4) ∗dˆ2∗ f t r =55∗dˆ2
15 //d=s q r t (P/55) //mm
16 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/55))
17 printf(” the d iamete r o f b o l t i s , say 36mm\n”)
18 d=36 //mm
19 //d1=d=36//mm// d i a o f knuck l e p in
20 d1=36 //mm
21 d2=2*d//mm// d i a o f ou t e r eye
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22 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
23 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
24 T1 =0.75*d// t h i c k n e s s o f f o r k
25 // // l e t t1 be doub le s h e a r s t r e s s a c t i n g
26 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
27 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
28 printf(” the doub le s h ea r a c t i n g i s , %f N/mmˆ2\n”,t1)
29 // l e t f t 1 be f a i l u r s t r e s s
30 //P=(d2−d1 ) ∗T∗ f t 1
31 ft1=P/((d2-d1)*T)//N/mmˆ2
32 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
33 // l e t f t 2 f o r k e d end t e n s i o n
34 //P=(d2−d1 ) ∗2∗T1∗ f t 2
35 ft2=P/((d2-d1)*2*T1)//
36 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)

Scilab code Exa 12.9 Machine design

Scilab code Exa 12.11 // d e s i g n a d j u s t a b l e s c rewed j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=75 //N/mmˆ2
7 t=37.5 //N/mmˆ2
8 pi=3.14

9 Pd=1.3*P//N// l oad f o r th r eaded s e c t i o n
10 // l e t d be d i a and dc be c o r e d i a
11 //Pd=( p i /4) ∗dc ˆ2∗ f t
12 // dc=s q r t ( ( 4∗Pd) /( p i ∗ f t ) ) //mm
13 printf(” the c o r e d i a i s , %f mm\n”,sqrt ((4*Pd)/(pi*ft)

))
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14 printf(” the s tandard c o r e da i u s i n g t a b l e 1 1 . 1 i s
3 4 . 0 93mm\n”)

15 dc =34.093 //mm
16 // c o r r r e s p o nd i n g d i a d =39
17 d=39 //mm
18 printf(” the d i a o f rod i s , %f mm\n”,d)
19 // l e t l be l e n g t h o f c o up l e r nut
20 //Pd=p i ∗dc∗ l ∗ t
21 // l=P/( p i ∗dc∗ t ) //mm
22 printf(” the l e n g t h o f c o up l e r nut i s , %f mm\n”,P/(pi*

dc*t))

23 x1=d//mm
24 x2 =1.25*d//mm
25 printf(” the upper and l owe r l i m i t o f l k eng th are , %f

mm\n , %f mm\n”,x1 ,x2)
26 printf(” t ak i n g l=x1=d i n t o c a l c u l a t i o n \n”)
27 l=d//mm
28 n=1/4 //mm
29 //Pd=( p i /4) ∗ [ dˆ2−dc ˆ2 ]∗ n∗ l ∗ f c =2750∗ f c
30 fc=(Pd/[(pi/4)*[d^2-dc^2]*n*l])

31 printf(” the c r u s h i n g l oad i s , %f N/mmˆ2\n”,fc)
32 // l e t D be ou t e r d i a
33 //P=( p i /4) ∗ (Dˆ2−d ˆ2) ∗ f t
34 D=[{(P*4)/(pi*ft)}+d^2]^0.5 //mm
35 printf(” the ou t e r da i i s , %f mm\n”,D)
36 // l e t D1 and D2 be ou t e r and i nn e r d i a o f c o up l e r
37 D1=d+6 //mm
38 D2=[{(P*4)/(pi*ft)}+D1 ^2]^0.5 //mm
39 printf(” the ou t e r and i nn e r d i a are , %f mm\n , %f mm\n”

,D1 ,D2)

40 // l e t L be l e n g t h o f c o up l e r
41 L=6*d//mm
42 printf(” the l e n g t h o f c o up l e r i s , %f mm\n”,L)
43 T1 =0.75*d//mm
44 printf(” the t h i c k n e s s o f c o up l e r i s , %f mm\n ”,t1)
45 T2=0.5*d//mm
46 printf(” the t h i c k n e s s o f c o up l e r nut i s , %f mm\n”,T2)
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1 // d e s i n g c o t t e r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30*10^3 //N
6 ft=50 //N/mmˆ2
7 t=35 //N/mmˆ2
8 fc=90 //N/mmˆ2// c r u s h i n g s t r e s s
9 // l e t d be d iamete r o f r od s

10 pi=3.14

11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 d=sqrt((P*4)/(pi*ft))

14 printf(” the d i a no f c o t t e r j o n t i s , %f mm\n”,d)
15 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
16 // t11=d2/4
17 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =26.8∗ d2 ˆ2
18 d2=sqrt(P/26.8) //mm
19 t11=d2/4 //mm
20 // l e t f c 1 be induced c r u s h i n g s t r e s s
21 fc1=P/(d2*t11)//N/mmˆ2
22 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

23 printf(” s i n c e induced s t r e s s i s g r e a t e r then 90 N/mm
ˆ2 , t h e r e f o r e d2 an t a r e not s a f e l im i t s , l e t us
f i n d d2 and t by s u b s t i t u i t n f c 1 =90\n”)

24 // l e t d2=d21 and t=t1
25 //P=d21∗ t1 ∗ f c
26 //P=22.5∗ d2 ˆ2
27 d21=sqrt(P/22.5) //mm
28 t1=d21/4 //mm
29 printf(” the s a f e v a l u e s od d2 and t a r e ,%f mm\n , %f

mm\n”,d21 ,t1)
30 // l e t b be width o f c o t t e r
31 //P=2∗b∗ t1 ∗ t =(2∗9 .12∗35) ∗b
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32 b=P/(2*9.12*35) //mm
33 printf(” the width o f c o t t e r i s , %f mm\n ”,b)
34 // l e t d4 be d i a o f s o c k e t c o l l a r
35 //P=(d4−d2 ) ∗ t1 ∗ f c
36 d4=d21+(P/(t1*fc))//mm
37 printf(” the d iamet r o f s o c k e t c o l l a r i s , %f mm\n”,d4)
38 // l e t c be the t h i c k n e s s o f s o c k e t c o l l a r
39 //P=2∗(d4−d2 ) ∗ c∗ t
40 c=P/(2*(d4-d21)*t)//mm
41 printf(” the t h i c k n e s o f s o c k e t c o l l a r i s , %f mm\n”,c)
42 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
43 //P=2∗a∗d21∗ t
44 a=P/(2* d21*t)//mm
45 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,a)
46
47 // l e t d3 be d i a o f s p i g o t c o l l a r
48 //P=( p i /4) ∗ [ d3ˆ2−d21 ˆ2 ]∗ f c
49 //d3ˆ2=d21 ˆ2 + (P∗4) /(90∗ p i )
50 d3=sqrt(d21^2 + (P*4) /(90* pi))//mm
51 printf(” d i a o f s p i g o t c o l l a r i s , %f mm\n”,d3)
52 // l e t T1 be t h i c k n e s s o f s p i g o t c o l l a r
53 //P=p i ∗d21∗T1∗ t
54 T1=P/(pi*d21*t)//
55 printf(” t h i c k n e s s o f s p i g o t c o l l a r i s , %f mm\n”,T1)
56 printf(” l e t t h i c k n e s s o f s p i g o t c o l l a r be T1=8mm=T12

”)
57 // l e t l be l e n g t o f c o t t e r
58 T12=8 //mm
59 printf(” the t h i c n e s s o f s p i g o t c o l a r i s , %f mm\n”,T12

)

60 l=4*d//mm
61 e=1.2*d//mm
62 printf(” the l e n g t h o f c o t t e r and e i s , %f mm\n , %f mm\

n”,l,e)
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Scilab code Exa 12.9 Machine design

1 // d e s i g n a d j u s t a b l e s c rewed j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=75 //N/mmˆ2
7 t=37.5 //N/mmˆ2
8 pi=3.14

9 Pd=1.3*P//N// l oad f o r th r eaded s e c t i o n
10 // l e t d be d i a and dc be c o r e d i a
11 //Pd=( p i /4) ∗dc ˆ2∗ f t
12 // dc=s q r t ( ( 4∗Pd) /( p i ∗ f t ) ) //mm
13 printf(” the c o r e d i a i s , %f mm\n”,sqrt ((4*Pd)/(pi*ft)

))

14 printf(” the s tandard c o r e da i u s i n g t a b l e 1 1 . 1 i s
3 4 . 0 93mm\n”)

15 dc =34.093 //mm
16 // c o r r r e s p o nd i n g d i a d =39
17 d=39 //mm
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18 printf(” the d i a o f rod i s , %f mm\n”,d)
19 // l e t l be l e n g t h o f c o up l e r nut
20 //Pd=p i ∗dc∗ l ∗ t
21 // l=P/( p i ∗dc∗ t ) //mm
22 printf(” the l e n g t h o f c o up l e r nut i s , %f mm\n”,P/(pi*

dc*t))

23 x1=d//mm
24 x2 =1.25*d//mm
25 printf(” the upper and l owe r l i m i t o f l k eng th are , %f

mm\n , %f mm\n”,x1 ,x2)
26 printf(” t ak i n g l=x1=d i n t o c a l c u l a t i o n \n”)
27 l=d//mm
28 n=1/4 //mm
29 //Pd=( p i /4) ∗ [ dˆ2−dc ˆ2 ]∗ n∗ l ∗ f c =2750∗ f c
30 fc=(Pd/[(pi/4)*[d^2-dc^2]*n*l])

31 printf(” the c r u s h i n g l oad i s , %f N/mmˆ2\n”,fc)
32 // l e t D be ou t e r d i a
33 //P=( p i /4) ∗ (Dˆ2−d ˆ2) ∗ f t
34 D=[{(P*4)/(pi*ft)}+d^2]^0.5 //mm
35 printf(” the ou t e r da i i s , %f mm\n”,D)
36 // l e t D1 and D2 be ou t e r and i nn e r d i a o f c o up l e r
37 D1=d+6 //mm
38 D2=[{(P*4)/(pi*ft)}+D1 ^2]^0.5 //mm
39 printf(” the ou t e r and i nn e r d i a are , %f mm\n , %f mm\n”

,D1 ,D2)

40 // l e t L be l e n g t h o f c o up l e r
41 L=6*d//mm
42 printf(” the l e n g t h o f c o up l e r i s , %f mm\n”,L)
43 T1 =0.75*d//mm
44 printf(” the t h i c k n e s s o f c o up l e r i s , %f mm\n ”,t1)
45 T2=0.5*d//mm
46 printf(” the t h i c k n e s s o f c o up l e r nut i s , %f mm\n”,T2)

Scilab code Exa 12.2

Machine design

1 // d s i n g s l e e v e and c o t t e r j o i n t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=60*10^3 //N
6 ft=60 //N/mmˆ2
7 t=70 //N/mmˆ2
8 fc=125 //N/mmˆ2
9 pi=3.14

10 // l e t d be d iamete r o f r od s
11 //P=A∗ f t
12 //P=(p1 /4) ∗dˆ2∗ f t
13 printf(” the d i a o f c o t t e r j o n t i s , %f mm\n”,sqrt((P

*4)/(pi*ft)))

14 printf(” the s tandard d i a o f c o t t e r j o n t i s d=26mm\n”
)

15 d=36 //mm
16 // l e t d2 be d i a o f s p i g o t and t11 be t h i c k n e s s
17 // t11=d2/4
18 //P=[{( p i /4) ∗d2ˆ2}−(d2∗ t ) ] ∗ f t =32.13∗ d2 ˆ2
19 //d2=s q r t (P/ 3 2 . 1 3 ) //mm
20 // t11=d2 /4//mm
21 printf(” the d i a d2 i s , %f mm\n”,sqrt(P/32.13))//mm)
22 printf(” the d i a d2 i s 44mm\n”)
23 d2=44 //mm
24 printf(” the t h i c k n e s s i s ,%f mm\n”,d2/4)
25 printf(” the t h ckn e s s i s , 1 1mm\n”)
26 t11 =11 //mm
27 // l e t f c 1 be induced c r u s h i n g s t r e s s
28 // f c 1=P/( d2∗ t11 ) //N/mmˆ2
29 printf(” the va lu e o f d2 i s , %f mm\n”,d2)
30 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,P/(d2*t11))

31 printf(” the induced c r u s h i n g s t r e s s i s say 124 N/mm
ˆ2 whihc i s l e s s then 125 , hence d2 and t11 i s
c o r r e c t \n”)

32 // l e t b be width o f c o t t e r
33 //P=2∗b∗ t11 ∗ t =(2∗11∗70) ∗b
34 //b=P/(2∗11∗70 ) //mm
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35 printf(” the width o f c o t t e r i s , %f mm\n ”,P/(2*11*70)
)

36 printf(” the width o f c o t t e r i s say 40mm\n”)
37 // l e t a be d i s t a n c e from end o f s l o t to end o f the

rod
38 //P=2∗a∗d21∗ t
39 // a=P/(2∗ d2∗ t ) //mm
40 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s , %f mm\n”,P/(2*d2*t))
41 printf(” d i s t a n c e from end o f s l o t to end o f the rod

i s say 10mm”)
42 // l e t c be d i s t a n c e o f rod end from i t s end to

c o t t r e h o l e
43 //P=2∗(d1−d2 ) ∗ c∗ t =2240∗ c
44 c=P/(2240) //mm
45 printf(” i s t a n c e o f rod end from i t s end to c o t t r e

h o l e i s , %f mm”,c)

Scilab code Exa 13.1
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1 // d e s i g n r e c t a n g l a r key
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 t=42 //N/mmˆ2
7 fc=70 //N/mmˆ2
8 // from tab 1 3 . 1 , u s i n g d=50mm
9 w=16 //mm

10 T=10 //mm
11 // l e t l be l e n g t h o f key
12 //Tq1=l ∗w∗ t ∗d/2=16800∗ l 1 //N−mm// to rque
13 pi=3.14

14 Tq=(pi/16)*t*d^3 //
15 printf(” the t o r s i o n a l moment a c t i n g i s , %f N−mm\n”,Tq

)

16 l1=Tq /16800 //mm
17 //Tq2=l 2 ∗T∗ f c ∗d/4=8750∗ l 2
18 l2=Tq /8750 //mm
19 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
20 // l=l 2 //mm
21 printf(” the l e n g t h o f key i s , %f mm\n”,l2)
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22 printf(” the l e n g t h o i f key i s , say 120 mm\n”)
23 l=120 //mm

Scilab code Exa 12.3 Scilab code Exa 12.3 Machine design

1 // d e s i g n r e c t a n g l a r key
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 t=42 //N/mmˆ2
7 fc=70 //N/mmˆ2
8 // from tab 1 3 . 1 , u s i n g d=50mm
9 w=16 //mm

10 T=10 //mm
11 // l e t l be l e n g t h o f key
12 //Tq1=l ∗w∗ t ∗d/2=16800∗ l 1 //N−mm// to rque
13 pi=3.14

14 Tq=(pi/16)*t*d^3 //
15 printf(” the t o r s i o n a l moment a c t i n g i s , %f N−mm\n”,Tq

)

16 l1=Tq /16800 //mm
17 //Tq2=l 2 ∗T∗ f c ∗d/4=8750∗ l 2
18 l2=Tq /8750 //mm
19 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
20 // l=l 2 //mm
21 printf(” the l e n g t h o f key i s , %f mm\n”,l2)
22 printf(” the l e n g t h o i f key i s , say 120 mm\n”)
23 l=120 //mm

Machine design

1 // d e s i n g j o i n t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 d=75 //mm
7 ft=25 //N/mmˆ2
8 t=20 //N/mmˆ2
9 // l e t B1 be the width o f s t r a p

10 //B1=d
11 B1=75 //mm
12 // t11=B1/4//mm
13 printf(” the t h i c k n e s s i s , %f mm\n”,B1/4)
14 printf(” the t h i c k n e s s can be taken as 20mm\n ”)
15 t11 =20 //mm
16 // l e t t1 be t h i c k n e s s o f s t r a p at thnner s i d e
17 //P=2∗B1∗ t1 ∗ f t //N
18 // t1=P/(2∗B1∗ f t ) //mm
19 printf(” the t h i c k n e s s o f s t r a p at t h i n n e r s i d e i s , %f

mm\n ”,P/(2*B1*ft))
20 printf(” the t h i c k n e s s can be takn as 15 mm\n”)
21 t1=15 //mm
22 // l e t t3 be t h i c k n e s s o f s t r a p at c o t t e r
23 // 2∗ t3 ∗ (B1−t )=2∗ t1 ∗B1
24 // t3 =(2∗ t1 ∗B1) / ( 2∗ (B1−t ) ) //mm
25 printf(” t h i c k n e s s o f s t r a p at c o t t e r i s , %f mm\n” ,(2*

t1*B1)/(2*(B1 -t)))

26 printf(” t h i c k n e s s o f s t r a p at c o t t e r say 21mm\n”)
27 t3=21 //mm
28 // l e t B be t o t a l width o f g i b and c o t t e r
29 //P=2∗B∗ t11 ∗ t
30 //B=P/(2∗ t11 ∗ t ) //mm
31 printf(” the t o t a l width o f g i b and c o t t e r i s , %f mm\n

”,P/(2* t11*t))
32 printf(” the t o t a l width o f g i b and c o t t e r i s say 65

mm”)
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Scilab code Exa 13.2 Machine design

1 // f i n d l e n g t h o f key
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=45 //mm
6 fyts =400 //N/mmˆ2 ’// f o r s h a f t
7 w=14 //mm
8 t=9 //mm
9 fytk =340 //N/mmˆ2// f o r key

10 Fs=2

11 pi=3.14

12 // l e t l be l e n g t h o f key
13 tmaxs=fyts /(2*Fs)//N/mmˆ2
14 tmaxk=fytk /(2*Fs)//N/mmˆ2
15 tmax=(pi/16)*tmaxs*d^3 //N−mm
16 // tmax=l ∗w∗ tmaxk∗d/2
17 l1=(tmax *2)/(w*tmaxk*d)//
18 printf(” the l e n g t h o f key ( l 1 ) i s , %f mm\n”,l1)
19 // tmax=l 2 ∗ t ∗ f y t k ∗d/4=17213∗ l 2
20 l2=tmax /17213 //mm
21 printf(” t e l e n g t h o f key ( l 2 ) i s , %f mm\n”,l2)
22 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
23 l=103.89 //mm
24 printf(” the l e n g t h o f key ( l ) i s , %f mm\n”,l)

Scilab code Exa 13.2 Machine design
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Scilab code Exa 12.41 // f i n d l e n g t h o f key
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=45 //mm
6 fyts =400 //N/mmˆ2 ’// f o r s h a f t
7 w=14 //mm
8 t=9 //mm
9 fytk =340 //N/mmˆ2// f o r key

10 Fs=2

11 pi=3.14

12 // l e t l be l e n g t h o f key
13 tmaxs=fyts /(2*Fs)//N/mmˆ2
14 tmaxk=fytk /(2*Fs)//N/mmˆ2
15 tmax=(pi/16)*tmaxs*d^3 //N−mm
16 // tmax=l ∗w∗ tmaxk∗d/2
17 l1=(tmax *2)/(w*tmaxk*d)//
18 printf(” the l e n g t h o f key ( l 1 ) i s , %f mm\n”,l1)
19 // tmax=l 2 ∗ t ∗ f y t k ∗d/4=17213∗ l 2
20 l2=tmax /17213 //mm
21 printf(” t e l e n g t h o f key ( l 2 ) i s , %f mm\n”,l2)
22 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
23 l=103.89 //mm
24 printf(” the l e n g t h o f key ( l ) i s , %f mm\n”,l)

Machine design

1 // d e s i n g g ib and c o t t o r j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35*10^3 //N
6 ft=20 //N/mmˆ2
7 t=15 //N/mmˆ2
8 fc=50 //N/mmˆ2
9 // l e t x be s i d e o f s qua r e rod

10 //P=xˆ2∗ f t //N
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11 //x=s q r t (P/ f t ) //mm
12 printf(” the s i d e o f s qua r e i s , %f mm\n”,sqrt(P/ft))
13 printf(” the s i d e o f s qua r e i s , say x=42mm\n”)
14 //B1=x=42mm
15 x=42 //mm
16 B1=42 //mm// width o f s t r a p
17 // l e t t1 be t h i c k n e s s
18 // t1=B1/4//mm
19 printf(” the width o f s t r a p i s ,%f mm\n”,B1)
20 printf(” the t h i c k n e s s o f c o t t a r i s , %f mm\n”,B1/4)
21 printf(” the t h i c k n e s s o f c o t t a r i s , say 12mm\n”)
22 t1=12 //mm
23 // l e t B be width o f g i b and c o t t e r
24 //P=2∗B∗ t ∗ t1 =360∗B
25 //B=P/360//mm
26 printf(” the width o f g i b and c o t t e r i s , %f mm ”,P

/360)

27 printf(”The width o f g i b and c o t t e r i s , say100mm\n”)
28 B=100 //mm
29 b1 =0.55*B//mm// width o f g i b
30 b=0.45*B//mm// width o f c o t t e r
31 printf(” the width o f c o t t e r and g ib i s , %f mm\n , %f mm

\n r e s p c t i v e l y ”,b,b1)
32 // l e t t2 be t h i c k n e s s o f s t r a p
33 //P=2∗(( x∗ t2 )−( t2 ∗ t1 ) ) ∗ f t =1200∗ t2
34 // t2=P/1200//mm
35 printf(” the t h i c k n e s s o f s t r a p i s , %f mm\n”,P/1200)
36 printf(” the t h i c k n e s s o f s t r a p i s , Say 30mm\n”)
37 t2=30 //mm
38 //P=2∗ t2 ∗ t ∗ f c 1 =720∗ f c 1
39 fc1=P/720 //N/mmˆ2
40 printf(” the induced c r u s h i n g s t r e s s i s , %f N/mmˆ2\n ”

,fc1)

41 printf(” s i n c e induced s t r e s s i s l e s s then s a f e
l i m i t s \n”)

42 // l e t l 1 be l e n g t h o f rod
43 //P=2∗ l 1 ∗x∗ t
44 l1=P/(2*x*t)//mm

400



45 printf(” the va lu e o f be l e n g t h o f rod i s , %f mm\n”,l1
)

46 // l e t l 2 be l e n g t h o f rod i n doub l e s h e a r
47 //P=2∗2∗ l 2 ∗ t2 ∗ t =1800∗ l 2
48 l2=P/1800 //mm
49 printf(” the l e n g t h o f rod i n doub le s h e a r i s , %f mm\n

”,l2)

Scilab code Exa 12.5 Scilab code Exa 12.5 Machine design

1 // d e s i n g keyway in motr s h a f t
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15*10^3 //W
6 N=960 //rpm
7 d=40 //mm
8 l=75 //mm
9 t=56 //N/mmˆ2

10 fc=112 //N/mmˆ2
11 Tq=(P*60) /(2* %pi*N)//N−mm
12 // l e t w be width o f key
13 //Tq=l ∗w∗ t ∗d/2=84000∗w
14 //w=Tq/84000//mm
15 printf(” the width o f keywy i s , %f mm\n”,Tq /84000)
16 printf(” t h i s width i s too smal l , i t shou ld be a t l e a t s

w=d/4 , so t ak i n g w=d/4 as min widht we ge t w=d
/4=10//mm\n”)

17 w=10 //mm
18 T=10 //mm// t h i c k n e s s =width=squa r e key
19 h=T/2

20 e=1 -(0.2*(w/d)) -1.1*(h/d)

21 P1=(pi/16)*t*d^3*e//N// s t r e n g t h o f s h a f t

401



22 Ps=l*w*t*d/2 //N// sh ea r s t r e n g t h o f s h a f t
23 x=Ps/P1 //
24 printf(” the check va lu e i s , %f”,x)

Machine design

1 // d e s i g n c o t t e r e d f ounda t i on b o l t s
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=80 //N/mmˆ2
7 t=50 //N/mmˆ2
8 fc=100 //N/mmˆ2
9 pi=3.14

10 //P=( p i /4) ∗dˆ2∗ f t =62.84∗dˆ2
11 //d=s q r t (P/ 6 2 . 8 4 ) //mm
12 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P

/62.84))

13 printf(” the d iamete r o f b o l t i s , say 30mm\n”)
14 d=30 //mm
15 // l e t d1 be d i a o f e n l a r g e d end o f b o l t
16 // t1 be t h i c k n e s s o f c o t t e r
17 // t1=d1/4
18 //P=[ ( ( p i /4) ∗d1 ˆ2)−(d1∗ t1 ) ] ∗ f t
19 //P=42.84∗ d1 ˆ2
20 //d1=s q r t (P/ 4 2 . 8 4 ) //mm
21 printf(” the d i a o f e n l a r g e d end o f b o l t i s , %f mm\n ”

,sqrt(P/42.84))

22 printf(” the d i a o f e n l a r g e d end o f b o l t i s , say 36mm\
n”)

23 d1=36 //mm
24 t1=d1/4 //mm
25 printf(” the t h i c k n e s s i s , %f mm\n”,t1)
26 // l e t b width o f c o t t e r
27 //P=2∗b∗ t1 ∗ t==900∗b
28 b=P/(900) //mm
29 printf(” the width o f c o t t e r i s , %f mm\n”,b)
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Scilab code Exa 13.3 Machine design

1 // d e s i n g keyway in motr s h a f t
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15*10^3 //W
6 N=960 //rpm
7 d=40 //mm
8 l=75 //mm
9 t=56 //N/mmˆ2

10 fc=112 //N/mmˆ2
11 Tq=(P*60) /(2* %pi*N)//N−mm
12 // l e t w be width o f key
13 //Tq=l ∗w∗ t ∗d/2=84000∗w
14 //w=Tq/84000//mm
15 printf(” the width o f keywy i s , %f mm\n”,Tq /84000)
16 printf(” t h i s width i s too smal l , i t shou ld be a t l e a t s

w=d/4 , so t ak i n g w=d/4 as min widht we ge t w=d
/4=10//mm\n”)

17 w=10 //mm
18 T=10 //mm// t h i c k n e s s =width=squa r e key
19 h=T/2

20 e=1 -(0.2*(w/d)) -1.1*(h/d)

21 P1=(pi/16)*t*d^3*e//N// s t r e n g t h o f s h a f t
22 Ps=l*w*t*d/2 //N// sh ea r s t r e n g t h o f s h a f t
23 x=Ps/P1 //
24 printf(” the check va lu e i s , %f”,x)

403



Scilab code Exa 12.6 Scilab code Exa 12.6 Machine design Machine de-
sign

1 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h ea r a c t i n g i s , %f N/mmˆ2\n”,t1)
27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which

i s l e s s then 60 , hence d e s i n g i s s a f e \n”)
28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g

i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
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\n”)
33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
n”)

38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)

1 // d e s i g n muff c o up l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=40000 //W
6 N=350 //rpm
7 ts=40 //N/mmˆ2
8 fcs =80 //N/mmˆ2
9 tc=15 //N/mmˆ2

10 // l e t d be d i a
11 Tq=(P*60*1000) /(2* %pi*N)//N−mm
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12 //Tq=(%pi /16) ∗ t s ∗dˆ3=7.86∗dˆ3
13 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
14 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

15 printf(” the d i a o f s h a f t i s , say 55mm\n”)
16 d=55 //mm
17 D=2*d + 13 //mm
18 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
19 L=3.5*d//mm
20 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
21 // l e t t c be induced sh ea r s t r e s s
22 //T=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =370∗10ˆ3∗ f c
23 fc=Tq /370000 //N/mmˆ2
24 printf(” the induced sh ea r s t r e s s i s , %f N/mmˆ2 \n”,fc

)

25 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 55mm
diametr

26 w=18 // width o f d i amet r e
27 t1=w//mm// t h i c k n e s s o f key
28 l=L/2 //mm// l e n g t h o f key
29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
31 printf(” the l e n g t h o f key i s , %f mm\n”,l)

Scilab code Exa 13.4 Machine design

1 // d e s i g n muff c o up l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=40000 //W
6 N=350 //rpm
7 ts=40 //N/mmˆ2
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8 fcs =80 //N/mmˆ2
9 tc=15 //N/mmˆ2

10 // l e t d be d i a
11 Tq=(P*60*1000) /(2* %pi*N)//N−mm
12 //Tq=(%pi /16) ∗ t s ∗dˆ3=7.86∗dˆ3
13 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
14 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

15 printf(” the d i a o f s h a f t i s , say 55mm\n”)
16 d=55 //mm
17 D=2*d + 13 //mm
18 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
19 L=3.5*d//mm
20 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
21 // l e t t c be induced sh ea r s t r e s s
22 //T=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =370∗10ˆ3∗ f c
23 fc=Tq /370000 //N/mmˆ2
24 printf(” the induced sh ea r s t r e s s i s , %f N/mmˆ2 \n”,fc

)

25 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 55mm
diametr

26 w=18 // width o f d i amet r e
27 t1=w//mm// t h i c k n e s s o f key
28 l=L/2 //mm// l e n g t h o f key
29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
31 printf(” the l e n g t h o f key i s , %f mm\n”,l)

Scilab code Exa 13.4 Machine design

Scilab code Exa 13.51 // d e s i g n knuck l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*10^3 //N
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6 ft=75 //N/mmˆ2
7 t=60 //N/mmˆ2
8 fc=150 //N/mmˆ2
9 pi=3.14

10 // l e t d be d i a o f rod
11 //P=( p i /4) ∗dˆ2∗ f t =59∗dˆ2
12 //d=s q r t (P/59) //mm
13 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/59))
14 printf(” the d iamete r o f b o l t i s , say 52mm\n”)
15 d=52 //mm
16 //d1=d=52//mm// d i a o f knuck l e p in
17 d1=52 //mm
18 d2=2*d//mm// d i a o f ou t e r eye
19 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
20 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
21 T1 =0.75*d// t h i c k n e s s o f f o r k
22 T2=0.5*d// t h i c k n e s s o f p in head
23 // l e t t1 be sh ea r s t r e s s a c t i n g
24 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
25 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
26 printf(” the doub le s h e a r a c t i n g i s , %f N/mmˆ2\n”,t1)
27 printf(” s i n c e the dob lue sh ea r a c t i n g i s 3 5 . 3 which

i s l e s s then 60 , hence d e s i n g i s s a f e \n”)
28 // l e t f t 1 be f a i l u r s t r e s s
29 //P=(d2−d1 ) ∗T∗ f t 1
30 ft1=P/((d2-d1)*T)//N/mmˆ2
31 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
32 printf(” s i n c e the f a i l u r e s t r e s s i n t e n s i o n a c t i n g

i s 4 4 . 3 whihc i s l e s s then75 , hence d e s i g n i s s a f e
\n”)

33 // l e t t2 be sh ea r s t r e s s i n s h e a r i n g
34 //P=(d2−d1 ) ∗T∗ t2
35 t2=P/((d2-d1)*T)//N/mmˆ2
36 printf(” the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s , %f N/

mmˆ2\n”,t2)
37 printf(” s i n c e the sh ea r s t r e s s i n s h e a r i n g a c t i n g i s

4 4 . 3 whihc i s l e s s then 60 , hence d e s i g n i s s a f e \
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n”)
38 // l e t f c 1 be t e n s i o n i n c r u s h i n g
39 //P=d1∗T∗ f c 1 //N
40 fc1=P/(d1*T)//
41 printf(” the t e n s i o n i n c r u s h i n g i s , %f N/mmˆ2\n”,fc1)
42 // l e t f t 2 f o r k e d end t e n s i o n
43 //P=(d2−d1 ) ∗2∗T1∗ f t 2
44 ft2=P/((d2-d1)*2*T1)//
45 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
46 // l e t t3 be f o r k e d end sh ea r
47 //P=(d2−d1 ) ∗T∗ t3 ∗2
48 t3=P/((d2-d1)*T*2) //N/mmˆ2
49 printf(” f o r k ed end sh ea r i s , %f N/mmˆ2\n”,t3)
50 // l e t f c 2 be s t r e s s f o r k e d end c r u s h i n g
51 fc2=P/(d1*T*2) //N/mmˆ2
52 printf(” the s t r e s s f i r k e d end c r u s h i n g i s , %f N/mmˆ2”

,fc2)

Machine design

1 // d e s i g n a clamp c oup l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=100 //rpm
7 t=40 //N/mmˆ2
8 n=6

9 ft=70 //N/mmˆ2
10 u=0.3

11 // l e t d be d i a
12 Tq=(P*60*1000) /(2* %pi*N)//N−mm
13 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 75mm\n”)
17 d=75 //mm
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18 D=2*d + 13 //mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=3.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=22 // width o f d i amet r e
24 t1=14 //mm// t h i c k n e s s o f key
25 // l e t db be the r o o t d i a
26 // ’Tq=(%pi ˆ2) ∗u∗dbˆ2∗n∗ f t ∗d
27 //Tq=5830∗dbˆ2
28 db=sqrt(Tq /5830)

29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
31 printf(” the r o o t d i a i s , %f mm\n”,db)

Scilab code Exa 12.8 Scilab code Exa 12.8 Machine design Machine de-
sign

1 // d e s i g n c a s t i r o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 K=1.35 // s e r v i c e f a c t o r
8 // t s=tb=tk =40//N/mmˆ2
9 ts=40 //N/mmˆ2

10 tb=40 //N/mmˆ2
11 tk=40 //N/mmˆ2
12 // f cb=f c k
13 fck =80 //N/mmˆ2
14 fcb =80 //N/mmˆ2
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15 tc=8 //N/mmˆ2
16 // l e t d be d i a
17 Tq=(P*60*1000) /(2* %pi*N)//N−mm
18 Tqmax=Tq*1.35 //N−mm
19 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
20 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
21 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tqmax /7.86)

^(1/3))

22 printf(” the d i a o f s h a f t i s , say 35mm\n”)
23 d=35 //mm
24 D=2*d//mm
25 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
26 L=1.5*d//mm
27 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
28 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
29 w=12 // width o f d i amet r e
30 t1=12 //mm// t h i c k n e s s o f key
31 // l e t t c be induced sh ea r s t r e s s
32 //Tqmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =63147∗ f c
33 fc=Tqmax /63147 //N/mmˆ2
34 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc

)

35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=3

39 D=3*d

40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(Tqmax /4950) //mm
42 D2=4*d//mm
43 tp =0.25*d

44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

411



1 // d e s i g n knuc l e j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=70*10^3 //N
6 ftur =420 //N/mmˆ2// f o r rod // u l t ima t e po i n t s t r e s s
7 ftup =510 //N/mmˆ2// f o r p in
8 tu=396 //N/mmˆ2
9 Fs=6

10 ftr=ftur/Fs //N/mmˆ2// y e i l d
11 t=tu/Fs //N/mmˆ2
12 pi=3.14

13 // l e t d be d i a o f rod
14 //P=( p i /4) ∗dˆ2∗ f t r =55∗dˆ2
15 //d=s q r t (P/55) //mm
16 printf(” the d iamete r o f b o l t i s , %f mm\n”,sqrt(P/55))
17 printf(” the d iamete r o f b o l t i s , say 36mm\n”)
18 d=36 //mm
19 //d1=d=36//mm// d i a o f knuck l e p in
20 d1=36 //mm
21 d2=2*d//mm// d i a o f ou t e r eye
22 d3=1.5*d//mm// d i a o f knuc l e p in head and c o l l a r
23 T=1.25*d//mm// t h i c k n e s s o f s i n g l e eye
24 T1 =0.75*d// t h i c k n e s s o f f o r k
25 // // l e t t1 be doub le s h e a r s t r e s s a c t i n g
26 //P=( p i /4) ∗2∗d1 ˆ2∗ t1 //
27 t1=(P*4) /(2*pi*d1^2) //N//mmˆ2
28 printf(” the doub le s h e a r a c t i n g i s , %f N/mmˆ2\n”,t1)
29 // l e t f t 1 be f a i l u r s t r e s s
30 //P=(d2−d1 ) ∗T∗ f t 1
31 ft1=P/((d2-d1)*T)//N/mmˆ2
32 printf(” the f a i l u r e s t r e s s i n t e n s i o n a c t i n g i s , %f N

/mmˆ2\n”,ft1)
33 // l e t f t 2 f o r k e d end t e n s i o n
34 //P=(d2−d1 ) ∗2∗T1∗ f t 2
35 ft2=P/((d2-d1)*2*T1)//
36 printf(” f o r k ed end t e n s i o n s i , %f N/mmˆ2\n”,ft2)
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Scilab code Exa 13.5 Machine design

1 // d e s i g n a clamp c oup l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=100 //rpm
7 t=40 //N/mmˆ2
8 n=6

9 ft=70 //N/mmˆ2
10 u=0.3

11 // l e t d be d i a
12 Tq=(P*60*1000) /(2* %pi*N)//N−mm
13 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 75mm\n”)
17 d=75 //mm
18 D=2*d + 13 //mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=3.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=22 // width o f d i amet r e
24 t1=14 //mm// t h i c k n e s s o f key
25 // l e t db be the r o o t d i a
26 // ’Tq=(%pi ˆ2) ∗u∗dbˆ2∗n∗ f t ∗d
27 //Tq=5830∗dbˆ2
28 db=sqrt(Tq /5830)

29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
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31 printf(” the r o o t d i a i s , %f mm\n”,db)

Scilab code Exa 13.7 Machine design

1 // d s i gn f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=200 //rpm
7 ts=40 //N/mmˆ2
8 tb=30 //N/mmˆ2
9 // f c k =2∗ tk

10 tc=14 //N/mmˆ2
11 Tmean=(P*60*1000) /(2* %pi*N)//N−mm
12 Tmax =1.25* Tmean //N/mmˆ2
13 //Tmax=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tmax /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 50 mm\n”)
17 d=50 //mm
18 D=2*d//mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=1.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=16 // width o f d i amet r e
24 t1=16 //mm// t h i c k n e s s o f key
25 l=75 //mm
26 // l e t t c be induced sh ea r s t r e s s
27 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =184100∗ f c
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28 fc=Tmax /184100 //N/mmˆ2
29 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc

)

30 // l e t tk be induced s t r e s s on key
31 //Tmax=l ∗w∗ l ∗d∗ tk ∗0.5=30000∗ tk
32 tk=Tmax /30000 //N/mmˆ2
33 printf(” the induced s t r e s s i n key i s , %f mm\n”,tk)
34 tf=0.5*d//mm
35 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
36 // l e t d1 be nominal d i a o f b o l t s
37 n=4

38 D1=3*d//mm
39 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
40 d1=sqrt(Tmax /7070) //mm
41 D2=4*d//mm
42 tp =0.25*d

43 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
44 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
45 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Scilab code Exa 12.9

Machine design

1 // d e s i g n a d j u s t a b l e s c rewed j o i n t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50*10^3 //N
6 ft=75 //N/mmˆ2
7 t=37.5 //N/mmˆ2
8 pi=3.14

9 Pd=1.3*P//N// l oad f o r th r eaded s e c t i o n
10 // l e t d be d i a and dc be c o r e d i a
11 //Pd=( p i /4) ∗dc ˆ2∗ f t
12 // dc=s q r t ( ( 4∗Pd) /( p i ∗ f t ) ) //mm
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13 printf(” the c o r e d i a i s , %f mm\n”,sqrt ((4*Pd)/(pi*ft)
))

14 printf(” the s tandard c o r e da i u s i n g t a b l e 1 1 . 1 i s
3 4 . 0 93mm\n”)

15 dc =34.093 //mm
16 // c o r r r e s p o nd i n g d i a d =39
17 d=39 //mm
18 printf(” the d i a o f rod i s , %f mm\n”,d)
19 // l e t l be l e n g t h o f c o up l e r nut
20 //Pd=p i ∗dc∗ l ∗ t
21 // l=P/( p i ∗dc∗ t ) //mm
22 printf(” the l e n g t h o f c o up l e r nut i s , %f mm\n”,P/(pi*

dc*t))

23 x1=d//mm
24 x2 =1.25*d//mm
25 printf(” the upper and l owe r l i m i t o f l k eng th are , %f

mm\n , %f mm\n”,x1 ,x2)
26 printf(” t ak i n g l=x1=d i n t o c a l c u l a t i o n \n”)
27 l=d//mm
28 n=1/4 //mm
29 //Pd=( p i /4) ∗ [ dˆ2−dc ˆ2 ]∗ n∗ l ∗ f c =2750∗ f c
30 fc=(Pd/[(pi/4)*[d^2-dc^2]*n*l])

31 printf(” the c r u s h i n g l oad i s , %f N/mmˆ2\n”,fc)
32 // l e t D be ou t e r d i a
33 //P=( p i /4) ∗ (Dˆ2−d ˆ2) ∗ f t
34 D=[{(P*4)/(pi*ft)}+d^2]^0.5 //mm
35 printf(” the ou t e r da i i s , %f mm\n”,D)
36 // l e t D1 and D2 be ou t e r and i nn e r d i a o f c o up l e r
37 D1=d+6 //mm
38 D2=[{(P*4)/(pi*ft)}+D1 ^2]^0.5 //mm
39 printf(” the ou t e r and i nn e r d i a are , %f mm\n , %f mm\n”

,D1 ,D2)

40 // l e t L be l e n g t h o f c o up l e r
41 L=6*d//mm
42 printf(” the l e n g t h o f c o up l e r i s , %f mm\n”,L)
43 T1 =0.75*d//mm
44 printf(” the t h i c k n e s s o f c o up l e r i s , %f mm\n ”,t1)
45 T2=0.5*d//mm
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46 printf(” the t h i c k n e s s o f c o up l e r nut i s , %f mm\n”,T2)

Scilab code Exa 13.6 Machine design
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Chapter 33

Ch13

1 // d e s i g n c a s t i r o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 K=1.35 // s e r v i c e f a c t o r
8 // t s=tb=tk =40//N/mmˆ2
9 ts=40 //N/mmˆ2

10 tb=40 //N/mmˆ2
11 tk=40 //N/mmˆ2
12 // f cb=f c k
13 fck =80 //N/mmˆ2
14 fcb =80 //N/mmˆ2
15 tc=8 //N/mmˆ2
16 // l e t d be d i a
17 Tq=(P*60*1000) /(2* %pi*N)//N−mm
18 Tqmax=Tq*1.35 //N−mm
19 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
20 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
21 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tqmax /7.86)

^(1/3))

22 printf(” the d i a o f s h a f t i s , say 35mm\n”)
23 d=35 //mm
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24 D=2*d//mm
25 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
26 L=1.5*d//mm
27 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
28 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
29 w=12 // width o f d i amet r e
30 t1=12 //mm// t h i c k n e s s o f key
31 // l e t t c be induced sh ea r s t r e s s
32 //Tqmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =63147∗ f c
33 fc=Tqmax /63147 //N/mmˆ2
34 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc

)

35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=3

39 D=3*d

40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(Tqmax /4950) //mm
42 D2=4*d//mm
43 tp =0.25*d

44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Scilab code Exa 13.1 Machine design

1 // d e s i g n r e c t a n g l a r key
2 clc

3 // s o l u t i o n
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4 // g i v en
5 d=50 //mm
6 t=42 //N/mmˆ2
7 fc=70 //N/mmˆ2
8 // from tab 1 3 . 1 , u s i n g d=50mm
9 w=16 //mm

10 T=10 //mm
11 // l e t l be l e n g t h o f key
12 //Tq1=l ∗w∗ t ∗d/2=16800∗ l 1 //N−mm// to rque
13 pi=3.14

14 Tq=(pi/16)*t*d^3 //
15 printf(” the t o r s i o n a l moment a c t i n g i s , %f N−mm\n”,Tq

)

16 l1=Tq /16800 //mm
17 //Tq2=l 2 ∗T∗ f c ∗d/4=8750∗ l 2
18 l2=Tq /8750 //mm
19 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
20 // l=l 2 //mm
21 printf(” the l e n g t h o f key i s , %f mm\n”,l2)
22 printf(” the l e n g t h o i f key i s , say 120 mm\n”)
23 l=120 //mm

Scilab code Exa 13.8

Machine design

Scilab code Exa 13.71 // d e s i n g f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90*10^3 //W
6 N=250 //rpm
7 ts=40 //N/mmˆ2
8 q=0.0175

9 tb=30 //N/mmˆ2
10 // l e t d be d i a
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11 T=(P*60*1000) /(2* %pi*N)//N−mm
12 //T/J=t s /( d /2)
13 //T/( %pi∗d ˆ4/32)=t s /( d /2) // c o n s i d e r i n g s t r e n g t h i o f

s h a f t
14 d1 =(35*10^6/80) ^(1/3) //mm
15 // c o n s i d e r i n g r i g i d i t y
16 //T/J=(C∗q/ l )
17 //T/( %pi∗d ˆ4/32) =84000∗0 .0175/(20∗d )
18 d2 =(35*10^6/73.5) ^(1/3) //mm
19 printf(” the va lu e o f d1 and d2 i s , %f mm\n , %f mm\n”,

d1 ,d2)

20 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n i , e
d2 , we take d=d2=80mm\n”)

21 d=80 //mm
22 D=2*d//mm
23 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
24 L=1.5*d//mm
25 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
26 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
27 w=25 // width o f d i amet r e
28 t1=14 //mm// t h i c k n e s s o f key
29 l=120 //mm
30 // l e t t c be i nduce sd s t r e s s
31 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D]
32 tc=T/{(%pi /16) *[(D^4-d^4)/D]}

33 printf(” the induce s t r e s i s , %f N/mmˆ2\n”,tc)
34 printf(” the induced sh ea r s t r e s s i s l e s s then 14 ,

hence i t i s s a f e d e s i g n \n ”)
35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=4

39 D1=3*d//mm
40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(T/11311) //mm
42 D2=4*d//mm
43 tp =0.25*d
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44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Machine design

1 // d s i gn f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=200 //rpm
7 ts=40 //N/mmˆ2
8 tb=30 //N/mmˆ2
9 // f c k =2∗ tk

10 tc=14 //N/mmˆ2
11 Tmean=(P*60*1000) /(2* %pi*N)//N−mm
12 Tmax =1.25* Tmean //N/mmˆ2
13 //Tmax=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tmax /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 50 mm\n”)
17 d=50 //mm
18 D=2*d//mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=1.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=16 // width o f d i amet r e
24 t1=16 //mm// t h i c k n e s s o f key
25 l=75 //mm
26 // l e t t c be induced sh ea r s t r e s s
27 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =184100∗ f c
28 fc=Tmax /184100 //N/mmˆ2
29 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc
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)

30 // l e t tk be induced s t r e s s on key
31 //Tmax=l ∗w∗ l ∗d∗ tk ∗0.5=30000∗ tk
32 tk=Tmax /30000 //N/mmˆ2
33 printf(” the induced s t r e s s i n key i s , %f mm\n”,tk)
34 tf=0.5*d//mm
35 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
36 // l e t d1 be nominal d i a o f b o l t s
37 n=4

38 D1=3*d//mm
39 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
40 d1=sqrt(Tmax /7070) //mm
41 D2=4*d//mm
42 tp =0.25*d

43 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
44 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
45 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Scilab code Exa 13.8 Scilab code Exa 13.8 Machine design Machine
design

1 // f i n d l e n g t h o f key
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=45 //mm
6 fyts =400 //N/mmˆ2 ’// f o r s h a f t
7 w=14 //mm
8 t=9 //mm
9 fytk =340 //N/mmˆ2// f o r key
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10 Fs=2

11 pi=3.14

12 // l e t l be l e n g t h o f key
13 tmaxs=fyts /(2*Fs)//N/mmˆ2
14 tmaxk=fytk /(2*Fs)//N/mmˆ2
15 tmax=(pi/16)*tmaxs*d^3 //N−mm
16 // tmax=l ∗w∗ tmaxk∗d/2
17 l1=(tmax *2)/(w*tmaxk*d)//
18 printf(” the l e n g t h o f key ( l 1 ) i s , %f mm\n”,l1)
19 // tmax=l 2 ∗ t ∗ f y t k ∗d/4=17213∗ l 2
20 l2=tmax /17213 //mm
21 printf(” t e l e n g t h o f key ( l 2 ) i s , %f mm\n”,l2)
22 printf(” s i n c e l 2 >l 1 , t a k i n g l a r g e va lu e l 2=l , l e n g t h

o f key \n”)
23 l=103.89 //mm
24 printf(” the l e n g t h o f key ( l ) i s , %f mm\n”,l)

Scilab code Exa 13.91 // d e s i n g f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90*10^3 //W
6 N=250 //rpm
7 ts=40 //N/mmˆ2
8 q=0.0175

9 tb=30 //N/mmˆ2
10 // l e t d be d i a
11 T=(P*60*1000) /(2* %pi*N)//N−mm
12 //T/J=t s /( d /2)
13 //T/( %pi∗d ˆ4/32)=t s /( d /2) // c o n s i d e r i n g s t r e n g t h i o f

s h a f t
14 d1 =(35*10^6/80) ^(1/3) //mm
15 // c o n s i d e r i n g r i g i d i t y
16 //T/J=(C∗q/ l )
17 //T/( %pi∗d ˆ4/32) =84000∗0 .0175/(20∗d )
18 d2 =(35*10^6/73.5) ^(1/3) //mm
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19 printf(” the va lu e o f d1 and d2 i s , %f mm\n , %f mm\n”,
d1 ,d2)

20 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n i , e
d2 , we take d=d2=80mm\n”)

21 d=80 //mm
22 D=2*d//mm
23 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
24 L=1.5*d//mm
25 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
26 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
27 w=25 // width o f d i amet r e
28 t1=14 //mm// t h i c k n e s s o f key
29 l=120 //mm
30 // l e t t c be i nduce sd s t r e s s
31 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D]
32 tc=T/{(%pi /16) *[(D^4-d^4)/D]}

33 printf(” the induce s t r e s i s , %f N/mmˆ2\n”,tc)
34 printf(” the induced sh ea r s t r e s s i s l e s s then 14 ,

hence i t i s s a f e d e s i g n \n ”)
35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=4

39 D1=3*d//mm
40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(T/11311) //mm
42 D2=4*d//mm
43 tp =0.25*d

44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Machine design

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s
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2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm
8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])

25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
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by pu t t i n g tk1=tk=46\n”)
37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Scilab code Exa 13.10 Scilab code Exa 13.10 Machine design Machine
design

Scilab code Exa 13.91 // d e s i n g keyway in motr s h a f t
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15*10^3 //W
6 N=960 //rpm
7 d=40 //mm
8 l=75 //mm
9 t=56 //N/mmˆ2

10 fc=112 //N/mmˆ2
11 Tq=(P*60) /(2* %pi*N)//N−mm
12 // l e t w be width o f key
13 //Tq=l ∗w∗ t ∗d/2=84000∗w
14 //w=Tq/84000//mm
15 printf(” the width o f keywy i s , %f mm\n”,Tq /84000)
16 printf(” t h i s width i s too smal l , i t shou ld be a t l e a t s
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w=d/4 , so t ak i n g w=d/4 as min widht we ge t w=d
/4=10//mm\n”)

17 w=10 //mm
18 T=10 //mm// t h i c k n e s s =width=squa r e key
19 h=T/2

20 e=1 -(0.2*(w/d)) -1.1*(h/d)

21 P1=(pi/16)*t*d^3*e//N// s t r e n g t h o f s h a f t
22 Ps=l*w*t*d/2 //N// sh ea r s t r e n g t h o f s h a f t
23 x=Ps/P1 //
24 printf(” the check va lu e i s , %f”,x)

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm
8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])
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25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
by pu t t i n g tk1=tk=46\n”)

37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Machine design

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm
8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
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11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])

25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
by pu t t i n g tk1=tk=46\n”)

37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
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44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Scilab code Exa 13.11 Scilab code Exa 13.11 Machine design Machine
design

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm
8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])
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25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
by pu t t i n g tk1=tk=46\n”)

37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Scilab code Exa 13.41 // f i n d d i a o f s ha f t , d i a o f b o l t s ,
t h i c k n e s s o f f l a n g e and d i a o f f l a n g e

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3*10^6 //W
6 N=100 //rpm
7 tb=60 //N/mmˆ2
8 ts=60 //N/mmˆ2
9 n=8

10 //D1=1.6∗d
11 // l e t d be d i a o f s h a f t
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12 T=(P*60*1000) /(2* %pi*N)//N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3=11.78∗dˆ3
14 //d=(T/1 1 . 7 8 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(T/11.78)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 300 mm\n”)
17 d=300 //mm
18 // l e t d1 be nominal d i a o f b o l t s
19 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
20 //d1=(T/90490) ˆ ( 0 . 5 ) //mm
21 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
22 printf(” the d i a o f b o l t i s say d1=60 mm\n”)
23 d1=60 //mm
24 tf=d/3 //mm
25 printf(” the f l a n g e t h c i n e s s i s , %f m\n”,tf)
26 D2=2.2*d//mm
27 printf(” the d iamete r o f f l a n g e i s , %f mm”,D2)

Machine design

1 // d e s i g n muff c o up l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=40000 //W
6 N=350 //rpm
7 ts=40 //N/mmˆ2
8 fcs =80 //N/mmˆ2
9 tc=15 //N/mmˆ2

10 // l e t d be d i a
11 Tq=(P*60*1000) /(2* %pi*N)//N−mm
12 //Tq=(%pi /16) ∗ t s ∗dˆ3=7.86∗dˆ3
13 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
14 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

15 printf(” the d i a o f s h a f t i s , say 55mm\n”)
16 d=55 //mm
17 D=2*d + 13 //mm
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18 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
19 L=3.5*d//mm
20 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
21 // l e t t c be induced sh ea r s t r e s s
22 //T=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =370∗10ˆ3∗ f c
23 fc=Tq /370000 //N/mmˆ2
24 printf(” the induced sh ea r s t r e s s i s , %f N/mmˆ2 \n”,fc

)

25 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 55mm
diametr

26 w=18 // width o f d i amet r e
27 t1=w//mm// t h i c k n e s s o f key
28 l=L/2 //mm// l e n g t h o f key
29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
31 printf(” the l e n g t h o f key i s , %f mm\n”,l)

Scilab code Exa 13.13 Scilab code Exa 13.13 Machine design Machine
design

Scilab code Exa 13.51 // f i n d d i a o f s ha f t , d i a o f b o l t s ,
t h i c k n e s s o f f l a n g e and d i a o f f l a n g e

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3*10^6 //W
6 N=100 //rpm
7 tb=60 //N/mmˆ2
8 ts=60 //N/mmˆ2
9 n=8
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10 //D1=1.6∗d
11 // l e t d be d i a o f s h a f t
12 T=(P*60*1000) /(2* %pi*N)//N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3=11.78∗dˆ3
14 //d=(T/1 1 . 7 8 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(T/11.78)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 300 mm\n”)
17 d=300 //mm
18 // l e t d1 be nominal d i a o f b o l t s
19 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
20 //d1=(T/90490) ˆ ( 0 . 5 ) //mm
21 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
22 printf(” the d i a o f b o l t i s say d1=60 mm\n”)
23 d1=60 //mm
24 tf=d/3 //mm
25 printf(” the f l a n g e t h c i n e s s i s , %f m\n”,tf)
26 D2=2.2*d//mm
27 printf(” the d iamete r o f f l a n g e i s , %f mm”,D2)

1 // f i n d d i a o f s h a f t and p i n s
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=5000*10^3 //N−mm
6 t=60 //N/mmˆ2
7 t1=28 //N/mmˆ2
8 // l e t d be d i a
9 //T=(%pi∗ t ∗d ˆ3) /16

10 d=(T/11.8) ^(1/3) //mm
11 printf(” the d i a o f s h a f t i s , %f mm\n”,d)
12 // l e t dp diA o f p in
13 //T=2∗(%pi /4) ∗dpˆ2∗ t1 ∗d
14 dp=[T/(3300) ]^0.5 //mm
15 printf(” the d i a o f p in i s , %f mm”,dp)

Machine design
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1 // d e s i g n a clamp c oup l i n g
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=100 //rpm
7 t=40 //N/mmˆ2
8 n=6

9 ft=70 //N/mmˆ2
10 u=0.3

11 // l e t d be d i a
12 Tq=(P*60*1000) /(2* %pi*N)//N−mm
13 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tq /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 75mm\n”)
17 d=75 //mm
18 D=2*d + 13 //mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=3.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=22 // width o f d i amet r e
24 t1=14 //mm// t h i c k n e s s o f key
25 // l e t db be the r o o t d i a
26 // ’Tq=(%pi ˆ2) ∗u∗dbˆ2∗n∗ f t ∗d
27 //Tq=5830∗dbˆ2
28 db=sqrt(Tq /5830)

29 printf(” the widht o f key i s , %f mm\n ”,w)
30 printf(” the t h i c k n e s s o f key i s , %f mm\n”,t1)
31 printf(” the r o o t d i a i s , %f mm\n”,db)
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Ch14

Scilab code Exa 13.13 Scilab code Exa 13.13 Machine design Machine
design

Scilab code Exa 13.61 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=200 //rpm
6 P=20*10^3 //W
7 t=42 //N/mmˆ2
8 // l e t d be d i a
9 T=P*60000/(2* %pi *200) //N−mm

10 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
11 d=(T/8.25) ^(1/3) //mm
12 printf(” the d i a o f s h a f t i s , %f mm”,d)

1 // f i n d d i a o f s h a f t and p i n s
2 clc
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3 // s o l u t i o n
4 // g i v en
5 T=5000*10^3 //N−mm
6 t=60 //N/mmˆ2
7 t1=28 //N/mmˆ2
8 // l e t d be d i a
9 //T=(%pi∗ t ∗d ˆ3) /16

10 d=(T/11.8) ^(1/3) //mm
11 printf(” the d i a o f s h a f t i s , %f mm\n”,d)
12 // l e t dp diA o f p in
13 //T=2∗(%pi /4) ∗dpˆ2∗ t1 ∗d
14 dp=[T/(3300) ]^0.5 //mm
15 printf(” the d i a o f p in i s , %f mm”,dp)

Machine design

1 // d e s i g n c a s t i r o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 K=1.35 // s e r v i c e f a c t o r
8 // t s=tb=tk =40//N/mmˆ2
9 ts=40 //N/mmˆ2

10 tb=40 //N/mmˆ2
11 tk=40 //N/mmˆ2
12 // f cb=f c k
13 fck =80 //N/mmˆ2
14 fcb =80 //N/mmˆ2
15 tc=8 //N/mmˆ2
16 // l e t d be d i a
17 Tq=(P*60*1000) /(2* %pi*N)//N−mm
18 Tqmax=Tq*1.35 //N−mm
19 //Tq=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
20 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
21 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tqmax /7.86)

^(1/3))
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22 printf(” the d i a o f s h a f t i s , say 35mm\n”)
23 d=35 //mm
24 D=2*d//mm
25 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
26 L=1.5*d//mm
27 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
28 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
29 w=12 // width o f d i amet r e
30 t1=12 //mm// t h i c k n e s s o f key
31 // l e t t c be induced sh ea r s t r e s s
32 //Tqmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =63147∗ f c
33 fc=Tqmax /63147 //N/mmˆ2
34 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc

)

35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=3

39 D=3*d

40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(Tqmax /4950) //mm
42 D2=4*d//mm
43 tp =0.25*d

44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)
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Scilab code Exa 13.7 Scilab code Exa 13.7 Machine design Machine
design

Scilab code Exa 14.11 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10^6 //W
6 N=2400 //rpm
7 //Tmax=1.2∗Tmean
8 t=60 //N/mmˆ2
9 // l e t d be d i a o f s h a f t

10 Tmean=(P*60000) /(2* %pi*N)//N−mm
11 Tmax =12.* Tmean

12 //Tmax=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(Tmax /11.78) ^(1/3) //mm
14 printf(” the d i a o f s h a f t i s , %f mm”,d)
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1 // d s i gn f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=15000 //W
6 N=200 //rpm
7 ts=40 //N/mmˆ2
8 tb=30 //N/mmˆ2
9 // f c k =2∗ tk

10 tc=14 //N/mmˆ2
11 Tmean=(P*60*1000) /(2* %pi*N)//N−mm
12 Tmax =1.25* Tmean //N/mmˆ2
13 //Tmax=(%pi /16) ∗ t ∗dˆ3=7.86∗dˆ3
14 //d=(Tq / 7 . 8 6 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(Tmax /7.86)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 50 mm\n”)
17 d=50 //mm
18 D=2*d//mm
19 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
20 L=1.5*d//mm
21 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
22 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 75mm

diametr
23 w=16 // width o f d i amet r e
24 t1=16 //mm// t h i c k n e s s o f key
25 l=75 //mm
26 // l e t t c be induced sh ea r s t r e s s
27 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D] =184100∗ f c
28 fc=Tmax /184100 //N/mmˆ2
29 printf(” the induced s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fc

)

30 // l e t tk be induced s t r e s s on key
31 //Tmax=l ∗w∗ l ∗d∗ tk ∗0.5=30000∗ tk
32 tk=Tmax /30000 //N/mmˆ2
33 printf(” the induced s t r e s s i n key i s , %f mm\n”,tk)
34 tf=0.5*d//mm
35 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
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36 // l e t d1 be nominal d i a o f b o l t s
37 n=4

38 D1=3*d//mm
39 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
40 d1=sqrt(Tmax /7070) //mm
41 D2=4*d//mm
42 tp =0.25*d

43 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
44 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
45 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=200 //rpm
6 P=20*10^3 //W
7 t=42 //N/mmˆ2
8 // l e t d be d i a
9 T=P*60000/(2* %pi *200) //N−mm

10 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
11 d=(T/8.25) ^(1/3) //mm
12 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.2 Scilab code Exa 14.2 Machine design Machine de-
sign

Scilab code Exa 13.81 // de t e rmine d i a o f the s h a f t
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=200 //rpm
7 tu=360 //N/mmˆ2
8 Fs=8

9 k=0.5 //k=d i /do
10 t=tu/Fs //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(T/8.25) ^(1/3) //mm
14 printf(” the d i a o f s o l i d s h a f t i s , %f mm\n”,d)
15 // e l t d i and do be i n s i d e and do be ou t e r d i a
16 //T=(%pi /16) ∗ t ∗doˆ3∗(1−k ˆ4)
17 //T=(%pi /16) ∗ t ∗do ˆ3 [ 1 −0 . 5ˆ4 ]
18 //T=8.3∗do ˆ3
19 do=(T/8.3) ^(1/3) //mm
20 di=0.5*do //mm
21 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

di ,do)

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10^6 //W
6 N=2400 //rpm
7 //Tmax=1.2∗Tmean
8 t=60 //N/mmˆ2
9 // l e t d be d i a o f s h a f t

10 Tmean=(P*60000) /(2* %pi*N)//N−mm
11 Tmax =12.* Tmean

12 //Tmax=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(Tmax /11.78) ^(1/3) //mm
14 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design
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1 // d e s i n g f l a n g e
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90*10^3 //W
6 N=250 //rpm
7 ts=40 //N/mmˆ2
8 q=0.0175

9 tb=30 //N/mmˆ2
10 // l e t d be d i a
11 T=(P*60*1000) /(2* %pi*N)//N−mm
12 //T/J=t s /( d /2)
13 //T/( %pi∗d ˆ4/32)=t s /( d /2) // c o n s i d e r i n g s t r e n g t h i o f

s h a f t
14 d1 =(35*10^6/80) ^(1/3) //mm
15 // c o n s i d e r i n g r i g i d i t y
16 //T/J=(C∗q/ l )
17 //T/( %pi∗d ˆ4/32) =84000∗0 .0175/(20∗d )
18 d2 =(35*10^6/73.5) ^(1/3) //mm
19 printf(” the va lu e o f d1 and d2 i s , %f mm\n , %f mm\n”,

d1 ,d2)

20 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n i , e
d2 , we take d=d2=80mm\n”)

21 d=80 //mm
22 D=2*d//mm
23 printf(” the ou t e r d i a o f muff i s , %f mm\n”,D)
24 L=1.5*d//mm
25 printf(” the l e n g t h o f muff i s , %f mm\n”,L)
26 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
27 w=25 // width o f d i amet r e
28 t1=14 //mm// t h i c k n e s s o f key
29 l=120 //mm
30 // l e t t c be i nduce sd s t r e s s
31 //Tmax=(%pi /16) ∗ t c ∗ [ (Dˆ4−d ˆ4) /D]
32 tc=T/{(%pi /16) *[(D^4-d^4)/D]}
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33 printf(” the induce s t r e s i s , %f N/mmˆ2\n”,tc)
34 printf(” the induced sh ea r s t r e s s i s l e s s then 14 ,

hence i t i s s a f e d e s i g n \n ”)
35 tf=0.5*d//mm
36 printf(” the t h i c k n e s o f f l a n g e i s , %f mm\n”,tf)
37 // l e t d1 be nominal d i a o f b o l t s
38 n=4

39 D1=3*d//mm
40 //Tqmax=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
41 d1=sqrt(T/11311) //mm
42 D2=4*d//mm
43 tp =0.25*d

44 printf(” the nominal d i a o f b o l t s i s , %f mm\n”,d1)
45 printf(” the ou t e r d i a o f f l a n g e i s , %f mm\n”,D2)
46 printf(” the t h i c k n e s s o f p r o t e c t i v e c i r c u m f e r e n c i a l

f l a n g e i s ,%fmm”,tp)

Scilab code Exa 14.3 Scilab code Exa 14.3 Machine design Machine
design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 1
6 W=50*10^3 //N
7 L=100 //mm
8 x=1.4 //m
9 fb=100 //N/mmˆ2

10 M=W*L//N−mm
11 // l e t d eb d i a
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12 //M=(%pi /32) ∗ f b ∗dˆ3
13 d=(M/9.82) ^(1/3) //mm
14 printf(” the d i a o f a x l e i s , %f mm\n”,d)

Scilab code Exa 13.91 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=200 //rpm
7 tu=360 //N/mmˆ2
8 Fs=8

9 k=0.5 //k=d i /do
10 t=tu/Fs //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(T/8.25) ^(1/3) //mm
14 printf(” the d i a o f s o l i d s h a f t i s , %f mm\n”,d)
15 // e l t d i and do be i n s i d e and do be ou t e r d i a
16 //T=(%pi /16) ∗ t ∗doˆ3∗(1−k ˆ4)
17 //T=(%pi /16) ∗ t ∗do ˆ3 [ 1 −0 . 5ˆ4 ]
18 //T=8.3∗do ˆ3
19 do=(T/8.3) ^(1/3) //mm
20 di=0.5*do //mm
21 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

di ,do)

Machine design

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm

446



8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])

25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
by pu t t i n g tk1=tk=46\n”)

37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
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41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Scilab code Exa 14.5 Scilab code Exa 14.5 Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 1
6 W=50*10^3 //N
7 L=100 //mm
8 x=1.4 //m
9 fb=100 //N/mmˆ2

10 M=W*L//N−mm
11 // l e t d eb d i a
12 //M=(%pi /32) ∗ f b ∗dˆ3
13 d=(M/9.82) ^(1/3) //mm
14 printf(” the d i a o f a x l e i s , %f mm\n”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 M=3000*1000 //N−mm
6 T=10000*1000 //N−mm
7 ftu =700 //N/mmˆ2
8 tu=500 //N/mmˆ2
9 Fs=6

10 ft=ftu/Fs //N/mmˆ2
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11 t=tu/Fs //N/mmˆ2
12 // l e t d eb d i a o f s h a f t
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /16.36) ^(1/3) //mm
16 printf(” the d i a o f a x l e i s , %f mm\n”,d1)
17 Me =0.5*[M+ sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /11.46) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=90 mm in

c o n s i d e r a t i o n ”)

Scilab code Exa 13.10 Machine design

1 // f i n d d i a o f b o l t s , t h i c k n e s s o f f l a n g e s and key
d imens i on s

2 clc

3 // s o l u t i o n
4 // g i v en
5 d=35 //mm
6 n=6

7 D1=125 //mm
8 T=800*10^3 //N−mm
9 N=350 //rpm

10 ts=63 //N/mmˆ2
11 tb=56 //N/mmˆ2
12 tc=10 //N/mmˆ2
13 tk=46 //N/mmˆ2
14 // l e t d1 be nominal d i a
15 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
16 //d1=(T/16495) ˆ ( 0 . 5 ) //mm
17 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
18 printf(” the d i a o f b o l t i s say d1=8mm\n”)
19 d1=8 //mm
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20 D=2*d

21 // l e t t f be f l a n g e t h i c k n e s s
22 //T=((%pi∗Dˆ2) /2) ∗ t c ∗ t f
23 // t f=T/ [ ( ( %pi∗Dˆ2) /2) ∗ t c ]
24 printf(” the f l a n g e t h i c k n e s s i s , %f mm\n”,T/[(( %pi*D

^2) /2)*tc])

25 printf(” the f l a n g e t h i c k n e s i s say t f =12mm\n”)
26 tf=12 //mm
27 // from t a b l e 1 3 . 1 , we f i n d tha t s h a f t o f d i a 70mm

diametr
28 w=12 // width o f d i amet r e
29 t1=8 //mm// t h i c k n e s s o f key
30 l=1.5*d//mm
31 L=1.5*d//mm
32 // l e t tk1 be induced s t r e s s
33 //T=l ∗w∗ tk1 ∗d/2
34 tk1=T/11025 //N/mmˆ2
35 printf(” the i ndu c e s s t r e s s i s , %f N/mmˆ2\n”,tk1)
36 printf(” s i n c e induced s t r e s s i s g e r a t e r then s a f e

l i m i t s o f 46 N/mmˆ2 , t h e r f o r e , we use l i m i t i n g c a s e
by pu t t i n g tk1=tk=46\n”)

37 // l 1=T/ ( 1 2∗ 4 6∗ 1 7 . 5 ) //mm
38 printf(” the l e n g t h o f key i s , %f mm\n”,T/(12*46*17.5)

)

39 printf(” the l e n g t h o f key i s say 85mm\n”)
40 //L1=l 1
41 L1=85 //mm
42 printf(” the l e g t h o f hub i s , %f mm\n”,L1)
43 P=2*%pi*N*T/60 //W
44 printf(” the power r t r a n sm i t t e d i s , %f W\n”,P)

Scilab code Exa 14.6 Scilab code Exa 14.6 Machine design
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1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 M=3000*1000 //N−mm
6 T=10000*1000 //N−mm
7 ftu =700 //N/mmˆ2
8 tu=500 //N/mmˆ2
9 Fs=6

10 ft=ftu/Fs //N/mmˆ2
11 t=tu/Fs //N/mmˆ2
12 // l e t d eb d i a o f s h a f t
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /16.36) ^(1/3) //mm
16 printf(” the d i a o f a x l e i s , %f mm\n”,d1)
17 Me =0.5*[M+ sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /11.46) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=90 mm in

c o n s i d e r a t i o n ”)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=7.5*10^3 //W
6 N=300 //rpm
7 D=150 //mm
8 L=200 //mm
9 t=45 //N/mmˆ2

10 a=(%pi /180) *20 // rad
11 // r e f f f i g 1 4 . 2
12 T=P*60000/(2* %pi *200) //N−mm
13 Ft=2*T/D//N
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14 W=Ft/(cos(a))//N
15 M=W*L/4 //N−mm
16 // l e t d be d i a
17 Te=sqrt(T^2 + M^2) //N−mm
18 //Te=(%pi /16) ∗ t ∗dˆ3
19 d=(Te /8.84) ^(1/3) //mm
20 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 13.11 Machine design

1 // f i n d d i a o f s ha f t , d i a o f b o l t s , t h i c k n e s s o f f l a n g e
and d i a o f f l a n g e

2 clc

3 // s o l u t i o n
4 // g i v en
5 P=3*10^6 //W
6 N=100 //rpm
7 tb=60 //N/mmˆ2
8 ts=60 //N/mmˆ2
9 n=8

10 //D1=1.6∗d
11 // l e t d be d i a o f s h a f t
12 T=(P*60*1000) /(2* %pi*N)//N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3=11.78∗dˆ3
14 //d=(T/1 1 . 7 8 ) ˆ ( 1/3 ) //mm
15 printf(” the d i a o f s h a f t i s , %f mm\n ” ,(T/11.78)

^(1/3))

16 printf(” the d i a o f s h a f t i s , say 300 mm\n”)
17 d=300 //mm
18 // l e t d1 be nominal d i a o f b o l t s
19 //T=(%pi /4) ∗d1 ˆ2∗ tb ∗n∗D1/2
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20 //d1=(T/90490) ˆ ( 0 . 5 ) //mm
21 printf(” the d i a o f b o l t i s , %f mm\n” ,(T/16495) ^(0.5))
22 printf(” the d i a o f b o l t i s say d1=60 mm\n”)
23 d1=60 //mm
24 tf=d/3 //mm
25 printf(” the f l a n g e t h c i n e s s i s , %f m\n”,tf)
26 D2=2.2*d//mm
27 printf(” the d iamete r o f f l a n g e i s , %f mm”,D2)

Scilab code Exa 14.7

Machine design

Scilab code Exa 14.61 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 3
6 P=100000 //W
7 N=300 //rpm
8 L=3000 //mm
9 W=1500 //N

10 T=P*60000/(2* %pi *200) //N−mm
11 M=1500*1000 //N−mm
12 Te=sqrt(M^2 + T^2) //N−mm
13 //Te=(%pi /16) ∗ t ∗dˆ3
14 d=(Te /11.8) ^(1/3) //mm
15 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=7.5*10^3 //W
6 N=300 //rpm
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7 D=150 //mm
8 L=200 //mm
9 t=45 //N/mmˆ2

10 a=(%pi /180) *20 // rad
11 // r e f f f i g 1 4 . 2
12 T=P*60000/(2* %pi *200) //N−mm
13 Ft=2*T/D//N
14 W=Ft/(cos(a))//N
15 M=W*L/4 //N−mm
16 // l e t d be d i a
17 Te=sqrt(T^2 + M^2) //N−mm
18 //Te=(%pi /16) ∗ t ∗dˆ3
19 d=(Te /8.84) ^(1/3) //mm
20 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 13.13 Scilab code Exa 13.13 Machine design Machine
design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1-T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
15 // l e t d be d i a o f s h a f t
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16 Te=sqrt(M^2 + T^2) //N−mm
17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

1 // f i n d d i a o f s h a f t and p i n s
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=5000*10^3 //N−mm
6 t=60 //N/mmˆ2
7 t1=28 //N/mmˆ2
8 // l e t d be d i a
9 //T=(%pi∗ t ∗d ˆ3) /16

10 d=(T/11.8) ^(1/3) //mm
11 printf(” the d i a o f s h a f t i s , %f mm\n”,d)
12 // l e t dp diA o f p in
13 //T=2∗(%pi /4) ∗dpˆ2∗ t1 ∗d
14 dp=[T/(3300) ]^0.5 //mm
15 printf(” the d i a o f p in i s , %f mm”,dp)

Scilab code Exa 14.7 Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 3
6 P=100000 //W
7 N=300 //rpm
8 L=3000 //mm
9 W=1500 //N

10 T=P*60000/(2* %pi *200) //N−mm
11 M=1500*1000 //N−mm
12 Te=sqrt(M^2 + T^2) //N−mm
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13 //Te=(%pi /16) ∗ t ∗dˆ3
14 d=(Te /11.8) ^(1/3) //mm
15 printf(” the d i a o f s h a f t i s , %f mm”,d)
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Chapter 36

Ch14

Scilab code Exa 14.8 Scilab code Exa 14.8 Machine design Machine
design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1 -T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
15 // l e t d be d i a o f s h a f t
16 Te=sqrt(M^2 + T^2) //N−mm
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17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.11 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1-T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
15 // l e t d be d i a o f s h a f t
16 Te=sqrt(M^2 + T^2) //N−mm
17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=200 //rpm
6 P=20*10^3 //W
7 t=42 //N/mmˆ2
8 // l e t d be d i a
9 T=P*60000/(2* %pi *200) //N−mm

10 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
11 d=(T/8.25) ^(1/3) //mm
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12 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.2 Scilab code Exa 14.2 Machine design Machine de-
sign

Scilab code Exa 14.91 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20

8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1 -T2)*Rd //N−mm
19 Ftc=(T/Rc)//N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 //Wc=Ftc / co s ( a ) //N
21 Wc=Ftc /0.9397

22 //Wcv=Wc∗ co s ( a ) // v e r i t c a l comp
23 Wcv=Wc *0.9397

24 //Wch=Wc∗ s i n ( a ) // h o r i com
25 Wcv=Wc *0.342 //N
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26 //RAv + RBv=2333+2000
27 //RAv + RBv=4333//N
28 RBv =[2000(800 -250) +(2333*200) ]/800 //N
29 RAv =4333 -RBv //N
30 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
31 //moment due to v e r i t c a l component
32 MAv=0

33 MBv=0

34 MCv=RAv *200 //N−mm
35 MDv=RBv *250 //N−mm
36 //RAh + RBh=4849
37 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
38 RAh =4849 -RBh //N
39 //moment due to h o r i z o n t a l component
40 MAh=0

41 MBh=0

42 MCh=RAh *200 //N−mm
43 MDh=RBh *250 //N−mm
44 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
45 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
46 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
47 //M=Md//N−mm//max moment
48 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
49 // l e t d be d i a
50 Te=sqrt(Md^2 + T^2)/N-mm

51 //Te=(%pi /16) ∗ t ∗dˆ3
52 d=(Te /7.86) ^(1/3) //mm
53 printf(” the d i a o f s h a f t i s , %f mm”,d)

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=10^6 //W
6 N=2400 //rpm
7 //Tmax=1.2∗Tmean
8 t=60 //N/mmˆ2
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9 // l e t d be d i a o f s h a f t
10 Tmean=(P*60000) /(2* %pi*N)//N−mm
11 Tmax =12.* Tmean

12 //Tmax=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(Tmax /11.78) ^(1/3) //mm
14 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1-T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
15 // l e t d be d i a o f s h a f t
16 Te=sqrt(M^2 + T^2) //N−mm
17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.3 Scilab code Exa 14.3 Machine design Machine
design
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1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20 // rad
8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1-T2)*Rd //N−mm
19 Ftc=T/Rc //N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 Wc=Ftc/cos(a)//N
21 Wcv=Wc*cos(a)// v e r i t c a l comp
22 Wch=Wc*sin(a)// h o r i com
23 //RAv + RBv=2333+2000
24 //RAv + RBv=4333//N
25 RBv =[2000(800 -250) +(2333*200) ]/800 //N
26 RAv =4333 -RBv //N
27 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
28 //moment due to v e r i t c a l component
29 MAv=0

30 MBv=0

31 MCv=RAv *200 //N−mm
32 MDv=RBv *250 //N−mm
33 //RAh + RBh=4849
34 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
35 RAh =4849 -RBh //N
36 //moment due to h o r i z o n t a l component
37 MAh=0

38 MBh=0
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39 MCh=RAh *200 //N−mm
40 MDh=RBh *250 //N−mm
41 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
42 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
43 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
44 //M=Md//N−mm
45 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
46 // l e t d eb d i a
47 Te=sqrt(Md^2 + T^2)/N-mm

48 //Te=(%pi /16) ∗ t ∗dˆ3
49 d=(Te /7.86) ^(1/3) //mm
50 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.101 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=200 //rpm
7 tu=360 //N/mmˆ2
8 Fs=8

9 k=0.5 //k=d i /do
10 t=tu/Fs //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 //T=(%pi /16) ∗ t ∗dˆ3=8.25∗dˆ3
13 d=(T/8.25) ^(1/3) //mm
14 printf(” the d i a o f s o l i d s h a f t i s , %f mm\n”,d)
15 // e l t d i and do be i n s i d e and do be ou t e r d i a
16 //T=(%pi /16) ∗ t ∗doˆ3∗(1−k ˆ4)
17 //T=(%pi /16) ∗ t ∗do ˆ3 [ 1 −0 . 5ˆ4 ]
18 //T=8.3∗do ˆ3
19 do=(T/8.3) ^(1/3) //mm
20 di=0.5*do //mm
21 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

di ,do)

Machine design
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1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20

8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1-T2)*Rd //N−mm
19 Ftc=(T/Rc)//N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 //Wc=Ftc / co s ( a ) //N
21 Wc=Ftc /0.9397

22 //Wcv=Wc∗ co s ( a ) // v e r i t c a l comp
23 Wcv=Wc *0.9397

24 //Wch=Wc∗ s i n ( a ) // h o r i com
25 Wcv=Wc *0.342 //N
26 //RAv + RBv=2333+2000
27 //RAv + RBv=4333//N
28 RBv =[2000(800 -250) +(2333*200) ]/800 //N
29 RAv =4333 -RBv //N
30 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
31 //moment due to v e r i t c a l component
32 MAv=0

33 MBv=0

34 MCv=RAv *200 //N−mm
35 MDv=RBv *250 //N−mm
36 //RAh + RBh=4849
37 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
38 RAh =4849 -RBh //N
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39 //moment due to h o r i z o n t a l component
40 MAh=0

41 MBh=0

42 MCh=RAh *200 //N−mm
43 MDh=RBh *250 //N−mm
44 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
45 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
46 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
47 //M=Md//N−mm//max moment
48 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
49 // l e t d be d i a
50 Te=sqrt(Md^2 + T^2)/N-mm

51 //Te=(%pi /16) ∗ t ∗dˆ3
52 d=(Te /7.86) ^(1/3) //mm
53 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 14.4 Scilab code Exa 14.4 Machine design Machine
design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20 // rad
8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
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13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1-T2)*Rd //N−mm
19 Ftc=T/Rc //N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 Wc=Ftc/cos(a)//N
21 Wcv=Wc*cos(a)// v e r i t c a l comp
22 Wch=Wc*sin(a)// h o r i com
23 //RAv + RBv=2333+2000
24 //RAv + RBv=4333//N
25 RBv =[2000(800 -250) +(2333*200) ]/800 //N
26 RAv =4333 -RBv //N
27 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
28 //moment due to v e r i t c a l component
29 MAv=0

30 MBv=0

31 MCv=RAv *200 //N−mm
32 MDv=RBv *250 //N−mm
33 //RAh + RBh=4849
34 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
35 RAh =4849 -RBh //N
36 //moment due to h o r i z o n t a l component
37 MAh=0

38 MBh=0

39 MCh=RAh *200 //N−mm
40 MDh=RBh *250 //N−mm
41 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
42 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
43 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
44 //M=Md//N−mm
45 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
46 // l e t d eb d i a
47 Te=sqrt(Md^2 + T^2)/N-mm

48 //Te=(%pi /16) ∗ t ∗dˆ3
49 d=(Te /7.86) ^(1/3) //mm
50 printf(” the d i a o f s h a f t i s , %f mm”,d)
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Scilab code Exa 14.121 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 1
6 W=50*10^3 //N
7 L=100 //mm
8 x=1.4 //m
9 fb=100 //N/mmˆ2

10 M=W*L//N−mm
11 // l e t d eb d i a
12 //M=(%pi /32) ∗ f b ∗dˆ3
13 d=(M/9.82) ^(1/3) //mm
14 printf(” the d i a o f a x l e i s , %f mm\n”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=200 //rpm
7 W=900 //N
8 L=2500 //mm
9 t=42 //N/mmˆ2

10 fb=56 //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 M=W*L/4 //N−mm//max monet
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /8.25) ^(1/3) //mm
16 printf(” the d i a o f s h a f t i s , %f mm”,d1)
17 Me=0.5[M + sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /5.5) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=55 mm in
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c o n s i d e r a t i o n \n”)
22 // d i a by app l y i ng g r a du a l l y a pp l i e d l oad
23 // u s i n g t a b l e 1 4 . 2
24 Km=1.5

25 Kl=1

26 Te1=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d1=(Te1 /8.25) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d1)
30 Me1 =0.5[M*Km + sqrt((Km*M)^2 + (Kl*T)^2)]//N−mm
31 //Me1=(%pi /32) ∗ f b ∗d2 ˆ3
32 d2=(Me1 /5.5) ^(1/3) //mm
33 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
34 printf(” t ak i n g l a r g e va l u e i . e d=d1=60 mm in

c o n s i d e r a t i o n \n”)

Scilab code Exa 14.12 Scilab code Exa 14.12 Machine design Machine
design

Scilab code Exa 14.131 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 M=3000*1000 //N−mm
6 T=10000*1000 //N−mm
7 ftu =700 //N/mmˆ2
8 tu=500 //N/mmˆ2
9 Fs=6

10 ft=ftu/Fs //N/mmˆ2
11 t=tu/Fs //N/mmˆ2
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12 // l e t d eb d i a o f s h a f t
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /16.36) ^(1/3) //mm
16 printf(” the d i a o f a x l e i s , %f mm\n”,d1)
17 Me =0.5*[M+ sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /11.46) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=90 mm in

c o n s i d e r a t i o n ”)

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=200 //rpm
7 W=900 //N
8 L=2500 //mm
9 t=42 //N/mmˆ2

10 fb=56 //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 M=W*L/4 //N−mm//max monet
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /8.25) ^(1/3) //mm
16 printf(” the d i a o f s h a f t i s , %f mm”,d1)
17 Me=0.5[M + sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /5.5) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=55 mm in

c o n s i d e r a t i o n \n”)
22 // d i a by app l y i ng g r a du a l l y a pp l i e d l oad
23 // u s i n g t a b l e 1 4 . 2
24 Km=1.5
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25 Kl=1

26 Te1=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d1=(Te1 /8.25) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d1)
30 Me1 =0.5[M*Km + sqrt((Km*M)^2 + (Kl*T)^2)]//N−mm
31 //Me1=(%pi /32) ∗ f b ∗d2 ˆ3
32 d2=(Me1 /5.5) ^(1/3) //mm
33 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
34 printf(” t ak i n g l a r g e va l u e i . e d=d1=60 mm in

c o n s i d e r a t i o n \n”)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 9
6 W=200 //N
7 L=300 //mm
8 D=200 //mm
9 R=100 //mm

10 P=1000 //W
11 N=120 //rpm
12 u=0.3

13 Km=1.5

14 Kl=2

15 T=79.6*1000

16 t=35 //N/mmˆ2
17 //T=(T1−T2) ∗R
18 //T1−T2 = 7 9 6 . . . . . eq 1
19 // l o g (T1/T2) ∗2.3=u∗%pi
20 //T1/T2 = 2 . 5 7 . . . . . eq 2
21 // from 1 and 2
22 T1=1303 //N
23 T2=507 //N
24 Wt=T1+T2+W//N
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25 M=Wt*L//N−mm
26 Te=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d=(Te /6.87) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d)
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Scilab code Exa 14.6 Scilab code Exa 14.6 Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 9
6 W=200 //N
7 L=300 //mm
8 D=200 //mm
9 R=100 //mm

10 P=1000 //W
11 N=120 //rpm
12 u=0.3

13 Km=1.5

14 Kl=2

15 T=79.6*1000

16 t=35 //N/mmˆ2
17 //T=(T1−T2) ∗R
18 //T1−T2 = 7 9 6 . . . . . eq 1
19 // l o g (T1/T2) ∗2.3=u∗%pi
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20 //T1/T2 = 2 . 5 7 . . . . . eq 2
21 // from 1 and 2
22 T1=1303 //N
23 T2=507 //N
24 Wt=T1+T2+W//N
25 M=Wt*L//N−mm
26 Te=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d=(Te /6.87) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=7.5*10^3 //W
6 N=300 //rpm
7 D=150 //mm
8 L=200 //mm
9 t=45 //N/mmˆ2

10 a=(%pi /180) *20 // rad
11 // r e f f f i g 1 4 . 2
12 T=P*60000/(2* %pi *200) //N−mm
13 Ft=2*T/D//N
14 W=Ft/(cos(a))//N
15 M=W*L/4 //N−mm
16 // l e t d be d i a
17 Te=sqrt(T^2 + M^2) //N−mm
18 //Te=(%pi /16) ∗ t ∗dˆ3
19 d=(Te /8.84) ^(1/3) //mm
20 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 15.1 Machine design
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1 // f i n d d i a o f p in and hand le
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 5
6 L=450 //mm
7 P=400 //N
8 ft=100 //N/mmˆ2
9 t=55 //N/mmˆ2

10 // l e t d1 be mean d i a o f p in and d be d i a o f s p i n d l e
11 d=50 //mm
12 T=P*2*L//N−mm
13 //T=2∗(%pi /4) ∗d1 ˆ2∗ t ∗ ( d /2)
14 //T=2160∗d1 ˆ2
15 d1=sqrt(T/2160) //mm
16 printf(” the d i a o f p in i s ,%f mm\n”,d1)
17 // l e t D be d i a o f hand le
18 M=P*L//N−mm
19 T1 =400*100 //N−mm
20 Te=sqrt(T1^2 + M^2) //N−mm
21 //Te=(%pi /16) ∗ t ∗Dˆ3=10.8ˆD1ˆ3
22 D1=(Te /10.8) ^(1/3) //mm
23 printf(” the d i a u s i n g t w i s t i n g moment i s , %f mm\n”,D1

)
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24 Km=1

25 Kl=1

26 Me =0.5*[M + sqrt((M)^2 + (T1)^2)]//N−mm
27 //Me=(%pi /32) ∗ f b ∗Dˆ3=9.82∗D ˆ 3 . . . . ( f b=f t )
28 D2=(Me /9.82) ^(1/3)

29 printf(” the d i a u s i n g bending moment i s , %f mm\n ”,D2
)

30 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n ”)

Scilab code Exa 14.7 Scilab code Exa 14.7 Machine design Machine de-
sign

Scilab code Exa 15.21 // f i n d d i a o f p in and hand le
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 5
6 L=450 //mm
7 P=400 //N
8 ft=100 //N/mmˆ2
9 t=55 //N/mmˆ2

10 // l e t d1 be mean d i a o f p in and d be d i a o f s p i n d l e
11 d=50 //mm
12 T=P*2*L//N−mm
13 //T=2∗(%pi /4) ∗d1 ˆ2∗ t ∗ ( d /2)
14 //T=2160∗d1 ˆ2
15 d1=sqrt(T/2160) //mm
16 printf(” the d i a o f p in i s ,%f mm\n”,d1)
17 // l e t D be d i a o f hand le
18 M=P*L//N−mm
19 T1 =400*100 //N−mm

475



20 Te=sqrt(T1^2 + M^2) //N−mm
21 //Te=(%pi /16) ∗ t ∗Dˆ3=10.8ˆD1ˆ3
22 D1=(Te /10.8) ^(1/3) //mm
23 printf(” the d i a u s i n g t w i s t i n g moment i s , %f mm\n”,D1

)

24 Km=1

25 Kl=1

26 Me =0.5*[M + sqrt((M)^2 + (T1)^2)]//N−mm
27 //Me=(%pi /32) ∗ f b ∗Dˆ3=9.82∗D ˆ 3 . . . . ( f b=f t )
28 D2=(Me /9.82) ^(1/3)

29 printf(” the d i a u s i n g bending moment i s , %f mm\n ”,D2
)

30 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n ”)

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 3
6 P=100000 //W
7 N=300 //rpm
8 L=3000 //mm
9 W=1500 //N

10 T=P*60000/(2* %pi *200) //N−mm
11 M=1500*1000 //N−mm
12 Te=sqrt(M^2 + T^2) //N−mm
13 //Te=(%pi /16) ∗ t ∗dˆ3
14 d=(Te /11.8) ^(1/3) //mm
15 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // f i n d rxn at Q and R, t e n s i l e s t r e s s i n 12mm d ia o f
rod at Q, sh e a r s t r e s s . . . .

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=15 //mm
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6 Fp=900 //N
7 // l e t Rq and Rr be rxn at Q and R
8 // / t ka i n g monnt abt R
9 Rq =900*950/150 //N

10 Rr=Rq -900 //N
11 printf(” the rxn at Q and R ar e ,%f N\n , %f N\n”,Rq ,Rr

)

12 d1=12 //mm// d i a o f t i e rod
13 A=(%pi/4)*d1^2 //mmˆ2
14 ft=Rq/A//N/mmˆ2
15 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2\n”,ft)
16 //dp=dq=dr =12//mm
17 dp=12 //mm
18 Ap=(%pi/4)*dp^2 //mmˆ2
19 Aq=Ap

20 Ar=Ap

21 tp=Fp/Ap

22 tq=Rq/(2*Aq)

23 tr=Rr/(2*Ar)

24 printf(” the sh ea r s t r e s s a c x t i n g at P ,Q,R a r e ,%f N/
mmˆ2\n , %f N/mmˆ2\n , %f N/mmˆ2\n”,tp ,tq,tr)

Scilab code Exa 14.8 Scilab code Exa 14.8 Machine design Machine de-
sign

Scilab code Exa 15.31 // f i n d rxn at Q and R, t e n s i l e
s t r e s s i n 12mm d ia o f rod at Q, sh e a r s t r e s s . . . .

2 clc

3 // s o l u t i o n
4 // g i v en
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5 t=15 //mm
6 Fp=900 //N
7 // l e t Rq and Rr be rxn at Q and R
8 // / t ka i n g monnt abt R
9 Rq =900*950/150 //N

10 Rr=Rq -900 //N
11 printf(” the rxn at Q and R ar e ,%f N\n , %f N\n”,Rq ,Rr

)

12 d1=12 //mm// d i a o f t i e rod
13 A=(%pi/4)*d1^2 //mmˆ2
14 ft=Rq/A//N/mmˆ2
15 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2\n”,ft)
16 //dp=dq=dr =12//mm
17 dp=12 //mm
18 Ap=(%pi/4)*dp^2 //mmˆ2
19 Aq=Ap

20 Ar=Ap

21 tp=Fp/Ap

22 tq=Rq/(2*Aq)

23 tr=Rr/(2*Ar)

24 printf(” the sh ea r s t r e s s a c x t i n g at P ,Q,R a r e ,%f N/
mmˆ2\n , %f N/mmˆ2\n , %f N/mmˆ2\n”,tp ,tq,tr)

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1 -T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
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15 // l e t d be d i a o f s h a f t
16 Te=sqrt(M^2 + T^2) //N−mm
17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design

1 // f i n d d i a o f s ha f t , d i a o f key , dimenson o f r e c t arm
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=1000 //mm
6 P=800 //N
7 ft=73 //N/mmˆ2
8 t=70 //N/mmˆ2
9 // r e f f i g 1 5 . 9

10 // l e t d be d i a o f s h a f t
11 T=P*L//N−mm
12 //T=(%pi /6) ∗ t ∗dˆ3=58.2∗1000∗dˆ3
13 //d=[T/ ( 1 3 . 7 5 ) ] ˆ ( 1 / 3 )
14 printf(” the d i a o f s h f a t i s , %f mm\n” ,[T/(13.75)

]^(1/3))

15 printf(” the d i a o f s h a f t i s say 40mm\n”)
16 d=40 //mm
17 // f o r bo s s
18 d2=1.6*d//mm
19 t2=0.3*d

20 l2 =1.25*d

21 // u s i n g t ab l e , c o r r s p ond i n g to d=40mm, we ge t
22 w=12 //mm
23 t1=8 //mm
24 // l e t l 1 be l e n g t h o f key
25 //T=l 1 ∗w∗ t ∗d/2=16800∗ l 1
26 l1=T/16800 //mm
27 printf(” the width , t h i c k n e s s and l e n g t h o f key are ,

%f mm\n , %f mm\n , %f mm\n”,w,t1,l1)
28 // l e t t2 be t h i c k n e s s and B be width o f arm
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29 //B=3∗ t2
30 M=800*(1000 -60) //N−mm
31 //Z=(1/6) ∗ t ∗Bˆ2=1.5∗ t ˆ3
32 // f t=M/Z
33 t2=(M/(1.5*73))^(1/3) //mm
34 B=3*t2 //mm
35 printf(” the t h i c k n e s s , width o f arm are , %f mm\n , %f

mm\n”,t2 ,B)

Scilab code Exa 14.9 Scilab code Exa 14.9 Machine design Machine
design

1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
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20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)

Scilab code Exa 15.31 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 4
6 D=1500 //mm
7 R=750 //mm
8 T1=5400 //N
9 T2=1800 //N

10 L=400 //mm
11 t=42 //N/mmˆ2
12 T=(T1 -T2)*R//N−mm
13 W=T1+T2 //N
14 M=W*L//N−mm
15 // l e t d be d i a o f s h a f t
16 Te=sqrt(M^2 + T^2) //N−mm
17 //Te=(%pi /16) ∗ t ∗dˆ3
18 d=(Te /8.25) ^(1/3) //mm
19 printf(” the d i a o f s h a f t i s , %f mm”,d)

Machine design
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1 // f i n d d i a o f s ha f t , d i a o f key , dimenson o f r e c t arm
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=1000 //mm
6 P=800 //N
7 ft=73 //N/mmˆ2
8 t=70 //N/mmˆ2
9 // r e f f i g 1 5 . 9

10 // l e t d be d i a o f s h a f t
11 T=P*L//N−mm
12 //T=(%pi /6) ∗ t ∗dˆ3=58.2∗1000∗dˆ3
13 //d=[T/ ( 1 3 . 7 5 ) ] ˆ ( 1 / 3 )
14 printf(” the d i a o f s h f a t i s , %f mm\n” ,[T/(13.75)

]^(1/3))

15 printf(” the d i a o f s h a f t i s say 40mm\n”)
16 d=40 //mm
17 // f o r bo s s
18 d2=1.6*d//mm
19 t2=0.3*d

20 l2 =1.25*d

21 // u s i n g t ab l e , c o r r s p ond i n g to d=40mm, we ge t
22 w=12 //mm
23 t1=8 //mm
24 // l e t l 1 be l e n g t h o f key
25 //T=l 1 ∗w∗ t ∗d/2=16800∗ l 1
26 l1=T/16800 //mm
27 printf(” the width , t h i c k n e s s and l e n g t h o f key are ,

%f mm\n , %f mm\n , %f mm\n”,w,t1,l1)
28 // l e t t2 be t h i c k n e s s and B be width o f arm
29 //B=3∗ t2
30 M=800*(1000 -60) //N−mm
31 //Z=(1/6) ∗ t ∗Bˆ2=1.5∗ t ˆ3
32 // f t=M/Z
33 t2=(M/(1.5*73))^(1/3) //mm
34 B=3*t2 //mm
35 printf(” the t h i c k n e s s , width o f arm are , %f mm\n , %f

mm\n”,t2 ,B)
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Scilab code Exa 15.5 Scilab code Exa 15.5 Machine design Machine de-
sign

Scilab code Exa 14.10
1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l

2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
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25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)

1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
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28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)

Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20

8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1-T2)*Rd //N−mm
19 Ftc=(T/Rc)//N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 //Wc=Ftc / co s ( a ) //N
21 Wc=Ftc /0.9397

22 //Wcv=Wc∗ co s ( a ) // v e r i t c a l comp
23 Wcv=Wc *0.9397

24 //Wch=Wc∗ s i n ( a ) // h o r i com
25 Wcv=Wc *0.342 //N
26 //RAv + RBv=2333+2000
27 //RAv + RBv=4333//N
28 RBv =[2000(800 -250) +(2333*200) ]/800 //N
29 RAv =4333 -RBv //N
30 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
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31 //moment due to v e r i t c a l component
32 MAv=0

33 MBv=0

34 MCv=RAv *200 //N−mm
35 MDv=RBv *250 //N−mm
36 //RAh + RBh=4849
37 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
38 RAh =4849 -RBh //N
39 //moment due to h o r i z o n t a l component
40 MAh=0

41 MBh=0

42 MCh=RAh *200 //N−mm
43 MDh=RBh *250 //N−mm
44 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
45 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
46 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
47 //M=Md//N−mm//max moment
48 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
49 // l e t d be d i a
50 Te=sqrt(Md^2 + T^2)/N-mm

51 //Te=(%pi /16) ∗ t ∗dˆ3
52 d=(Te /7.86) ^(1/3) //mm
53 printf(” the d i a o f s h a f t i s , %f mm”,d)

Scilab code Exa 15.6 Scilab code Exa 15.6 Machine design Machine de-
sign

Scilab code Exa 15.51 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
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4 // g i v en
5 // r e f f i g 1 4 . 6
6 AB=800 //mm
7 a=(%pi /180) *20 // rad
8 Dc=600 //mm
9 Rc=300 //mm

10 AC=200 //mm
11 Dd=700 //mm
12 Rd=350 //mm
13 DB=250 //mm
14 W=2000 //N
15 T1=3000 //N
16 T2=T1/3 //N
17 t=40 //n/mmˆ2
18 T=(T1-T2)*Rd //N−mm
19 Ftc=T/Rc //N// t a n g e n t i a l f o r c e a c t i n g oon gea r C
20 Wc=Ftc/cos(a)//N
21 Wcv=Wc*cos(a)// v e r i t c a l comp
22 Wch=Wc*sin(a)// h o r i com
23 //RAv + RBv=2333+2000
24 //RAv + RBv=4333//N
25 RBv =[2000(800 -250) +(2333*200) ]/800 //N
26 RAv =4333 -RBv //N
27 printf(” the va lu e o f RAv i s , %f N\n”,RAv)
28 //moment due to v e r i t c a l component
29 MAv=0

30 MBv=0

31 MCv=RAv *200 //N−mm
32 MDv=RBv *250 //N−mm
33 //RAh + RBh=4849
34 RBh =[4000*(800 -250)+ (849*200) ]/800 //N
35 RAh =4849 -RBh //N
36 //moment due to h o r i z o n t a l component
37 MAh=0

38 MBh=0

39 MCh=RAh *200 //N−mm
40 MDh=RBh *250 //N−mm
41 Mc=sqrt(MCv^2 + MCh^2) // net moment abt C
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42 Md=sqrt(MDv^2 + MDh^2) // net moment abt D
43 printf(” the moment a c t i n g abt D i s , %f N−mm\n”,Md)
44 //M=Md//N−mm
45 // p r i n t f (” the moment a c t i n g i s , %f N−mm\n” ,M)
46 // l e t d eb d i a
47 Te=sqrt(Md^2 + T^2)/N-mm

48 //Te=(%pi /16) ∗ t ∗dˆ3
49 d=(Te /7.86) ^(1/3) //mm
50 printf(” the d i a o f s h a f t i s , %f mm”,d)

1 // d e s i n g r i g h t ang l ed b e l l c rank l e v e r
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 1 4
6 FB=500 //mm
7 W=4500 //N
8 FA=150 //mm
9 ft=75 //N/mmˆ2

10 t=60 //N/mmˆ2
11 pb=10 //N/mmˆ2
12 P=(W*500) /150 //N
13 Rf=sqrt(P^2 + W^2) //N
14 // d e s i n g o f u f l c rum pin
15 // l e t d be d i a and l be t h i c k n e s s o f fu l c rum
16 // l =1.25d
17 //P=d∗ l ∗pb=12.5∗dˆ2
18 //d=s q r t (P/ 1 2 . 5 ) //mm
19 printf(” the d iamete r i s , %f mm\n”,sqrt(P/12.5))
20 printf(” the d i a i s say , d=36mm\n”)
21 d=36 //mm
22 l=1.25*d//mm
23 printf(” the l e n g t h o f fu l c rum pin i s , %f \n”,l)
24 d1=d+ 2*3

25 printf(” the d i a o f h o l e i n l e v e r r i s , %f mm\n”,d1)
26 printf(” the d i a o f bo s s at fu l c rum i s , %f mm\n” ,2*d)
27 printf(” the bending moment at fu l c rum i s , %f N−mm\n”,
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W*FB)

28 // d e s i g n o f p in at A
29 // s i n c e f o r c e a c t i n g at A i s not very much d i f f e r e n t

from rxn at fu l c rum , t h e r f o r e same dimenion o f
p in and bos s may be used as f o r fu l c rum pin

30 da=36 //mm
31 la=45 //mm
32 dba =72 //mm
33 printf(” diameter , l e n g t h and d i a o f bo s s at A i s ,%f

mm\n , %f mm\n , %f mm\n”,da ,la,dba)
34 // d e s i g o f p in at B
35 // l e t db and lb be d i a and l e n g t h
36 //W=db∗ l b ∗pb
37 // l b =1.25db
38 //w=12.5 ∗dbˆ2
39 db=sqrt(W/12.5)

40 lb =1.25* db

41 printf(” the d i a and l e n g t h at B i s , %f mm\n , %f mm\n”,
db ,lb)

42 printf(” the i n n e r d i a i s , %f mm\n”,db+6)
43 printf(” the ou t e r d i a i s , %f mm\n” ,2*db)
44 // d e s i g o f l e v e r
45 // l e t t l and b l be t h i o k n e s and d i a at l e v e r
46 // b l=3 t l
47 Ml =4500*(500 -50) //N−mm
48 //Z=(1/6) ∗ t ∗bˆ2=1.5∗ t ˆ3
49 // f t=Ml/Z
50 tl=(Ml /(1.5*75))^(1/3) //mm
51 printf(” the t h c i k n e s s and width o f l e v e r i s , %f mm\n ,

%f mm\n ”,tl ,3*tl)

Machine design

1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
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6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)

Scilab code Exa 15.7 Scilab code Exa 15.7 Machine design

1 // de t e rmine d i a o f the s h a f t
2 clc
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3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=200 //rpm
7 W=900 //N
8 L=2500 //mm
9 t=42 //N/mmˆ2

10 fb=56 //N/mmˆ2
11 T=P*60000/(2* %pi *200) //N−mm
12 M=W*L/4 //N−mm//max monet
13 Te=sqrt(T^2 + M^2) //N−mm
14 //Te=(%pi /16) ∗ t ∗dˆ3
15 d1=(Te /8.25) ^(1/3) //mm
16 printf(” the d i a o f s h a f t i s , %f mm”,d1)
17 Me=0.5[M + sqrt(M^2 + T^2)]//N−mm
18 //Me=(%pi /32) ∗ f b ∗d2 ˆ3
19 d2=(Me /5.5) ^(1/3) //mm
20 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
21 printf(” t ak i n g l a r g e va l u e i . e d=d1=55 mm in

c o n s i d e r a t i o n \n”)
22 // d i a by app l y i ng g r a du a l l y a pp l i e d l oad
23 // u s i n g t a b l e 1 4 . 2
24 Km=1.5

25 Kl=1

26 Te1=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d1=(Te1 /8.25) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d1)
30 Me1 =0.5[M*Km + sqrt((Km*M)^2 + (Kl*T)^2)]//N−mm
31 //Me1=(%pi /32) ∗ f b ∗d2 ˆ3
32 d2=(Me1 /5.5) ^(1/3) //mm
33 printf(” the d i a o i f s h a f t i s , %f mm\n”,d2)
34 printf(” t ak i n g l a r g e va l u e i . e d=d1=60 mm in

c o n s i d e r a t i o n \n”)

Machine design

1 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n b e l l c rank l e v e r
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2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
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40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1

43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
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75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)
78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)

Scilab code Exa 15.6 Machine design

1 // d e s i n g r i g h t ang l ed b e l l c rank l e v e r
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 1 4
6 FB=500 //mm
7 W=4500 //N
8 FA=150 //mm
9 ft=75 //N/mmˆ2

10 t=60 //N/mmˆ2
11 pb=10 //N/mmˆ2
12 P=(W*500) /150 //N
13 Rf=sqrt(P^2 + W^2) //N
14 // d e s i n g o f u f l c rum pin
15 // l e t d be d i a and l be t h i c k n e s s o f fu l c rum
16 // l =1.25d
17 //P=d∗ l ∗pb=12.5∗dˆ2
18 //d=s q r t (P/ 1 2 . 5 ) //mm
19 printf(” the d iamete r i s , %f mm\n”,sqrt(P/12.5))
20 printf(” the d i a i s say , d=36mm\n”)
21 d=36 //mm
22 l=1.25*d//mm
23 printf(” the l e n g t h o f fu l c rum pin i s , %f \n”,l)
24 d1=d+ 2*3

25 printf(” the d i a o f h o l e i n l e v e r r i s , %f mm\n”,d1)
26 printf(” the d i a o f bo s s at fu l c rum i s , %f mm\n” ,2*d)
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27 printf(” the bending moment at fu l c rum i s , %f N−mm\n”,
W*FB)

28 // d e s i g n o f p in at A
29 // s i n c e f o r c e a c t i n g at A i s not very much d i f f e r e n t

from rxn at fu l c rum , t h e r f o r e same dimenion o f
p in and bos s may be used as f o r fu l c rum pin

30 da=36 //mm
31 la=45 //mm
32 dba =72 //mm
33 printf(” diameter , l e n g t h and d i a o f bo s s at A i s ,%f

mm\n , %f mm\n , %f mm\n”,da ,la,dba)
34 // d e s i g o f p in at B
35 // l e t db and lb be d i a and l e n g t h
36 //W=db∗ l b ∗pb
37 // l b =1.25db
38 //w=12.5 ∗dbˆ2
39 db=sqrt(W/12.5)

40 lb =1.25* db

41 printf(” the d i a and l e n g t h at B i s , %f mm\n , %f mm\n”,
db ,lb)

42 printf(” the i n n e r d i a i s , %f mm\n”,db+6)
43 printf(” the ou t e r d i a i s , %f mm\n” ,2*db)
44 // d e s i g o f l e v e r
45 // l e t t l and b l be t h i o k n e s and d i a at l e v e r
46 // b l=3 t l
47 Ml =4500*(500 -50) //N−mm
48 //Z=(1/6) ∗ t ∗bˆ2=1.5∗ t ˆ3
49 // f t=Ml/Z
50 tl=(Ml /(1.5*75))^(1/3) //mm
51 printf(” the t h c i k n e s s and width o f l e v e r i s , %f mm\n ,

%f mm\n ”,tl ,3*tl)
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Scilab code Exa 14.13 Scilab code Exa 14.13 Machine design Machine
design

1 // de t e rmine d i a o f the s h a f t
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 4 . 9
6 W=200 //N
7 L=300 //mm
8 D=200 //mm
9 R=100 //mm

10 P=1000 //W
11 N=120 //rpm
12 u=0.3

13 Km=1.5

14 Kl=2

15 T=79.6*1000

16 t=35 //N/mmˆ2
17 //T=(T1−T2) ∗R
18 //T1−T2 = 7 9 6 . . . . . eq 1
19 // l o g (T1/T2) ∗2.3=u∗%pi
20 //T1/T2 = 2 . 5 7 . . . . . eq 2
21 // from 1 and 2
22 T1=1303 //N
23 T2=507 //N
24 Wt=T1+T2+W//N
25 M=Wt*L//N−mm
26 Te=sqrt((Km*M)^2 + (Kl*T)^2) //N−mm
27 //Te=(%pi /16) ∗ t ∗dˆ3
28 d=(Te /6.87) ^(1/3) //mm
29 printf(” the d i a o f s h a f t i s , %f mm”,d)

1 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n b e l l c rank l e v e r
2 clc

3 // s o l u t i o n
4 // g i v en
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5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1
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43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)

498



78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)
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Chapter 39

Ch15

Scilab code Exa 15.7 Machine design

1 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n b e l l c rank l e v e r
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
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22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1

43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
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59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)
78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)

Scilab code Exa 15.9 Machine design

Scilab code Exa 15.11 // f i n d t h i c k n e s s o f v e s s e l , d i a o f
screw , x s e c o f beam at A, d i a o f p i n s at C and D,
d i a at E and f . . . G and H . . . . . x s e c at E and F

2 clc

3 // s o l t u i o n
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4 // g i v en
5 // r e f f i g 1 5 . 2 4
6 p=0.2 //N/mmˆ2
7 d=600 //mm
8 ftc =17.5 //N/mmˆ2
9 fts =52.5 //N/mmˆ2

10 fcs =52.5 //N/mmˆ2
11 ts=42 //n/mmˆ2
12 // l e t t be t h i c k n e s s o f v e s s e l
13 // t=(p∗d ) /(2∗ f t c ) //mm
14 printf(” the t h i c k n e s s o f v e s s e l s i , %f mm\n” ,(p*d)

/(2* ftc))

15 printf(” the t h i c k n e s s can not be l e s s then 6mm,
t h e r f o r e we take 6 as t h i c k n e s s \n”)

16 t=6 //mm
17 // l e t dc be c o r e d i a
18 W=p*(%pi*d^2)/4 //N
19 // l e t dc be c o r e d i a
20 //W=(%pi /4) ∗dc ˆ2∗ f t s =41.24∗ dc ˆ2
21 dc=(W/41.24) ^(0.5) //mm
22 printf(”we s h a l l use s tandard s i z e o f s c rew M48 with

c o r e d i a 4 1 . 5mm and ou t e r d i a 48mm\n”)
23 // l e t t1 be t h i c k n e s s and b1 be width
24 //b1=2∗ t1
25 Rc=W/2 //N
26 Rd=W/2 //N
27 l=750 //mm
28 M=W*l/4 //N−mm
29 //Z=(1/6) ∗ t1 ∗b1 ˆ2
30 //Z=0.66∗ t1 ˆ3
31 // f t s=M/Z
32 t1=(M/(52.5*0.66))^(1/3)

33 b1=2*t1 //mm
34 printf(” t h i c k n e s s and width o f beamA i s , %f mm\n , %f

mm\n”,t1 ,b1)
35 // l e t d1 be d i a o f p i at C and D
36 //Rc=2∗(%pi /4) ∗d1 ˆ2∗ t s
37 d1=sqrt(Rc/66) //mm
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38 printf(” the d i a o f p in at C and D i s , %f mm\n”,d1)
39 printf(” s i n c e l oad at E and F IS SAME AS THAT OF C

AND D, t h e r e f r d i a o f p i n s at E and F i s 21 mm\n ”
)

40 // l e t d2 be d i a at G and H
41 Rg=W/2 //N
42 //Rg=(%pi /4) ∗d2 ˆ2∗ f t s
43 d2=(Rg/41) ^(0.5) //mm
44 printf(” the d i a at G and H i s , %f mm\n”,d2)
45 // l e t t2 be suppor t t h i c k n e s s and b2 be width o f

suppor t
46 x=375 -(300+t)

47 M2=Rc*x//N−mm
48 //b2=2t2
49 //Z=(1/6) ∗ t2 ∗b2 ˆ2=0.66 t2 ˆ3
50 // f t c=M/Z
51 t2=[M2 /(0.66*17.5) ]^(1/3) //mm
52 b2=2*t2

53 printf(” the t h i c k n e s s and wdth o f suppor t at E and F
i s ,%fmm\n , %f mm\n”,t2 ,b2)

Machine design

1 // f i n d d i a o f p in and hand le
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 5
6 L=450 //mm
7 P=400 //N
8 ft=100 //N/mmˆ2
9 t=55 //N/mmˆ2

10 // l e t d1 be mean d i a o f p in and d be d i a o f s p i n d l e
11 d=50 //mm
12 T=P*2*L//N−mm
13 //T=2∗(%pi /4) ∗d1 ˆ2∗ t ∗ ( d /2)
14 //T=2160∗d1 ˆ2
15 d1=sqrt(T/2160) //mm
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16 printf(” the d i a o f p in i s ,%f mm\n”,d1)
17 // l e t D be d i a o f hand le
18 M=P*L//N−mm
19 T1 =400*100 //N−mm
20 Te=sqrt(T1^2 + M^2) //N−mm
21 //Te=(%pi /16) ∗ t ∗Dˆ3=10.8ˆD1ˆ3
22 D1=(Te /10.8) ^(1/3) //mm
23 printf(” the d i a u s i n g t w i s t i n g moment i s , %f mm\n”,D1

)

24 Km=1

25 Kl=1

26 Me =0.5*[M + sqrt((M)^2 + (T1)^2)]//N−mm
27 //Me=(%pi /32) ∗ f b ∗Dˆ3=9.82∗D ˆ 3 . . . . ( f b=f t )
28 D2=(Me /9.82) ^(1/3)

29 printf(” the d i a u s i n g bending moment i s , %f mm\n ”,D2
)

30 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n ”)

Scilab code Exa 15.8 Machine design

Scilab code Exa 15.101 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n
b e l l c rank l e v e r

2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
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12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1

43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
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50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)
78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)

Machine design

1 // f i n d . . .
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2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 5
6 Wl=3000 //N
7 Wn=5000 //N
8 t=40 //N/mmˆ2
9 pb=17.5 //N/mmˆ2

10 fb=70 //N/mmˆ2
11 // l e t P be e f f o r t a pp l i e d at Q
12 P=[(5000*300) +(3000*300) ]/800 //N
13 Wm=Wn-Wl //N
14 Rm=sqrt(P^2 +Wm^2 )//N
15 // l e t P1 be f o r c e a c i t n g i n wors t c ond i t i o n , i . e when

one s i d e o f pump odesn ’ t work
16 P1 =5000*300/800 //N
17 Rm1=sqrt(P^2 + Wn^2) //N
18 // l e t d be d i a and l be l e n g t h at M and N
19 // l =1.25∗d
20 //Rm1=d∗ l ∗pb=21.87∗dˆ2
21 //d=s q r t (Rm1/2 1 . 8 7 ) //mm
22 printf(” the d i a o f p in i s , %f mm\n”,sqrt(Rm1 /21.87))
23 printf(” the d i a o f p in i s , say 16mm\n”)
24 d=16 //mm
25 l=1.25*d//mm
26 printf(” th l e n g t h i s , %f mm\n”,l)
27 ti=(Rm1*4) /(2*d^2* %pi)//N/mmˆ2
28 printf(” the induced s t r e s s i s , %f mm\n”,ti)
29 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
30 // l e t t2 be t h i c k n e s s and b2 be width at s e x t i o n X−

X
31 //b2=3∗ t2 //mm
32 M3=P*800 //N−mm
33 //Z=(1/6) ∗ t3 ∗b3 ˆ2=1.5∗ t3 ˆ2
34 // fb=M/Z
35 // t3 =[M/ ( 1 . 5 ∗ 7 0 ) ] ˆ ( 1 / 3 ) //mm
36 printf(” the t h i c k n e s s i s ,%f mm\n” ,[M3 /(1.5*70)
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]^(1/3))

37 printf(” t h i c k n e s s i s t3=30mm\n”)
38 t3=30 //mm
39 printf(” the width i s , %f mm\n” ,3*t3)
40 // l e t t4 and b4 be t h i c k n e s s and width o f l e v e r
41 M4=Wn*300 //N
42 //Z=(1/6) ∗ t2 ∗b4 ˆ2
43 //Z=6∗b4 ˆ2
44 // fb=M/Z
45 b4=(M4 /(5*70))^0.5 //mm’
46 printf(” the widht at l e v e r i s , %f mm\n”,b4)

Scilab code Exa 15.2 Machine design

1 // f i n d rxn at Q and R, t e n s i l e s t r e s s i n 12mm d ia o f
rod at Q, sh e a r s t r e s s . . . .

2 clc

3 // s o l u t i o n
4 // g i v en
5 t=15 //mm
6 Fp=900 //N
7 // l e t Rq and Rr be rxn at Q and R
8 // / t ka i n g monnt abt R
9 Rq =900*950/150 //N

10 Rr=Rq -900 //N
11 printf(” the rxn at Q and R ar e ,%f N\n , %f N\n”,Rq ,Rr

)

12 d1=12 //mm// d i a o f t i e rod
13 A=(%pi/4)*d1^2 //mmˆ2
14 ft=Rq/A//N/mmˆ2
15 printf(” the s t r e s s a c t i n g i s , %f N/mmˆ2\n”,ft)
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16 //dp=dq=dr =12//mm
17 dp=12 //mm
18 Ap=(%pi/4)*dp^2 //mmˆ2
19 Aq=Ap

20 Ar=Ap

21 tp=Fp/Ap

22 tq=Rq/(2*Aq)

23 tr=Rr/(2*Ar)

24 printf(” the sh ea r s t r e s s a c x t i n g at P ,Q,R a r e ,%f N/
mmˆ2\n , %f N/mmˆ2\n , %f N/mmˆ2\n”,tp ,tq,tr)

Scilab code Exa 15.9

Machine design

Scilab code Exa 15.111 // f i n d t h i c k n e s s o f v e s s e l , d i a o f
screw , x s e c o f beam at A, d i a o f p i n s at C and D,
d i a at E and f . . . G and H . . . . . x s e c at E and F

2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 4
6 p=0.2 //N/mmˆ2
7 d=600 //mm
8 ftc =17.5 //N/mmˆ2
9 fts =52.5 //N/mmˆ2

10 fcs =52.5 //N/mmˆ2
11 ts=42 //n/mmˆ2
12 // l e t t be t h i c k n e s s o f v e s s e l
13 // t=(p∗d ) /(2∗ f t c ) //mm
14 printf(” the t h i c k n e s s o f v e s s e l s i , %f mm\n” ,(p*d)

/(2* ftc))

15 printf(” the t h i c k n e s s can not be l e s s then 6mm,
t h e r f o r e we take 6 as t h i c k n e s s \n”)

16 t=6 //mm
17 // l e t dc be c o r e d i a
18 W=p*(%pi*d^2)/4 //N
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19 // l e t dc be c o r e d i a
20 //W=(%pi /4) ∗dc ˆ2∗ f t s =41.24∗ dc ˆ2
21 dc=(W/41.24) ^(0.5) //mm
22 printf(”we s h a l l use s tandard s i z e o f s c rew M48 with

c o r e d i a 4 1 . 5mm and ou t e r d i a 48mm\n”)
23 // l e t t1 be t h i c k n e s s and b1 be width
24 //b1=2∗ t1
25 Rc=W/2 //N
26 Rd=W/2 //N
27 l=750 //mm
28 M=W*l/4 //N−mm
29 //Z=(1/6) ∗ t1 ∗b1 ˆ2
30 //Z=0.66∗ t1 ˆ3
31 // f t s=M/Z
32 t1=(M/(52.5*0.66))^(1/3)

33 b1=2*t1 //mm
34 printf(” t h i c k n e s s and width o f beamA i s , %f mm\n , %f

mm\n”,t1 ,b1)
35 // l e t d1 be d i a o f p i at C and D
36 //Rc=2∗(%pi /4) ∗d1 ˆ2∗ t s
37 d1=sqrt(Rc/66) //mm
38 printf(” the d i a o f p in at C and D i s , %f mm\n”,d1)
39 printf(” s i n c e l oad at E and F IS SAME AS THAT OF C

AND D, t h e r e f r d i a o f p i n s at E and F i s 21 mm\n ”
)

40 // l e t d2 be d i a at G and H
41 Rg=W/2 //N
42 //Rg=(%pi /4) ∗d2 ˆ2∗ f t s
43 d2=(Rg/41) ^(0.5) //mm
44 printf(” the d i a at G and H i s , %f mm\n”,d2)
45 // l e t t2 be suppor t t h i c k n e s s and b2 be width o f

suppor t
46 x=375 -(300+t)

47 M2=Rc*x//N−mm
48 //b2=2t2
49 //Z=(1/6) ∗ t2 ∗b2 ˆ2=0.66 t2 ˆ3
50 // f t c=M/Z
51 t2=[M2 /(0.66*17.5) ]^(1/3) //mm
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52 b2=2*t2

53 printf(” the t h i c k n e s s and wdth o f suppor t at E and F
i s ,%fmm\n , %f mm\n”,t2 ,b2)

Machine design

1 // d e s i g n p i n s at L ,M,N
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 7
6 As=15 //mmˆ2
7 tu=400 //N/mmˆ2
8 ft=80 //N/mmˆ2
9 pb=20 //N/mmˆ2

10 Ps=As*tu //N
11 // l e t P1 be f o r c e i n l i n k LM
12 P1=(Ps *100) /(350) //N
13 // t ak i n g momnet abt N, we ge t P
14 P=(P1 *100) /(900) //N
15 N=P1+P//N
16 // l e t d be d i a and l be l e n g t h o f p i n s
17 // l =1.25d
18 //N=d∗ l ∗pb=25∗dˆ2
19 //d=s q r t (N/25) //mm
20 printf(” the d i a i s , %f mm\n”,sqrt(N/25))
21 printf(” the d i a i s , say 10 mm\n”)
22 d=10 //mm
23 l=1.25*d//mm
24 printf(” the l e n g t h o f p in i s , %f mm\n”,l)
25 ti=(N*4) /(2*d^2*%pi)//N/mmˆ2
26 printf(” the induced s t r e s s i s , %f mm\n”,ti)
27 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
28 printf(” the d i a o f h o l e i s , %f mm\n”,d+6)
29 printf(” the d i a o f bo s s i s , %f mm\n” ,2*16)
30 // d e s i g n f o r l i n k
31 // l e t d1 be d i a o f l i n k
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32 //N=(%pi /4) ∗d1 ˆ2∗ f t =62.84∗ d1 ˆ2
33 d1=sqrt(N/62.84) //mm
34 printf(” the d i a o f l i n k i s , %f mm\n”,d1)
35 // l e t t3 be t h i c k n e s s and B be width o f l e v e r
36 t3=12.5 //mm
37 M=N*100 //N−mm
38 //Z=(1/6) ∗ t ∗Bˆ2=2.1∗Bˆ2
39 // fb=M/Z=90762/Bˆ2
40 B=sqrt (90762/80) //mm
41 printf(” the width o f l e v e r i s , %f mm”,B)
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Chapter 40

Ch16

Scilab code Exa 15.3 Scilab code Exa 15.3 Machine design Machine de-
sign

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 5
6 Wl=3000 //N
7 Wn=5000 //N
8 t=40 //N/mmˆ2
9 pb=17.5 //N/mmˆ2

10 fb=70 //N/mmˆ2
11 // l e t P be e f f o r t a pp l i e d at Q
12 P=[(5000*300) +(3000*300) ]/800 //N
13 Wm=Wn-Wl //N
14 Rm=sqrt(P^2 +Wm^2 )//N
15 // l e t P1 be f o r c e a c i t n g i n wors t c ond i t i o n , i . e when

one s i d e o f pump odesn ’ t work
16 P1 =5000*300/800 //N
17 Rm1=sqrt(P^2 + Wn^2) //N
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18 // l e t d be d i a and l be l e n g t h at M and N
19 // l =1.25∗d
20 //Rm1=d∗ l ∗pb=21.87∗dˆ2
21 //d=s q r t (Rm1/2 1 . 8 7 ) //mm
22 printf(” the d i a o f p in i s , %f mm\n”,sqrt(Rm1 /21.87))
23 printf(” the d i a o f p in i s , say 16mm\n”)
24 d=16 //mm
25 l=1.25*d//mm
26 printf(” th l e n g t h i s , %f mm\n”,l)
27 ti=(Rm1*4) /(2*d^2* %pi)//N/mmˆ2
28 printf(” the induced s t r e s s i s , %f mm\n”,ti)
29 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
30 // l e t t2 be t h i c k n e s s and b2 be width at s e x t i o n X−

X
31 //b2=3∗ t2 //mm
32 M3=P*800 //N−mm
33 //Z=(1/6) ∗ t3 ∗b3 ˆ2=1.5∗ t3 ˆ2
34 // fb=M/Z
35 // t3 =[M/ ( 1 . 5 ∗ 7 0 ) ] ˆ ( 1 / 3 ) //mm
36 printf(” the t h i c k n e s s i s ,%f mm\n” ,[M3 /(1.5*70)

]^(1/3))

37 printf(” t h i c k n e s s i s t3=30mm\n”)
38 t3=30 //mm
39 printf(” the width i s , %f mm\n” ,3*t3)
40 // l e t t4 and b4 be t h i c k n e s s and width o f l e v e r
41 M4=Wn*300 //N
42 //Z=(1/6) ∗ t2 ∗b4 ˆ2
43 //Z=6∗b4 ˆ2
44 // fb=M/Z
45 b4=(M4 /(5*70))^0.5 //mm’
46 printf(” the widht at l e v e r i s , %f mm\n”,b4)

1 // f i n d d i a o f s ha f t , d i a o f key , dimenson o f r e c t arm
2 clc

3 // s o l u t i o n
4 // g i v en

515



5 L=1000 //mm
6 P=800 //N
7 ft=73 //N/mmˆ2
8 t=70 //N/mmˆ2
9 // r e f f i g 1 5 . 9

10 // l e t d be d i a o f s h a f t
11 T=P*L//N−mm
12 //T=(%pi /6) ∗ t ∗dˆ3=58.2∗1000∗dˆ3
13 //d=[T/ ( 1 3 . 7 5 ) ] ˆ ( 1 / 3 )
14 printf(” the d i a o f s h f a t i s , %f mm\n” ,[T/(13.75)

]^(1/3))

15 printf(” the d i a o f s h a f t i s say 40mm\n”)
16 d=40 //mm
17 // f o r bo s s
18 d2=1.6*d//mm
19 t2=0.3*d

20 l2 =1.25*d

21 // u s i n g t ab l e , c o r r s p ond i n g to d=40mm, we ge t
22 w=12 //mm
23 t1=8 //mm
24 // l e t l 1 be l e n g t h o f key
25 //T=l 1 ∗w∗ t ∗d/2=16800∗ l 1
26 l1=T/16800 //mm
27 printf(” the width , t h i c k n e s s and l e n g t h o f key are ,

%f mm\n , %f mm\n , %f mm\n”,w,t1,l1)
28 // l e t t2 be t h i c k n e s s and B be width o f arm
29 //B=3∗ t2
30 M=800*(1000 -60) //N−mm
31 //Z=(1/6) ∗ t ∗Bˆ2=1.5∗ t ˆ3
32 // f t=M/Z
33 t2=(M/(1.5*73))^(1/3) //mm
34 B=3*t2 //mm
35 printf(” the t h i c k n e s s , width o f arm are , %f mm\n , %f

mm\n”,t2 ,B)
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Scilab code Exa 16.1 Machine design

1 // c a l c u l a t e c r i p p i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 2
6 l=4000 //mm
7 E=200*10^3 //N/mmˆ3
8 a1 =150*20 // a r ea o f f l a n g e
9 y1=20/2

10 a2=(120 -20) *20 // a r ea o f wewb
11 y2 =20+(100/2) //mm
12 yb=(a1*y1 + a2*y2)/(a1+a2)//mm//CG
13 Ixx =[(150*20^3/12) +(3000*(34 -10) ^2) +(20*(100) ^3/12)

+2000*(70 -34) ^2] //mmˆ4
14 Iyy =((20*(150) ^3/12)) +(100*20^3/12) //mmˆ4
15 // / s i n v e Iyy i s l e s s then Ixx , t h e r f o r e I−Iyy
16 I=Iyy //mmˆ4
17 L=l//mm
18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)

Scilab code Exa 15.4 Scilab code Exa 15.4 Machine design

1 // d e s i g n p i n s at L ,M,N
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 7
6 As=15 //mmˆ2
7 tu=400 //N/mmˆ2
8 ft=80 //N/mmˆ2
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9 pb=20 //N/mmˆ2
10 Ps=As*tu //N
11 // l e t P1 be f o r c e i n l i n k LM
12 P1=(Ps *100) /(350) //N
13 // t ak i n g momnet abt N, we ge t P
14 P=(P1 *100) /(900) //N
15 N=P1+P//N
16 // l e t d be d i a and l be l e n g t h o f p i n s
17 // l =1.25d
18 //N=d∗ l ∗pb=25∗dˆ2
19 //d=s q r t (N/25) //mm
20 printf(” the d i a i s , %f mm\n”,sqrt(N/25))
21 printf(” the d i a i s , say 10 mm\n”)
22 d=10 //mm
23 l=1.25*d//mm
24 printf(” the l e n g t h o f p in i s , %f mm\n”,l)
25 ti=(N*4) /(2*d^2*%pi)//N/mmˆ2
26 printf(” the induced s t r e s s i s , %f mm\n”,ti)
27 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
28 printf(” the d i a o f h o l e i s , %f mm\n”,d+6)
29 printf(” the d i a o f bo s s i s , %f mm\n” ,2*16)
30 // d e s i g n f o r l i n k
31 // l e t d1 be d i a o f l i n k
32 //N=(%pi /4) ∗d1 ˆ2∗ f t =62.84∗ d1 ˆ2
33 d1=sqrt(N/62.84) //mm
34 printf(” the d i a o f l i n k i s , %f mm\n”,d1)
35 // l e t t3 be t h i c k n e s s and B be width o f l e v e r
36 t3=12.5 //mm
37 M=N*100 //N−mm
38 //Z=(1/6) ∗ t ∗Bˆ2=2.1∗Bˆ2
39 // fb=M/Z=90762/Bˆ2
40 B=sqrt (90762/80) //mm
41 printf(” the width o f l e v e r i s , %f mm”,B)

Machine design

1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l

518



2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)
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Chapter 41

Ch16

Scilab code Exa 16.2 Machine design

1 // f i n d eu l e r ’ s c r i p p l i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 3
6 D=400 //mm
7 B=200 //mm
8 t=10 //mm
9 b=200 -10 //mm

10 d=400 -20

11 l=6000 //mm
12 E=200*1000 //N/mmˆ2
13 Ixx=B*D^3/12-b*d^3/12 //mmˆ4
14 Iyy =2*[t*B^3/12]+(d*t^3/12) //mmˆ4
15 // s i n c e Iyy <Ixx , t h e r e f o r e i t w i l l t r y to b u ck l e

about Y a x i s
16 L=l/2

17 I=Iyy

18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)
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Scilab code Exa 15.5 Machine design

Scilab code Exa 16.1
1 // f i n d d i a o hnalde , xsec , d i a o f j o u r n a l

2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 L=400 //mm
7 x=100 //mm
8 P=400 //N
9 ft=50 //N/mmˆ2

10 t=40 //N/mm62
11 // l e t d eb d i a
12 M=(1 -1/3)*P*l//N−mm
13 //Z=(%pi /32) ∗dˆ3=0.0982∗dˆ3
14 //M=fb ∗Z=4.91∗dˆ3
15 d=(M/4.91) ^(1/3) //N−mm
16 printf(” the d i a o f hand le i s , %f mm\n”,d)
17 // l e t t1 be t h i c n e s and B eb width o f l v e v e r arm
18 M1 =1.25*P*L//N−mm
19 //B=2t
20 //Z1=(1/6) ∗ t ∗Bˆ2=0.6677∗ t ˆ3
21 // f t=M/Z
22 // t1=(M1/ ( 0 . 6 6 7 ∗ 5 0 ) ) ˆ ( 1/3 ) //mm
23 printf(” the t h c i k n e s s i s , %f mm\n” ,(M1 /(0.667*50))

^(1/3))

24 // l e t D be d i a o f j o u r n a l
25 printf(” the t h i c k n e s s o f l e v e r arm i s say 20 mm\n”)
26 t1=20 //mm
27 B=2*t1 //mm
28 printf(” the width o f l e v e r arm i s , %f mm\n”,B)
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29 Te=P*(sqrt ((2*(l/3) + x)^2 + L^2 ))//N−mm
30 //Te=(%pi /16) ∗ t ∗Dˆ3=7.86∗Dˆ3
31 D=(Te /7.86) ^(1/3) //mm
32 printf(” the d i a met o f j o u r n a l i s , %f mm\n”,D)

Machine design

1 // c a l c u l a t e c r i p p i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 2
6 l=4000 //mm
7 E=200*10^3 //N/mmˆ3
8 a1 =150*20 // a r ea o f f l a n g e
9 y1=20/2

10 a2=(120 -20) *20 // a r ea o f wewb
11 y2 =20+(100/2) //mm
12 yb=(a1*y1 + a2*y2)/(a1+a2)//mm//CG
13 Ixx =[(150*20^3/12) +(3000*(34 -10) ^2) +(20*(100) ^3/12)

+2000*(70 -34) ^2] //mmˆ4
14 Iyy =((20*(150) ^3/12)) +(100*20^3/12) //mmˆ4
15 // / s i n v e Iyy i s l e s s then Ixx , t h e r f o r e I−Iyy
16 I=Iyy //mmˆ4
17 L=l//mm
18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)

Scilab code Exa 16.3 Machine design

1 // c a l d i a o f p i s t o n
2 clc

3 // s o l t u i o n
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4 // g i v en
5 D=1500 //mm
6 p=0.2 //N/mmˆ2
7 E=200*1000 //N/mmˆ2
8 l=3000 //mm
9 W=(%pi/4)*D^2*p//N

10 Fs=8

11 Wcr=W*Fs //N
12 L=l/2

13 // l e t d be d i a and I be moment o f i n e r t i a
14 I=(%pi /64)*d^4

15 // acc to eu l e r ’ s f o rmu la
16 //Wcr=%pi ˆ2∗E∗ I /Lˆ2//N
17 //Wcr=0.043∗dˆ4
18 d=(Wcr /0.043) ^(1/4) //mm
19 // acc to rank ine ’ s f o rmu la
20 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
21 fc=320 //N/mmˆ2
22 a=1/7500

23 //k=s q r t ( I /A)=d/4
24 //Wcr=(251 .4∗ d1 ˆ2) /( d1 ˆ2 +4800)
25 // on s o l v i n g d2=14885
26 d1=sqrt (14885) //mm
27 // t ak i n g l a r g e r o f two v a l u e s
28 printf(” the d i a od p i s t o n i s , %f\n”,d1)

Scilab code Exa 16.2 Machine design

Scilab code Exa 15.61 // f i n d eu l e r ’ s c r i p p l i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 3
6 D=400 //mm
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7 B=200 //mm
8 t=10 //mm
9 b=200 -10 //mm

10 d=400 -20

11 l=6000 //mm
12 E=200*1000 //N/mmˆ2
13 Ixx=B*D^3/12-b*d^3/12 //mmˆ4
14 Iyy =2*[t*B^3/12]+(d*t^3/12) //mmˆ4
15 // s i n c e Iyy <Ixx , t h e r e f o r e i t w i l l t r y to b u ck l e

about Y a x i s
16 L=l/2

17 I=Iyy

18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)

Machine design

1 // d e s i n g r i g h t ang l ed b e l l c rank l e v e r
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 1 4
6 FB=500 //mm
7 W=4500 //N
8 FA=150 //mm
9 ft=75 //N/mmˆ2

10 t=60 //N/mmˆ2
11 pb=10 //N/mmˆ2
12 P=(W*500) /150 //N
13 Rf=sqrt(P^2 + W^2) //N
14 // d e s i n g o f u f l c rum pin
15 // l e t d be d i a and l be t h i c k n e s s o f fu l c rum
16 // l =1.25d
17 //P=d∗ l ∗pb=12.5∗dˆ2
18 //d=s q r t (P/ 1 2 . 5 ) //mm
19 printf(” the d iamete r i s , %f mm\n”,sqrt(P/12.5))
20 printf(” the d i a i s say , d=36mm\n”)
21 d=36 //mm
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22 l=1.25*d//mm
23 printf(” the l e n g t h o f fu l c rum pin i s , %f \n”,l)
24 d1=d+ 2*3

25 printf(” the d i a o f h o l e i n l e v e r r i s , %f mm\n”,d1)
26 printf(” the d i a o f bo s s at fu l c rum i s , %f mm\n” ,2*d)
27 printf(” the bending moment at fu l c rum i s , %f N−mm\n”,

W*FB)

28 // d e s i g n o f p in at A
29 // s i n c e f o r c e a c t i n g at A i s not very much d i f f e r e n t

from rxn at fu l c rum , t h e r f o r e same dimenion o f
p in and bos s may be used as f o r fu l c rum pin

30 da=36 //mm
31 la=45 //mm
32 dba =72 //mm
33 printf(” diameter , l e n g t h and d i a o f bo s s at A i s ,%f

mm\n , %f mm\n , %f mm\n”,da ,la,dba)
34 // d e s i g o f p in at B
35 // l e t db and lb be d i a and l e n g t h
36 //W=db∗ l b ∗pb
37 // l b =1.25db
38 //w=12.5 ∗dbˆ2
39 db=sqrt(W/12.5)

40 lb =1.25* db

41 printf(” the d i a and l e n g t h at B i s , %f mm\n , %f mm\n”,
db ,lb)

42 printf(” the i n n e r d i a i s , %f mm\n”,db+6)
43 printf(” the ou t e r d i a i s , %f mm\n” ,2*db)
44 // d e s i g o f l e v e r
45 // l e t t l and b l be t h i o k n e s and d i a at l e v e r
46 // b l=3 t l
47 Ml =4500*(500 -50) //N−mm
48 //Z=(1/6) ∗ t ∗bˆ2=1.5∗ t ˆ3
49 // f t=Ml/Z
50 tl=(Ml /(1.5*75))^(1/3) //mm
51 printf(” the t h c i k n e s s and width o f l e v e r i s , %f mm\n ,

%f mm\n ”,tl ,3*tl)
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Scilab code Exa 16.4 Scilab code Exa 16.4 Machine design Machine
design

Scilab code Exa 15.71 // c a l d i a o f p i s t o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=1500 //mm
6 p=0.2 //N/mmˆ2
7 E=200*1000 //N/mmˆ2
8 l=3000 //mm
9 W=(%pi/4)*D^2*p//N

10 Fs=8

11 Wcr=W*Fs //N
12 L=l/2

13 // l e t d be d i a and I be moment o f i n e r t i a
14 I=(%pi /64)*d^4

15 // acc to eu l e r ’ s f o rmu la
16 //Wcr=%pi ˆ2∗E∗ I /Lˆ2//N
17 //Wcr=0.043∗dˆ4
18 d=(Wcr /0.043) ^(1/4) //mm
19 // acc to rank ine ’ s f o rmu la
20 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
21 fc=320 //N/mmˆ2
22 a=1/7500

23 //k=s q r t ( I /A)=d/4
24 //Wcr=(251 .4∗ d1 ˆ2) /( d1 ˆ2 +4800)
25 // on s o l v i n g d2=14885
26 d1=sqrt (14885) //mm
27 // t ak i n g l a r g e r o f two v a l u e s
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28 printf(” the d i a od p i s t o n i s , %f\n”,d1)

1 // f i n d s i z e o f push rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 W=1400 //N
7 //D=1.25∗d
8 E=210*1000 //N/mmˆ2
9 m=2.5

10 // l e t d be i n n e r d i a nd D be ou t e r d i a
11 // I=(%pi /64) ∗ [Dˆ4−d ˆ4 ]=0 .07∗ dˆ4//mmˆ4
12 Wcr=m*W

13 //Wcr=%pi ˆ2∗E∗ I /Lˆ2=1.6∗dˆ4//N
14 d=(Wcr /1.6) ^(1/4) //mm
15 D=1.25*d//mm
16 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

d,D)

Machine design

1 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n b e l l c rank l e v e r
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
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17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1

43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
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54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)
78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)

Scilab code Exa 16.4 Machine design

1 // f i n d s i z e o f push rod
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2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 W=1400 //N
7 //D=1.25∗d
8 E=210*1000 //N/mmˆ2
9 m=2.5

10 // l e t d be i n n e r d i a nd D be ou t e r d i a
11 // I=(%pi /64) ∗ [Dˆ4−d ˆ4 ]=0 .07∗ dˆ4//mmˆ4
12 Wcr=m*W

13 //Wcr=%pi ˆ2∗E∗ I /Lˆ2=1.6∗dˆ4//N
14 d=(Wcr /1.6) ^(1/4) //mm
15 D=1.25*d//mm
16 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

d,D)

Scilab code Exa 16.5

Machine design

1 // dee t rm ine r a t i o o f s i d e s o f r e c t g u l a r t x s e c t i o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 6 . 8
6 // l e t b be width and h be depth
7 // Ixx=b∗hˆ3/12
8 // Iyy=h∗bˆ3/12
9 //WcrX=%pi ˆ2∗E∗ Ixx / l ˆ2//N

10 //Wcry=%pi ˆ2∗E∗ I / ( l /2) ˆ2//N
11 //Wcrx=Wcry
12 //we ge t h/b =2
13 printf(” the r a t i o n o f s i d e s a r e h/b=2”)

Scilab code Exa 15.8 Machine design
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1 // f i n d s t i f f n e s s o f sp r i ng , d e s i g n b e l l c rank l e v e r
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f e r f i g 1 5 . 1 7
6 x=190 //mm
7 y=140 //mm
8 m=2.7 // kg
9 r2=170 //mm=0.17//m

10 N2=300 //rpm
11 h=12 //mm
12 ft=80 //N/nnˆ2
13 pb=8 //N/mmˆ2
14 w2=(2* %pi*N2)/60 // rad / s
15 w1=w2 +(0.6/100)*w2 // rad / s
16 r1=r2+(h*x/y)//mm
17 Fc1=m*w1^2*r1/1000

18 Fc2=m*w2^2*r2/1000

19 // s1 i s s p r i n g f o r c e at max speed w1
20 // s2 i s s p r i n g f o r c e at max speed w2
21 // r e f 1 5 . 1 8
22 S1=2*Fc1*x/y// 2∗m∗w1ˆ2∗ r1 ∗x/y
23 printf(” the f o r e on speed w1 i s , %f N\n”,S1)
24 S2=2*Fc2*x/y//N
25 printf(” the f o r c e a c t i n g at speed w2 i s , %f N\n”,S2)
26 //S1−S2=h∗ s1
27 s1=(S1-S2)/h//N/mm
28 printf(” the s t i f f n e s s i s ,%f N/mm\n”,s1)
29 // d e s i g n b e l l c rank l e v e r
30 //max l oad at A i s
31 W=S1/2 //N
32 // t ak i n g mont abt F
33 P=W*y/x//N
34 Rf=sqrt(W^2 + P^2) //N
35 // l e t d1 and l 1 be d i a and l e n g t h o f fu l c rum pin
36 // l =1.25∗d
37 //Rf=d∗ l ∗pb=10∗dˆ2
38 //d=s q r t ( Rf /10) //mm
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39 printf(” the d i a i s , %f mm\n”,sqrt(Rf/10))
40 printf(” the d i a i s say d=10mm\n”)
41 d1=10 //mm
42 l=1.25* d1

43 printf(” the i n n e r d i a o f b o l t s i s , %f mm\n”,d1+6)
44 printf(” the ou t e r d i a o f b o l t s i s , %f mm\n” ,2*d1)
45 // d e s i g n f o r l e v e r
46 M=682*(140 -40) //N−mm
47 // l e t t2 and B be t h i c k n e s s and depth
48 //B=3t
49 //Z=(1/6) ∗ t ∗Bˆ2=1.5 t2 ˆ3
50 // f t=M/Z
51 // t2=(M/ ( 1 . 5 ∗ f t ) ) ˆ ( 1/3 ) //mm
52 printf(” the t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(1.5*

ft))^(1/3))

53 printf(” the t h i c k n e s s o f l e v e r i s , say 10 mm\n”)
54 t2=10 //mm
55 B=3*t2 //mm
56 printf(” the depth o f l e v r i s , %f mm\n”,B)
57 // d e s i g n f o r b a l l
58 // l e t r be th rad o f b a l l
59 rho =7200 // kg/mˆ3
60 //m=vo l ∗ rho
61 // 2 . 7=(4/3 ) ∗%pi∗ r ˆ3∗ rho
62 r=(2.7/30163) ^(1/3) *1000 //mm
63 printf(” the rad o f a b a l l i s , %f mm\n”,r)
64 M1=P*r//N−mm
65 // l e t dc be c o r e d i a
66 //Z=(%pi /32) ∗dc ˆ3=0.0982∗ dc ˆ3
67 // dc=(M1/ ( 8 0 ∗ 0 . 0 9 8 2 ) ) ˆ ( 1/3 )
68 printf(” the c o r e d i a i s , %f mm\n” ,(M1 /(80*0.0982))

^(1/3))

69 printf(” the nominal d i a c o r r e s p ond i n g to dc i s 16 mm
\n”)

70 // d e s i g n o f r o l l e r end A
71 // l e t d3 be d i a and l 3 be l e n g t h o f p in at A
72 W=S1/2 //N
73 // l 3 =1.25∗ d3
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74 //W=d3∗ l 3 ∗pb=10∗d3 ˆ2
75 //d3=(W/10) ˆ0 . 5 //MM
76 printf(” the d i a i s , %f mm\n” ,(W/10) ^0.5)
77 printf(” the d i a i s , say 10 mm\n”)
78 d3=10 //mm
79 l3 =1.25* d3 //mm
80 printf(” the l e n g t h o f p in i s , %f mm\n”,l3)

Scilab code Exa 16.5 Machine design

Scilab code Exa 16.6
1 // dee t rm ine r a t i o o f s i d e s o f r e c t g u l a r t x s e c t i o n

2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 6 . 8
6 // l e t b be width and h be depth
7 // Ixx=b∗hˆ3/12
8 // Iyy=h∗bˆ3/12
9 //WcrX=%pi ˆ2∗E∗ Ixx / l ˆ2//N

10 //Wcry=%pi ˆ2∗E∗ I / ( l /2) ˆ2//N
11 //Wcrx=Wcry
12 //we ge t h/b =2
13 printf(” the r a t i o n o f s i d e s a r e h/b=2”)

Machine design

1 // de t e rmine d imens i on s o f I s e c t i o n o f c onn e c t i n g
rod

2 clc

3 // s o l t u i o n
4 // g i v en
5 D=101 //mm
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6 mr=2 // kg
7 l=325 //mm
8 sl=.15 //m
9 Nmin =1500 //rpm

10 Nmax =2500 //rpm
11 r1=4 //comp r a t i o
12 p=2.5 //N/mmˆ2
13 r=sl/2 // r a d i u s o f c rank
14 n=l/r

15 Fl=(%pi/4)*D^2*p//N
16 wmax =(2* %pi*Nmax)/60 // rad / s
17 Fi=mr*(wmax)^2*r*[1+1/n]//N
18 Fc=Fl //N
19 // r e f f i g 1 6 . 1 1
20 // Ixx / Iyy =3.2
21 // kxx ˆ2/ kyy ˆ2=3.2
22 Wcr=Fc*6 //N
23 //A=2∗(4∗ t ∗ t )+ t ∗3∗ t=11 t ˆ2
24 // Ixx =[4 t ∗5 t ˆ3/12−3 t ∗3 t ˆ3/12]=419∗ t ˆ4/12
25 // kxx=s q r t ( Ixx /A) =1.78∗ t
26 L=l//mm
27 fc=320 //N/mmˆ2
28 a=1/7500

29 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
30 // on s o l v i n g we eg t
31 // t ˆ2=44.55
32 t=sqrt (44.55) //mm
33 printf(” the h e i g t h and width i s , %f mm\n , %f mm\n” ,5*t

,4*t)

34 printf(” the t h i c k n e s s o f l n a g e i s , %f mm\n”,t)
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Scilab code Exa 16.6 Scilab code Exa 16.6 Machine design

1 // f i n d t h i c k n e s s o f v e s s e l , d i a o f screw , x s e c o f beam
at A, d i a o f p i n s at C and D, d i a at E and f . . . G

and H . . . . . x s e c at E and F
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 4
6 p=0.2 //N/mmˆ2
7 d=600 //mm
8 ftc =17.5 //N/mmˆ2
9 fts =52.5 //N/mmˆ2

10 fcs =52.5 //N/mmˆ2
11 ts=42 //n/mmˆ2
12 // l e t t be t h i c k n e s s o f v e s s e l
13 // t=(p∗d ) /(2∗ f t c ) //mm
14 printf(” the t h i c k n e s s o f v e s s e l s i , %f mm\n” ,(p*d)

/(2* ftc))

15 printf(” the t h i c k n e s s can not be l e s s then 6mm,
t h e r f o r e we take 6 as t h i c k n e s s \n”)

535



16 t=6 //mm
17 // l e t dc be c o r e d i a
18 W=p*(%pi*d^2)/4 //N
19 // l e t dc be c o r e d i a
20 //W=(%pi /4) ∗dc ˆ2∗ f t s =41.24∗ dc ˆ2
21 dc=(W/41.24) ^(0.5) //mm
22 printf(”we s h a l l use s tandard s i z e o f s c rew M48 with

c o r e d i a 4 1 . 5mm and ou t e r d i a 48mm\n”)
23 // l e t t1 be t h i c k n e s s and b1 be width
24 //b1=2∗ t1
25 Rc=W/2 //N
26 Rd=W/2 //N
27 l=750 //mm
28 M=W*l/4 //N−mm
29 //Z=(1/6) ∗ t1 ∗b1 ˆ2
30 //Z=0.66∗ t1 ˆ3
31 // f t s=M/Z
32 t1=(M/(52.5*0.66))^(1/3)

33 b1=2*t1 //mm
34 printf(” t h i c k n e s s and width o f beamA i s , %f mm\n , %f

mm\n”,t1 ,b1)
35 // l e t d1 be d i a o f p i at C and D
36 //Rc=2∗(%pi /4) ∗d1 ˆ2∗ t s
37 d1=sqrt(Rc/66) //mm
38 printf(” the d i a o f p in at C and D i s , %f mm\n”,d1)
39 printf(” s i n c e l oad at E and F IS SAME AS THAT OF C

AND D, t h e r e f r d i a o f p i n s at E and F i s 21 mm\n ”
)

40 // l e t d2 be d i a at G and H
41 Rg=W/2 //N
42 //Rg=(%pi /4) ∗d2 ˆ2∗ f t s
43 d2=(Rg/41) ^(0.5) //mm
44 printf(” the d i a at G and H i s , %f mm\n”,d2)
45 // l e t t2 be suppor t t h i c k n e s s and b2 be width o f

suppor t
46 x=375 -(300+t)

47 M2=Rc*x//N−mm
48 //b2=2t2
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49 //Z=(1/6) ∗ t2 ∗b2 ˆ2=0.66 t2 ˆ3
50 // f t c=M/Z
51 t2=[M2 /(0.66*17.5) ]^(1/3) //mm
52 b2=2*t2

53 printf(” the t h i c k n e s s and wdth o f suppor t at E and F
i s ,%fmm\n , %f mm\n”,t2 ,b2)

Machine design

1 // de t e rmine d imens i on s o f I s e c t i o n o f c onn e c t i n g
rod

2 clc

3 // s o l t u i o n
4 // g i v en
5 D=101 //mm
6 mr=2 // kg
7 l=325 //mm
8 sl=.15 //m
9 Nmin =1500 //rpm

10 Nmax =2500 //rpm
11 r1=4 //comp r a t i o
12 p=2.5 //N/mmˆ2
13 r=sl/2 // r a d i u s o f c rank
14 n=l/r

15 Fl=(%pi/4)*D^2*p//N
16 wmax =(2* %pi*Nmax)/60 // rad / s
17 Fi=mr*(wmax)^2*r*[1+1/n]//N
18 Fc=Fl //N
19 // r e f f i g 1 6 . 1 1
20 // Ixx / Iyy =3.2
21 // kxx ˆ2/ kyy ˆ2=3.2
22 Wcr=Fc*6 //N
23 //A=2∗(4∗ t ∗ t )+ t ∗3∗ t=11 t ˆ2
24 // Ixx =[4 t ∗5 t ˆ3/12−3 t ∗3 t ˆ3/12]=419∗ t ˆ4/12
25 // kxx=s q r t ( Ixx /A) =1.78∗ t
26 L=l//mm
27 fc=320 //N/mmˆ2
28 a=1/7500
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29 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
30 // on s o l v i n g we eg t
31 // t ˆ2=44.55
32 t=sqrt (44.55) //mm
33 printf(” the h e i g t h and width i s , %f mm\n , %f mm\n” ,5*t

,4*t)

34 printf(” the t h i c k n e s s o f l n a g e i s , %f mm\n”,t)

Scilab code Exa 17.1 Machine design

1 // de t e rmine d i a o f the whee l
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 p=12.5 //mm
7 W=10000 //N
8 D=60 //mm
9 R=30 //mm

10 u=0.15 // tan ( q )=u
11 u1=0.18

12 P1=100 //N
13 // tan ( a )=p/( %pi/d )=b=0.08
14 b=0.08

15 //P=W∗ tan ( u+a )
16 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
17 P=W*[(b+u)/(1-(b*u))]//N
18 T=(P*d/2)+(u1*W*R)//N−mm
19 // l e t D1 be d i a o f whee l
20 P1=100

21 //T=2∗P1∗D1/2=100∗D1
22 D1=T/100 //mm
23
24 printf(” the d i a o f whee l i s , %f mm\n”,D1)
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Scilab code Exa 15.10 Scilab code Exa 15.10 Machine design Machine
design

Scilab code Exa 17.21 // de t e rmine d i a o f the whee l
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 p=12.5 //mm
7 W=10000 //N
8 D=60 //mm
9 R=30 //mm

10 u=0.15 // tan ( q )=u
11 u1=0.18

12 P1=100 //N
13 // tan ( a )=p/( %pi/d )=b=0.08
14 b=0.08

15 //P=W∗ tan ( u+a )
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16 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
17 P=W*[(b+u)/(1-(b*u))]//N
18 T=(P*d/2)+(u1*W*R)//N−mm
19 // l e t D1 be d i a o f whee l
20 P1=100

21 //T=2∗P1∗D1/2=100∗D1
22 D1=T/100 //mm
23
24 printf(” the d i a o f whee l i s , %f mm\n”,D1)

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 5 . 2 5
6 Wl=3000 //N
7 Wn=5000 //N
8 t=40 //N/mmˆ2
9 pb=17.5 //N/mmˆ2

10 fb=70 //N/mmˆ2
11 // l e t P be e f f o r t a pp l i e d at Q
12 P=[(5000*300) +(3000*300) ]/800 //N
13 Wm=Wn-Wl //N
14 Rm=sqrt(P^2 +Wm^2 )//N
15 // l e t P1 be f o r c e a c i t n g i n wors t c ond i t i o n , i . e when

one s i d e o f pump odesn ’ t work
16 P1 =5000*300/800 //N
17 Rm1=sqrt(P^2 + Wn^2) //N
18 // l e t d be d i a and l be l e n g t h at M and N
19 // l =1.25∗d
20 //Rm1=d∗ l ∗pb=21.87∗dˆ2
21 //d=s q r t (Rm1/2 1 . 8 7 ) //mm
22 printf(” the d i a o f p in i s , %f mm\n”,sqrt(Rm1 /21.87))
23 printf(” the d i a o f p in i s , say 16mm\n”)
24 d=16 //mm
25 l=1.25*d//mm
26 printf(” th l e n g t h i s , %f mm\n”,l)
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27 ti=(Rm1*4) /(2*d^2* %pi)//N/mmˆ2
28 printf(” the induced s t r e s s i s , %f mm\n”,ti)
29 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
30 // l e t t2 be t h i c k n e s s and b2 be width at s e x t i o n X−

X
31 //b2=3∗ t2 //mm
32 M3=P*800 //N−mm
33 //Z=(1/6) ∗ t3 ∗b3 ˆ2=1.5∗ t3 ˆ2
34 // fb=M/Z
35 // t3 =[M/ ( 1 . 5 ∗ 7 0 ) ] ˆ ( 1 / 3 ) //mm
36 printf(” the t h i c k n e s s i s ,%f mm\n” ,[M3 /(1.5*70)

]^(1/3))

37 printf(” t h i c k n e s s i s t3=30mm\n”)
38 t3=30 //mm
39 printf(” the width i s , %f mm\n” ,3*t3)
40 // l e t t4 and b4 be t h i c k n e s s and width o f l e v e r
41 M4=Wn*300 //N
42 //Z=(1/6) ∗ t2 ∗b4 ˆ2
43 //Z=6∗b4 ˆ2
44 // fb=M/Z
45 b4=(M4 /(5*70))^0.5 //mm’
46 printf(” the widht at l e v e r i s , %f mm\n”,b4)

Machine design

1 // e s t ima t e Power
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=75000 //N
6 v=300 //mm/min
7 p=6 //mm
8 do=40 //mm
9 u=0.1 //=tan ( q )

10 d=do -(p/2) //mm
11 // tan ( a )=p/( %pi/d )=b=0.0516
12 b=0.0516
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13 //P=W∗ tan ( u+a )
14 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
15 P=W*[(b+u)/(1-(b*u))]//N
16 T=(P*d/2) /1000 //N−m
17 N=v/p//rpm
18 w=2*%pi*N/60 // rad / s e c
19 P=T*w//W
20 printf(” the power t r an sm i t t e d i s , %f W”,P)

Scilab code Exa 17.3 Scilab code Exa 17.3 Machine design Machine de-
sign

1 // e s t ima t e Power
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=75000 //N
6 v=300 //mm/min
7 p=6 //mm
8 do=40 //mm
9 u=0.1 //=tan ( q )

10 d=do -(p/2) //mm
11 // tan ( a )=p/( %pi/d )=b=0.0516
12 b=0.0516

13 //P=W∗ tan ( u+a )
14 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
15 P=W*[(b+u)/(1-(b*u))]//N
16 T=(P*d/2) /1000 //N−m
17 N=v/p//rpm
18 w=2*%pi*N/60 // rad / s e c
19 P=T*w//W
20 printf(” the power t r an sm i t t e d i s , %f W”,P)
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1 // de t e rmine power and e f f i
2 clc

3 // s o l u i t o n
4 // g i v en
5 do=55 //mm
6 p=10 //mm
7 W=400 //N
8 D2=60 //mm
9 D1=90 //mm

10 R1=45 //mm
11 R2=30 //mm
12 u=0.15

13 u1=0.15 //=// tan ( q )
14 v=6 //m/min
15 d=do -(p/2) //mm
16 // tan ( a )=p/( %pi/d )=b=0.0637
17 b=0.0637

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
23 N=v/0.01 //rpm
24 w=2*%pi*N/60 // rad / s e c
25 P=T*w//W
26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
27 // e f f=To/T
28 eff=(W*b*(d/2))/(1000*T)

29 printf(” the e f f i c u e n c y i s , %f”,eff)

Scilab code Exa 15.11 Machine design

1 // d e s i g n p i n s at L ,M,N
2 clc

3 // s o l u t i o n
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4 // g i v en
5 // r e f f i g 1 5 . 2 7
6 As=15 //mmˆ2
7 tu=400 //N/mmˆ2
8 ft=80 //N/mmˆ2
9 pb=20 //N/mmˆ2

10 Ps=As*tu //N
11 // l e t P1 be f o r c e i n l i n k LM
12 P1=(Ps *100) /(350) //N
13 // t ak i n g momnet abt N, we ge t P
14 P=(P1 *100) /(900) //N
15 N=P1+P//N
16 // l e t d be d i a and l be l e n g t h o f p i n s
17 // l =1.25d
18 //N=d∗ l ∗pb=25∗dˆ2
19 //d=s q r t (N/25) //mm
20 printf(” the d i a i s , %f mm\n”,sqrt(N/25))
21 printf(” the d i a i s , say 10 mm\n”)
22 d=10 //mm
23 l=1.25*d//mm
24 printf(” the l e n g t h o f p in i s , %f mm\n”,l)
25 ti=(N*4) /(2*d^2*%pi)//N/mmˆ2
26 printf(” the induced s t r e s s i s , %f mm\n”,ti)
27 printf(” s i n c induced s t r e s s i s w i t h i s a f e l im i t s ,

then d e s i g n i s s a f e \n”)
28 printf(” the d i a o f h o l e i s , %f mm\n”,d+6)
29 printf(” the d i a o f bo s s i s , %f mm\n” ,2*16)
30 // d e s i g n f o r l i n k
31 // l e t d1 be d i a o f l i n k
32 //N=(%pi /4) ∗d1 ˆ2∗ f t =62.84∗ d1 ˆ2
33 d1=sqrt(N/62.84) //mm
34 printf(” the d i a o f l i n k i s , %f mm\n”,d1)
35 // l e t t3 be t h i c k n e s s and B be width o f l e v e r
36 t3=12.5 //mm
37 M=N*100 //N−mm
38 //Z=(1/6) ∗ t ∗Bˆ2=2.1∗Bˆ2
39 // fb=M/Z=90762/Bˆ2
40 B=sqrt (90762/80) //mm
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41 printf(” the width o f l e v e r i s , %f mm”,B)
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Scilab code Exa 17.3 Machine design

1 // de t e rmine power and e f f i
2 clc

3 // s o l u i t o n
4 // g i v en
5 do=55 //mm
6 p=10 //mm
7 W=400 //N
8 D2=60 //mm
9 D1=90 //mm

10 R1=45 //mm
11 R2=30 //mm
12 u=0.15

13 u1=0.15 //=// tan ( q )
14 v=6 //m/min
15 d=do -(p/2) //mm
16 // tan ( a )=p/( %pi/d )=b=0.0637
17 b=0.0637

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
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20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
23 N=v/0.01 //rpm
24 w=2*%pi*N/60 // rad / s e c
25 P=T*w//W
26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
27 // e f f=To/T
28 eff=(W*b*(d/2))/(1000*T)

29 printf(” the e f f i c u e n c y i s , %f”,eff)

Scilab code Exa 17.4

Machine design

1 // f i n d f o r c e r e q i r d at the end o f l e v e r
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=100 //mm
6 p=20 //mm
7 W=18000 //N
8 D1=250 //mm
9 R1=125 //mm

10 D2=100 //mm
11 R2=50 //mm
12 l=400 //mm
13 u=0.15 //=tan ( q )
14 u1=0.20

15 Lead =2*p

16 // tan ( a )=Lead /( %pi/d )=b=0.127
17 b=0.127

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]//N−mm
23 // l e t P1 be r eq f o r c e
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24 P1=T/l//N
25 printf(” the r eq f o r c e i s , %f N\n”,P1)
26 //P=W∗ tan (u−a )
27 //P=W∗ [ ( tan ( a )−tan ( q ) ) /(1+ tan ( a ) ∗ tan ( q ) ) ]
28 P2=W*[(u-b)/(1+(b*u))]//N
29 T2=[(P2*d/2)+(u1*W*R)]//N−mm
30 // l e t P3 be the f o r c e r eq
31 P3=T2/l//N
32 printf(” the f o r c e r eq f o r l ow e r i n g l oad i s , %f N”,P3)

Scilab code Exa 16.1 Machine design

1 // c a l c u l a t e c r i p p i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 2
6 l=4000 //mm
7 E=200*10^3 //N/mmˆ3
8 a1 =150*20 // a r ea o f f l a n g e
9 y1=20/2

10 a2=(120 -20) *20 // a r ea o f wewb
11 y2 =20+(100/2) //mm
12 yb=(a1*y1 + a2*y2)/(a1+a2)//mm//CG
13 Ixx =[(150*20^3/12) +(3000*(34 -10) ^2) +(20*(100) ^3/12)

+2000*(70 -34) ^2] //mmˆ4
14 Iyy =((20*(150) ^3/12)) +(100*20^3/12) //mmˆ4
15 // / s i n v e Iyy i s l e s s then Ixx , t h e r f o r e I−Iyy
16 I=Iyy //mmˆ4
17 L=l//mm
18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)
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Scilab code Exa 17.4 Machine design

Scilab code Exa 17.5
1 // f i n d f o r c e r e q i r d at the end o f l e v e r

2 clc

3 // s o l t u i o n
4 // g i v en
5 d=100 //mm
6 p=20 //mm
7 W=18000 //N
8 D1=250 //mm
9 R1=125 //mm

10 D2=100 //mm
11 R2=50 //mm
12 l=400 //mm
13 u=0.15 //=tan ( q )
14 u1=0.20

15 Lead =2*p

16 // tan ( a )=Lead /( %pi/d )=b=0.127
17 b=0.127

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]//N−mm
23 // l e t P1 be r eq f o r c e
24 P1=T/l//N
25 printf(” the r eq f o r c e i s , %f N\n”,P1)
26 //P=W∗ tan (u−a )
27 //P=W∗ [ ( tan ( a )−tan ( q ) ) /(1+ tan ( a ) ∗ tan ( q ) ) ]
28 P2=W*[(u-b)/(1+(b*u))]//N
29 T2=[(P2*d/2)+(u1*W*R)]//N−mm
30 // l e t P3 be the f o r c e r eq
31 P3=T2/l//N
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32 printf(” the f o r c e r eq f o r l ow e r i n g l oad i s , %f N”,P3)

Machine design

1 // f i n d work done
2 clc

3 // s o l t u i o n
4 // g i v en
5 p=10 //mm
6 d=50 //mm
7 W=20000 //N
8 D1=60 //mm
9 R1=30 //mm

10 D2=10 //mm
11 R2=5 //mm
12 u=0.08 //=tan ( q )
13 u1=u

14 // tan ( a )=p/( %pi/d )=b=0.0637
15 b=0.0637

16 //P=W∗ tan ( u+a )
17 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
18 P=W*[(b+u)/(1-(b*u))]//N
19 T=(P*d/2) /1000 //N−m
20 N=170/10

21 Wd1=T*2*%pi*N//N−m
22 //wen l oad r o t a t e s with th sc rew
23 printf(” the workdone i n l i f t i n g i s , %f N−m\n”,Wd1)
24 // e f f 1=tan ( a ) /( tan ( a+q ) )
25 eff1=b*(1-b*u)/(b+u)

26 printf(” the e f f i s , %f \n”,eff1)
27 //wen l oad doesn ’ t t r o t a t e
28 R=(R1+R2)/2 //mm
29 T2={(P*d/2)+(u1*W*R)}/1000 //N−m
30 Wd2=T2*2*%pi*N//N−m
31 printf(” the work done wen s c r e dosnt r o t a t e i s , %f N−

m\n”,Wd2)
32 //To=W∗ tan ( a ) ∗d/2
33 To=W*b*d/2/1000 //N−m
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34 eff2=To/T2

35 printf(” the e f f i i n t h i s c s e i s , %f ”,eff2)

Scilab code Exa 17.5 Scilab code Exa 17.5 Machine design

1 // f i n d eu l e r ’ s c r i p p l i n g l oad
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 1 6 . 3
6 D=400 //mm
7 B=200 //mm
8 t=10 //mm
9 b=200 -10 //mm

10 d=400 -20

11 l=6000 //mm
12 E=200*1000 //N/mmˆ2
13 Ixx=B*D^3/12-b*d^3/12 //mmˆ4
14 Iyy =2*[t*B^3/12]+(d*t^3/12) //mmˆ4
15 // s i n c e Iyy <Ixx , t h e r e f o r e i t w i l l t r y to b u ck l e

about Y a x i s
16 L=l/2

17 I=Iyy

18 Wcr=%pi^2*E*I/L^2 //N
19 printf(” the c r i p l i n g l oad a c t i n g i s , %f N”,Wcr)

Machine design

1 // f i n d work done
2 clc

3 // s o l t u i o n
4 // g i v en
5 p=10 //mm
6 d=50 //mm
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7 W=20000 //N
8 D1=60 //mm
9 R1=30 //mm

10 D2=10 //mm
11 R2=5 //mm
12 u=0.08 //=tan ( q )
13 u1=u

14 // tan ( a )=p/( %pi/d )=b=0.0637
15 b=0.0637

16 //P=W∗ tan ( u+a )
17 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
18 P=W*[(b+u)/(1-(b*u))]//N
19 T=(P*d/2) /1000 //N−m
20 N=170/10

21 Wd1=T*2*%pi*N//N−m
22 //wen l oad r o t a t e s with th sc rew
23 printf(” the workdone i n l i f t i n g i s , %f N−m\n”,Wd1)
24 // e f f 1=tan ( a ) /( tan ( a+q ) )
25 eff1=b*(1-b*u)/(b+u)

26 printf(” the e f f i s , %f \n”,eff1)
27 //wen l oad doesn ’ t t r o t a t e
28 R=(R1+R2)/2 //mm
29 T2={(P*d/2)+(u1*W*R)}/1000 //N−m
30 Wd2=T2*2*%pi*N//N−m
31 printf(” the work done wen s c r e dosnt r o t a t e i s , %f N−

m\n”,Wd2)
32 //To=W∗ tan ( a ) ∗d/2
33 To=W*b*d/2/1000 //N−m
34 eff2=To/T2

35 printf(” the e f f i i n t h i s c s e i s , %f ”,eff2)

Scilab code Exa 17.6 Machine design

1 // f i n d power r q u i r e and e f f
2 clc
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3 // s o l t u i o n
4 // g i v en
5 do=50 //mm
6 p=8 //mm
7 W=2500 //N
8 D1=110 //mm
9 R1=55 //mm

10 D2=55 //mm
11 R2=27.5 //mm
12 N=30 //rpm
13 u=0.15 //=tan ( q )
14 u2=0.12

15 // tan ( a )=p/( %pi/d )=b=0.055
16 b=0.055

17 //u1=u/ co s (B) =0.15/ co s ( 1 4 . 5 ) =0.155
18 u1 =0.155

19 //P=W∗ tan ( u+a )
20 //P=W∗ [ ( tan ( a )+tan ( q1 ) ) /(1− tan ( a ) ∗ tan ( q1 ) ) ]
21 P=W*[(b+u1)/(1-(b*u1))]//N
22 T1=(P*d/2) //N−mm
23 R=(R1+R2)/2 //mm
24 T2=u2*W*R//N−mm
25 T=(T1+T2)/1000 //N−m
26 Power=T*2*%pi*N/60 //W
27 printf(” the power r eq i s , %f W\n”,Power)
28 To=W*b*d/2/1000 //N−m
29 printf(” the t o rque a c t i n g i s , %f N−m\n”,To)
30 eff=To/T

31 printf(” the e f f i s , %f ”,eff)

Scilab code Exa 16.3 Machine design
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Scilab code Exa 17.61 // c a l d i a o f p i s t o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 D=1500 //mm
6 p=0.2 //N/mmˆ2
7 E=200*1000 //N/mmˆ2
8 l=3000 //mm
9 W=(%pi/4)*D^2*p//N

10 Fs=8

11 Wcr=W*Fs //N
12 L=l/2

13 // l e t d be d i a and I be moment o f i n e r t i a
14 I=(%pi /64)*d^4

15 // acc to eu l e r ’ s f o rmu la
16 //Wcr=%pi ˆ2∗E∗ I /Lˆ2//N
17 //Wcr=0.043∗dˆ4
18 d=(Wcr /0.043) ^(1/4) //mm
19 // acc to rank ine ’ s f o rmu la
20 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
21 fc=320 //N/mmˆ2
22 a=1/7500

23 //k=s q r t ( I /A)=d/4
24 //Wcr=(251 .4∗ d1 ˆ2) /( d1 ˆ2 +4800)
25 // on s o l v i n g d2=14885
26 d1=sqrt (14885) //mm
27 // t ak i n g l a r g e r o f two v a l u e s
28 printf(” the d i a od p i s t o n i s , %f\n”,d1)

Machine design

1 // f i n d power r q u i r e and e f f
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=50 //mm
6 p=8 //mm
7 W=2500 //N
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8 D1=110 //mm
9 R1=55 //mm

10 D2=55 //mm
11 R2=27.5 //mm
12 N=30 //rpm
13 u=0.15 //=tan ( q )
14 u2=0.12

15 // tan ( a )=p/( %pi/d )=b=0.055
16 b=0.055

17 //u1=u/ co s (B) =0.15/ co s ( 1 4 . 5 ) =0.155
18 u1 =0.155

19 //P=W∗ tan ( u+a )
20 //P=W∗ [ ( tan ( a )+tan ( q1 ) ) /(1− tan ( a ) ∗ tan ( q1 ) ) ]
21 P=W*[(b+u1)/(1-(b*u1))]//N
22 T1=(P*d/2) //N−mm
23 R=(R1+R2)/2 //mm
24 T2=u2*W*R//N−mm
25 T=(T1+T2)/1000 //N−m
26 Power=T*2*%pi*N/60 //W
27 printf(” the power r eq i s , %f W\n”,Power)
28 To=W*b*d/2/1000 //N−m
29 printf(” the t o rque a c t i n g i s , %f N−m\n”,To)
30 eff=To/T

31 printf(” the e f f i s , %f ”,eff)

Scilab code Exa 17.7 Machine design

Scilab code Exa 17.7
1 // f i n d to rque req , s t r e s s , numbr o f t h r e ad s

2 clc

3 // s o l t u i o n
4 // g i v en
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5 do=25 //mm
6 p=5 //mm
7 W=10000 //N
8 D1=50 //mm
9 R1=25 //mm

10 D2=20 //mm
11 R2=10 //mm
12 u=0.2 //=tan ( q )
13 u1=0.15

14 N=12 //rpm
15 pb=5.8 //N/mmˆ2
16 d=do -(p/2) //mm
17 Lead =2*p

18 // tan ( a )=Lead /( %pi/d )=b=0.1414
19 b=0.1414

20 //P=W∗ tan ( u+a )
21 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
22 P=W*[(b+u)/(1-(b*u))]//N
23 R=(R1+R2)/2 //mm
24 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
25 printf(” the t o rque a c t i n g i s , %f N−m\n”,T)
26 dc=do-p//mm
27 Ac=(%pi/4)*dc^2 //mmˆ2
28 fc=W/Ac //N/mmˆ2
29 printf(” the d i r e c t s t r e s s a c t i ng , %f N/mmˆ2\n”,fc)
30 t=(16*T*1000) /(%pi*dc^3) //N/mmˆ2
31 printf(” the sh ea r s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,t)
32 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
33 printf(” the s t r e s s a c t i n g i s ,%f N/mmˆ2\n”,tmax)
34 // l e t n be number o f t h r e ad s
35 t1=p/2 //mm// t h i c k n e s s o f t h r e ad s
36 n=W/(%pi*d*t1*5.8)

37 printf(” the number o f t h r e ad s are , %f ”,n)

Machine design

1 // f i n d to rque req , s t r e s s , numbr o f t h r e ad s
2 clc
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3 // s o l t u i o n
4 // g i v en
5 do=25 //mm
6 p=5 //mm
7 W=10000 //N
8 D1=50 //mm
9 R1=25 //mm

10 D2=20 //mm
11 R2=10 //mm
12 u=0.2 //=tan ( q )
13 u1=0.15

14 N=12 //rpm
15 pb=5.8 //N/mmˆ2
16 d=do -(p/2) //mm
17 Lead =2*p

18 // tan ( a )=Lead /( %pi/d )=b=0.1414
19 b=0.1414

20 //P=W∗ tan ( u+a )
21 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
22 P=W*[(b+u)/(1-(b*u))]//N
23 R=(R1+R2)/2 //mm
24 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
25 printf(” the t o rque a c t i n g i s , %f N−m\n”,T)
26 dc=do-p//mm
27 Ac=(%pi/4)*dc^2 //mmˆ2
28 fc=W/Ac //N/mmˆ2
29 printf(” the d i r e c t s t r e s s a c t i ng , %f N/mmˆ2\n”,fc)
30 t=(16*T*1000) /(%pi*dc^3) //N/mmˆ2
31 printf(” the sh ea r s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,t)
32 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
33 printf(” the s t r e s s a c t i n g i s ,%f N/mmˆ2\n”,tmax)
34 // l e t n be number o f t h r e ad s
35 t1=p/2 //mm// t h i c k n e s s o f t h r e ad s
36 n=W/(%pi*d*t1*5.8)

37 printf(” the number o f t h r e ad s are , %f ”,n)
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Scilab code Exa 16.4 Machine design

1 // f i n d s i z e o f push rod
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=300 //mm
6 W=1400 //N
7 //D=1.25∗d
8 E=210*1000 //N/mmˆ2
9 m=2.5

10 // l e t d be i n n e r d i a nd D be ou t e r d i a
11 // I=(%pi /64) ∗ [Dˆ4−d ˆ4 ]=0 .07∗ dˆ4//mmˆ4
12 Wcr=m*W

13 //Wcr=%pi ˆ2∗E∗ I /Lˆ2=1.6∗dˆ4//N
14 d=(Wcr /1.6) ^(1/4) //mm
15 D=1.25*d//mm
16 printf(” the i n n e r and ou t e r d i a i s , %f mm\n , %f mm\n”,

d,D)

Scilab code Exa 17.9 Scilab code Exa 17.9 Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W1 =18000 //N
6 F=4000 //N
7 do=60 //mm
8 p=10 //mm
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9 D1=150 //mm
10 R1=75 //mm
11 D2=50 //mm
12 R2=25 //mm
13 u=0.1 //=tan ( q )
14 u1=0.12

15 pb=7 //N/mmˆ2
16 // l e t P1 be max f o r c e
17 dc=do-p//mm
18 d=(do+dc)/2 //mm
19 // tan ( a )=p/( %pi∗d ) =0.058
20 b=0.058

21 W=W1+F//N
22 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a a c t i n g
23 R=(R1+R2)/2 //mm
24 T2=u1*W*R//N−mm
25 T=T1+T2 //N−mm
26 //T=2∗P1∗1000
27 P1=T/(2*1000) //N
28 printf(” the f o r c e a c t i n g at end o f l e v e r i s , %f N\n”,

P1)

29 W2=W1-F//N
30 T3=W2*[(u-b)/(1+(b*u))]*d/2 //N−mm
31 T4=u1*W2*R//N−mm
32 T5=T4+T3 //N−mm
33 P2=T5 /(2000) //N
34 printf(” the f o r c e a c t i n g i n l owe r i n g the ag t e i s , %f

N\n”,P2)
35 To=W*b*d/2 //N−mm
36 eff=To/T

37 printf(” the e f f i s , %f \n”,eff)
38 // l e t n be numbr o f theads
39 t=p/2 //mm// t h i k n e s s
40 n=(W)/(7* %pi*d*t)

41 printf(” the numbr o f t h r e ad s a r e ,%f”,n)

Machine design
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1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W1 =18000 //N
6 F=4000 //N
7 do=60 //mm
8 p=10 //mm
9 D1=150 //mm

10 R1=75 //mm
11 D2=50 //mm
12 R2=25 //mm
13 u=0.1 //=tan ( q )
14 u1=0.12

15 pb=7 //N/mmˆ2
16 // l e t P1 be max f o r c e
17 dc=do-p//mm
18 d=(do+dc)/2 //mm
19 // tan ( a )=p/( %pi∗d ) =0.058
20 b=0.058

21 W=W1+F//N
22 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a a c t i n g
23 R=(R1+R2)/2 //mm
24 T2=u1*W*R//N−mm
25 T=T1+T2 //N−mm
26 //T=2∗P1∗1000
27 P1=T/(2*1000) //N
28 printf(” the f o r c e a c t i n g at end o f l e v e r i s , %f N\n”,

P1)

29 W2=W1-F//N
30 T3=W2*[(u-b)/(1+(b*u))]*d/2 //N−mm
31 T4=u1*W2*R//N−mm
32 T5=T4+T3 //N−mm
33 P2=T5 /(2000) //N
34 printf(” the f o r c e a c t i n g i n l owe r i n g the ag t e i s , %f

N\n”,P2)
35 To=W*b*d/2 //N−mm
36 eff=To/T
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37 printf(” the e f f i s , %f \n”,eff)
38 // l e t n be numbr o f theads
39 t=p/2 //mm// t h i k n e s s
40 n=(W)/(7* %pi*d*t)

41 printf(” the numbr o f t h r e ad s a r e ,%f”,n)

Scilab code Exa 16.5 Machine design

1 // dee t rm ine r a t i o o f s i d e s o f r e c t g u l a r t x s e c t i o n
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 6 . 8
6 // l e t b be width and h be depth
7 // Ixx=b∗hˆ3/12
8 // Iyy=h∗bˆ3/12
9 //WcrX=%pi ˆ2∗E∗ Ixx / l ˆ2//N

10 //Wcry=%pi ˆ2∗E∗ I / ( l /2) ˆ2//N
11 //Wcrx=Wcry
12 //we ge t h/b =2
13 printf(” the r a t i o n o f s i d e s a r e h/b=2”)

Scilab code Exa 17.10

Machine design

Scilab code Exa 17.101 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=48 //mm
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6 p=8 //mm
7 u=0.15 // tan ( q )
8 T=40000 //N−mm
9 // l e t W be we ig th

10 d=do -p/2 //mm
11 Lead =3*p

12 // tan ( a )=Lead /( %pi/d )=b=0.174
13 b=0.174

14 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.155
15 u1 =0.155

16 //T1=W∗ [ ( b+u ) /(1−(b∗u ) ) ] ∗ d/2//N−mm// to rque a a c t i n g
17 //T=7.436∗W
18 W=T/7.436 //N
19 printf(” the l oad a c t i n g i s , %f N\n”,W)
20 h=50 //mm// h e i g t h o f nut
21 n=h/p//numbr o f th r ead
22 t=p/2 // t h i k n e s s o f t h e r r ad
23 pb=W/(%pi*n*t*d)//N/mmˆ2
24 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=48 //mm
6 p=8 //mm
7 u=0.15 // tan ( q )
8 T=40000 //N−mm
9 // l e t W be we ig th

10 d=do -p/2 //mm
11 Lead =3*p

12 // tan ( a )=Lead /( %pi/d )=b=0.174
13 b=0.174

14 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.155
15 u1 =0.155

16 //T1=W∗ [ ( b+u ) /(1−(b∗u ) ) ] ∗ d/2//N−mm// to rque a a c t i n g
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17 //T=7.436∗W
18 W=T/7.436 //N
19 printf(” the l oad a c t i n g i s , %f N\n”,W)
20 h=50 //mm// h e i g t h o f nut
21 n=h/p//numbr o f th r ead
22 t=p/2 // t h i k n e s s o f t h e r r ad
23 pb=W/(%pi*n*t*d)//N/mmˆ2
24 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

Scilab code Exa 17.11 Scilab code Exa 17.11 Machine design Machine
design

Scilab code Exa 16.61 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 7 . 1 0
6 do=12 //mm
7 p=2 //mm
8 u=0.12 // tan ( q )
9 u2=0.25

10 R=6 //mm
11 P1=80 //N
12 W=4000 //N
13 d=do -p/2 //mm
14 // tan ( a )=p/( %pi∗d ) =0.058
15 b=0.058

16 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
17 u1 =0.124

18 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
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19 T2=u2*W*R//N−mm
20 T=T1+T2 //N−mn
21 l=T/P1 //mm
22 printf(” the l e n g t h o f hand l e r eq i s , %f mm\n”,l)
23 dc=do-p//mm
24 //T=(%pi /16) ∗ t ∗dc ˆ2
25 t=16*T/(%pi*dc^3) //N/mmˆ2
26 M=P1*150 //N−mm
27 fb=32*M/(%pi*dc^3) //N/mmˆ2
28 tmax =0.5* sqrt(fb^2 +4*t^2) //N/mmˆ2
29 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,

tmax)

30 h=25 //mm
31 n=h/p

32 t1=p/2

33 pb=W/(%pi*n*t1*d)//N/mmˆ2
34 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 7 . 1 0
6 do=12 //mm
7 p=2 //mm
8 u=0.12 // tan ( q )
9 u2=0.25

10 R=6 //mm
11 P1=80 //N
12 W=4000 //N
13 d=do -p/2 //mm
14 // tan ( a )=p/( %pi∗d ) =0.058
15 b=0.058

16 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
17 u1 =0.124

18 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
19 T2=u2*W*R//N−mm
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20 T=T1+T2 //N−mn
21 l=T/P1 //mm
22 printf(” the l e n g t h o f hand l e r eq i s , %f mm\n”,l)
23 dc=do-p//mm
24 //T=(%pi /16) ∗ t ∗dc ˆ2
25 t=16*T/(%pi*dc^3) //N/mmˆ2
26 M=P1*150 //N−mm
27 fb=32*M/(%pi*dc^3) //N/mmˆ2
28 tmax =0.5* sqrt(fb^2 +4*t^2) //N/mmˆ2
29 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,

tmax)

30 h=25 //mm
31 n=h/p

32 t1=p/2

33 pb=W/(%pi*n*t1*d)//N/mmˆ2
34 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

Machine design

1 // de t e rmine d imens i on s o f I s e c t i o n o f c onn e c t i n g
rod

2 clc

3 // s o l t u i o n
4 // g i v en
5 D=101 //mm
6 mr=2 // kg
7 l=325 //mm
8 sl=.15 //m
9 Nmin =1500 //rpm

10 Nmax =2500 //rpm
11 r1=4 //comp r a t i o
12 p=2.5 //N/mmˆ2
13 r=sl/2 // r a d i u s o f c rank
14 n=l/r

15 Fl=(%pi/4)*D^2*p//N
16 wmax =(2* %pi*Nmax)/60 // rad / s
17 Fi=mr*(wmax)^2*r*[1+1/n]//N
18 Fc=Fl //N
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19 // r e f f i g 1 6 . 1 1
20 // Ixx / Iyy =3.2
21 // kxx ˆ2/ kyy ˆ2=3.2
22 Wcr=Fc*6 //N
23 //A=2∗(4∗ t ∗ t )+ t ∗3∗ t=11 t ˆ2
24 // Ixx =[4 t ∗5 t ˆ3/12−3 t ∗3 t ˆ3/12]=419∗ t ˆ4/12
25 // kxx=s q r t ( Ixx /A) =1.78∗ t
26 L=l//mm
27 fc=320 //N/mmˆ2
28 a=1/7500

29 //Wcr=( f c ∗A) /(1+a ∗ (L/k ) ˆ2)
30 // on s o l v i n g we eg t
31 // t ˆ2=44.55
32 t=sqrt (44.55) //mm
33 printf(” the h e i g t h and width i s , %f mm\n , %f mm\n” ,5*t

,4*t)

34 printf(” the t h i c k n e s s o f l n a g e i s , %f mm\n”,t)
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Chapter 45

Ch17

Scilab code Exa 17.12 Scilab code Exa 17.12 Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=100*1000 //n
6 N=60 //rpm
7 u=0.12

8 fc=100 //N/mmˆ2
9 // l e t Ac be c o r e d i a

10 Ac=W/fc //mmˆ2
11 // c o r r to Ac , we get ’
12 do=50 //mm
13 dc=41.5 //mm
14 d=46 //mm
15 p=8 //mm
16 printf(” the nominal , c o r e ,mean d i a and p i t c h o f

s c rew c o r r e s p ond i n g to Ac are , %f mm\n , %f mm\n , %f
mm\n , %f mm\n”,do ,dc,d,p)

17 // tan ( a )=p/( %pi∗d ) =0.055
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18 b=0.055

19 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
20 u1 =0.124

21 P=W*[(b+u)/(1-(b*u))]//N
22 T1=P*d/2 //N−mm
23 T2=0.1*T1 //N
24 T=T1+T2 //N−mm
25 To=W*b*d/2 //N
26 eff=To/T

27 Power=T*2*%pi*N/60000 //W
28 printf(” the e f f i and power t r anm i t t ed i s , %f \n , %f W\

n”,eff ,Power)

Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=100*1000 //n
6 N=60 //rpm
7 u=0.12

8 fc=100 //N/mmˆ2
9 // l e t Ac be c o r e d i a

10 Ac=W/fc //mmˆ2
11 // c o r r to Ac , we get ’
12 do=50 //mm
13 dc=41.5 //mm
14 d=46 //mm
15 p=8 //mm
16 printf(” the nominal , c o r e ,mean d i a and p i t c h o f

s c rew c o r r e s p ond i n g to Ac are , %f mm\n , %f mm\n , %f
mm\n , %f mm\n”,do ,dc,d,p)

17 // tan ( a )=p/( %pi∗d ) =0.055
18 b=0.055

19 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
20 u1 =0.124

21 P=W*[(b+u)/(1-(b*u))]//N
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22 T1=P*d/2 //N−mm
23 T2=0.1*T1 //N
24 T=T1+T2 //N−mm
25 To=W*b*d/2 //N
26 eff=To/T

27 Power=T*2*%pi*N/60000 //W
28 printf(” the e f f i and power t r anm i t t ed i s , %f \n , %f W\

n”,eff ,Power)

Scilab code Exa 17.1 Machine design

1 // de t e rmine d i a o f the whee l
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=50 //mm
6 p=12.5 //mm
7 W=10000 //N
8 D=60 //mm
9 R=30 //mm

10 u=0.15 // tan ( q )=u
11 u1=0.18

12 P1=100 //N
13 // tan ( a )=p/( %pi/d )=b=0.08
14 b=0.08

15 //P=W∗ tan ( u+a )
16 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
17 P=W*[(b+u)/(1-(b*u))]//N
18 T=(P*d/2)+(u1*W*R)//N−mm
19 // l e t D1 be d i a o f whee l
20 P1=100

21 //T=2∗P1∗D1/2=100∗D1
22 D1=T/100 //mm
23
24 printf(” the d i a o f whee l i s , %f mm\n”,D1)
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Scilab code Exa 17.14 Scilab code Exa 17.14 Machine design Machine
design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=40000 //N
6 L=400 //mm
7 do=50 //mm
8 p=10 //mm
9 fcu =320 //N/mmˆ2

10 fy=200 //N/mmˆ2
11 ty=120 //N/mmˆ2
12 tc=20 //N/mmˆ2
13 pb=12 //N/mmˆ2
14 E=210*1000 //N/mmˆ2
15 u=0.13 ///=tan ( q )
16 dc=do-p//mm
17 Ac=(%pi/4)*dc^2

18 fc=W/Ac //N/mmˆ2
19 d=(do+dc)/2 //mm
20 // tan ( a )=p/( %pi∗d ) =0.07
21 b=0.07

22 T=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
23 // l e t t be s t r e s s
24 t=(T*16)/(%pi*dc^3) //N/mmˆ2
25 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
26 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,

tmax)

27 Fs=ty/tmax

28 printf(” f a c t o r o f s a f e t y i s , %f\n”,Fs)
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29 // l e t n be numbr o f t h e r ad s
30 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
31 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

32 printf(” the numbr o f t h r e ad s i s n=5\n”)
33 n=5

34 h=p*n//mm
35 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
36 To=W*b*d/2 //N−mm
37 eff=To/T

38 printf(” the e f f o f arrngement i s , %f”,eff)

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=40000 //N
6 L=400 //mm
7 do=50 //mm
8 p=10 //mm
9 fcu =320 //N/mmˆ2

10 fy=200 //N/mmˆ2
11 ty=120 //N/mmˆ2
12 tc=20 //N/mmˆ2
13 pb=12 //N/mmˆ2
14 E=210*1000 //N/mmˆ2
15 u=0.13 ///=tan ( q )
16 dc=do-p//mm
17 Ac=(%pi/4)*dc^2

18 fc=W/Ac //N/mmˆ2
19 d=(do+dc)/2 //mm
20 // tan ( a )=p/( %pi∗d ) =0.07
21 b=0.07

22 T=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
23 // l e t t be s t r e s s
24 t=(T*16)/(%pi*dc^3) //N/mmˆ2
25 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
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26 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,
tmax)

27 Fs=ty/tmax

28 printf(” f a c t o r o f s a f e t y i s , %f\n”,Fs)
29 // l e t n be numbr o f t h e r ad s
30 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
31 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

32 printf(” the numbr o f t h r e ad s i s n=5\n”)
33 n=5

34 h=p*n//mm
35 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
36 To=W*b*d/2 //N−mm
37 eff=To/T

38 printf(” the e f f o f arrngement i s , %f”,eff)

Scilab code Exa 17.2 Machine design

1 // e s t ima t e Power
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=75000 //N
6 v=300 //mm/min
7 p=6 //mm
8 do=40 //mm
9 u=0.1 //=tan ( q )

10 d=do -(p/2) //mm
11 // tan ( a )=p/( %pi/d )=b=0.0516
12 b=0.0516

13 //P=W∗ tan ( u+a )
14 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
15 P=W*[(b+u)/(1-(b*u))]//N
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16 T=(P*d/2) /1000 //N−m
17 N=v/p//rpm
18 w=2*%pi*N/60 // rad / s e c
19 P=T*w//W
20 printf(” the power t r an sm i t t e d i s , %f W”,P)

Scilab code Exa 17.2 Machine design

Scilab code Exa 17.151 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=80000 //N
6 H1=400 //mm
7 fet =200 //N/mmˆ2
8 fec =200 //N/mmˆ2
9 te=120 //N/mmˆ2

10 fetn =100 //N/mmˆ2
11 fecn =90 //N/mmˆ2
12 te=80 //N/mmˆ2
13 pb=18 //N/mmˆ2
14 // l e t dc be c o r e d i a
15 Fs=2

16 //W=(%pi /4) ∗dc ˆ2∗ f e c /Fs =78.55∗ dc ˆ2
17 // dc=s q r t (W/78 . 5 5 )
18 printf(” the c o r e d i a i s , %f mm\n”,sqrt(W/78.55))
19 printf(” the c o r e d i a i s , say 38mm s e l c t e d from t a b l e

17 . 2\ n”)
20 dc=38 //mm
21 do=46 //mm
22 p=8 //m
23 printf(” the nomnal d i a and p i t c h i s , %f mm\n , %f mm\n”

,do ,p)

24 d=(do+dc)/2 //mm
25 // tan ( a )=p/( %pi∗d ) =0.0606
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26 b=0.0606

27 u=0.14 //=tan ( q )
28 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
29 fc=W/(%pi*dc^2/4) //N/mmˆ@
30 t=(16* T1)/(%pi*dc^2) //N/mmˆ2
31 fcmax =0.5*[ fc+sqrt(fc^2 +4*t^2)]//N/mmˆ2
32 printf(” the max p r i c s t r e s s i s , %f N/mmˆ2\n”,fcmax)
33 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
34 printf(” the max sh ea r s t r e s s i s , %f N/mmˆ2\n”,tmax)
35 // l e t n be numbr o f t h e r ad s
36 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
37 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

38 printf(” the numbr o f t h r e ad s i s n=10\n”)
39 n=10

40 h=p*n//mm
41 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
42 // l e t D1 be ou t e r d i a o f nut
43 //W=(%pi /4) ∗ [ D1ˆ2−do ˆ2 ]∗ f e t n /2=39 .3∗ (D1ˆ2−2116)
44 D1=sqrt(W/39.3 +2116) //mm
45 printf(” the ou t e r d i a o f nut i s , %f mm\n”,D1)
46 // l e t D2 be ou t e r d i a o f nut c o l l a r
47 //W=(%pi /4) ∗ [ D2ˆ2−D1ˆ2 ]∗ f e t n /2=35 .3∗ (D2ˆ2−4225)
48 D2=sqrt(W/35.3 + 4225) //mm
49 printf(” the o t e r d i a o f c o l l a r nut i s , %f mm\n”,D2)
50 t1=W/(%pi*D1*40) //mm
51 printf(” the t h i c k n e s s o f nut i s , %f mm\n”,t1)
52 D3 =1.75* do //mm
53 h3=50 //mm
54 t3=10 //mm
55 d3=160 //mm
56 printf(” the h e i g t h , t h i c k n e s s , and d i a o f top o f cup

i s , %f mm\n , %f mm\n , %f mm\n”,h3 ,t3,d3)
57 u1=u// assume
58 //M=f o r c e a pp l i e d ∗ l e n g t h o f l e v e r
59 M=300*2250 //N−mm
60 // l e t D4 be d i a o f hand le
61 fb =200/2
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62 D4=(M/(%pi /32*fb))^(1/3) //mm
63 printf(” the d i a o f ahnd le i s , %f mm\n”,D4)
64 H4=2*D4 //mm
65 printf(” the h e i g t h o f head i s , %f mm\n”,H4)
66 // d e s i g n o f body
67 D5=1.5*D2 //mm
68 t5 =0.25* do //mm
69 D6 =2.25* D2 //mm
70 D7 =1.75* D6 //mm
71 t2=2*t1 //mm
72 To=W*b*d/2 //N−mm
73 printf(” the d i a o f body at top i s ,%fmm\n”,D5)
74 printf(” the t h i c k n e s s o f boody i s , %f mm\n”,t5)
75 printf(” the i n n e r d i a i s , %f mm\n”,D6)
76 printf(” the ou t r d i a i s , %f mm\n”,D7)
77 printf(” the t h i c k n e s s o f base i s , %f mm\n”,t2)

Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=80000 //N
6 H1=400 //mm
7 fet =200 //N/mmˆ2
8 fec =200 //N/mmˆ2
9 te=120 //N/mmˆ2

10 fetn =100 //N/mmˆ2
11 fecn =90 //N/mmˆ2
12 te=80 //N/mmˆ2
13 pb=18 //N/mmˆ2
14 // l e t dc be c o r e d i a
15 Fs=2

16 //W=(%pi /4) ∗dc ˆ2∗ f e c /Fs =78.55∗ dc ˆ2
17 // dc=s q r t (W/78 . 5 5 )
18 printf(” the c o r e d i a i s , %f mm\n”,sqrt(W/78.55))
19 printf(” the c o r e d i a i s , say 38mm s e l c t e d from t a b l e
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17 . 2\ n”)
20 dc=38 //mm
21 do=46 //mm
22 p=8 //m
23 printf(” the nomnal d i a and p i t c h i s , %f mm\n , %f mm\n”

,do ,p)

24 d=(do+dc)/2 //mm
25 // tan ( a )=p/( %pi∗d ) =0.0606
26 b=0.0606

27 u=0.14 //=tan ( q )
28 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
29 fc=W/(%pi*dc^2/4) //N/mmˆ@
30 t=(16* T1)/(%pi*dc^2) //N/mmˆ2
31 fcmax =0.5*[ fc+sqrt(fc^2 +4*t^2)]//N/mmˆ2
32 printf(” the max p r i c s t r e s s i s , %f N/mmˆ2\n”,fcmax)
33 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
34 printf(” the max sh ea r s t r e s s i s , %f N/mmˆ2\n”,tmax)
35 // l e t n be numbr o f t h e r ad s
36 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
37 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

38 printf(” the numbr o f t h r e ad s i s n=10\n”)
39 n=10

40 h=p*n//mm
41 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
42 // l e t D1 be ou t e r d i a o f nut
43 //W=(%pi /4) ∗ [ D1ˆ2−do ˆ2 ]∗ f e t n /2=39 .3∗ (D1ˆ2−2116)
44 D1=sqrt(W/39.3 +2116) //mm
45 printf(” the ou t e r d i a o f nut i s , %f mm\n”,D1)
46 // l e t D2 be ou t e r d i a o f nut c o l l a r
47 //W=(%pi /4) ∗ [ D2ˆ2−D1ˆ2 ]∗ f e t n /2=35 .3∗ (D2ˆ2−4225)
48 D2=sqrt(W/35.3 + 4225) //mm
49 printf(” the o t e r d i a o f c o l l a r nut i s , %f mm\n”,D2)
50 t1=W/(%pi*D1*40) //mm
51 printf(” the t h i c k n e s s o f nut i s , %f mm\n”,t1)
52 D3 =1.75* do //mm
53 h3=50 //mm
54 t3=10 //mm
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55 d3=160 //mm
56 printf(” the h e i g t h , t h i c k n e s s , and d i a o f top o f cup

i s , %f mm\n , %f mm\n , %f mm\n”,h3 ,t3,d3)
57 u1=u// assume
58 //M=f o r c e a pp l i e d ∗ l e n g t h o f l e v e r
59 M=300*2250 //N−mm
60 // l e t D4 be d i a o f hand le
61 fb =200/2

62 D4=(M/(%pi /32*fb))^(1/3) //mm
63 printf(” the d i a o f ahnd le i s , %f mm\n”,D4)
64 H4=2*D4 //mm
65 printf(” the h e i g t h o f head i s , %f mm\n”,H4)
66 // d e s i g n o f body
67 D5=1.5*D2 //mm
68 t5 =0.25* do //mm
69 D6 =2.25* D2 //mm
70 D7 =1.75* D6 //mm
71 t2=2*t1 //mm
72 To=W*b*d/2 //N−mm
73 printf(” the d i a o f body at top i s ,%fmm\n”,D5)
74 printf(” the t h i c k n e s s o f boody i s , %f mm\n”,t5)
75 printf(” the i n n e r d i a i s , %f mm\n”,D6)
76 printf(” the ou t r d i a i s , %f mm\n”,D7)
77 printf(” the t h i c k n e s s o f base i s , %f mm\n”,t2)

Scilab code Exa 17.3 Scilab code Exa 17.3 Machine design Machine
design

1 // d e s i n g
2 clc

3 // s o l t u i o n
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4 // g i v en
5 // r e f f i g 1 7 . 1 2
6 W=4000 //N
7 l=110 //mm
8 ft=100 //N/mmˆ2
9 t=50 //N/mmˆ2

10 pb=20 //N/mmˆ2
11 p=6

12 u=0.20

13 // d e s i g n o f s qua r e
14 // co s ( q ) =0.8112
15 q=(%pi /180) *35.1 // rad
16 F=W/(2* tan(q))//N
17 W1=2*F//N
18 // l e t dc be c o r e d i a
19 // dc=s q r t (4∗W1/( %pi∗ f t ) )
20 printf(” the c o r e d i a i s , %f mm\n”,sqrt (4*W1/(%pi*ft))

)

21 printf(” the c o r e d i a i s , say dc=14 mm\n”)
22 dc=14 //mm
23 do=dc+p

24 printf(” the nominal d i a i s , %f mm\n”,do)
25 d=do -p/2

26 // tan ( a )=p/( %pi/d )=b=0.1123
27 b=0.1123

28 P=W*[(b+u)/(1-(b*u))]//N
29 T=(P*d/2)

30 t1=(16*T)/(%pi*dc^3) // /N/mmˆ2
31 ft1=W1/(%pi/4*dc^2) //N/mmˆ2
32 ftmax =0.5*( ft1+ sqrt(ft1^2 +4*t1^2))//N/mmˆ2
33 tmax =0.5*( sqrt(ft1^2 + 4* t1^2))//N/mmˆ2
34 printf(” the max p r i n s t r e s s and max sh ea r s t r e s s i s ,

%f N/mmˆ2\n , %f N/mmˆ2\n”,ftmax ,tmax)
35 printf(” s i n c e max s t r e s s e s a r e w i th i n s a f e l i m i t s ,

t h e r e f o r e d e s i g n i s s a f e \n”)
36 // d e s i g n o f nut
37 // l e t n be numbr o f t h r e ad s
38 //n=W1/( %pi /4∗20∗ ( doˆ2−dc ˆ2) )
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39 printf(” the numbr o f t h r e ad s a r e ,%f \n”,W1/(%pi
/4*20*( do^2-dc^2)))

40 printf(” s i n c e number o f t h r e ad s can not so l e s s , so
we take n=4\n”)

41 n=4

42 t2=n*p//mm
43 printf(” the number o f the rd and t h i c k n e s s o f t h r e ad s

i s , %f \n , %f mm\n”,n,t2)
44 b1=1.5*do

45 printf(” the width o f nut i s , %f mm\n”,b1)
46 length =210+ t2 +(2*8)

47 printf(” the l e n g t h o f screwd po r t i o n i s , %f mm\n”,
length)

48 // d e s i g o f p i n s i n nuts
49 // l e t d1 be d i a
50 d1=sqrt(F/(2* %pi/4*t))

51 printf(” the d i a o f p i n s i n nuts i s , %f mm\n”,d1)
52 // d e s i g n o f l i n k s
53 F1=F/2 // l oad on l i n k
54 Wcr =1423*5 //Fs=5
55 // l e t t3 be t h i c k n e s s and b3 be width o f l i n k
56 //Al=t3 ∗3 t3=3∗ t3 ˆ2// b3=3∗ t3
57 // I =(1/12) ∗ t3 ∗b3 ˆ2=2.25∗ t3 ˆ4
58 //k=s q r t ( I /Al ) =0.866∗ t3
59 L=110

60 a=1/7500

61 // acc t o r ank ine f o r n u l a
62 //Wcr=( f t ∗Al ) /(1+a ∗ (L/k ) ˆ2) =300∗ t3 ˆ2/ (1+(2 .15/ t1 ˆ2) )
63 // t3 ˆ4−23.7∗ t3 ˆ2−51=0
64 // t3=s q r t ( 2 5 . 7 ) //mm
65 printf(” the t h i c k n e s s and width i s , %f mm\n , %f mm\n”,

sqrt (25.7) ,3*sqrt (25.7))

66 printf(” the t h i c k n e s s i s say 6mm\n”)
67 t3=6 //mm
68 b3=3*t3 //mm
69 Al=3*t3^2
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Scilab code Exa 17.161 // de t e rmine power and e f f i
2 clc

3 // s o l u i t o n
4 // g i v en
5 do=55 //mm
6 p=10 //mm
7 W=400 //N
8 D2=60 //mm
9 D1=90 //mm

10 R1=45 //mm
11 R2=30 //mm
12 u=0.15

13 u1=0.15 //=// tan ( q )
14 v=6 //m/min
15 d=do -(p/2) //mm
16 // tan ( a )=p/( %pi/d )=b=0.0637
17 b=0.0637

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
23 N=v/0.01 //rpm
24 w=2*%pi*N/60 // rad / s e c
25 P=T*w//W
26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
27 // e f f=To/T
28 eff=(W*b*(d/2))/(1000*T)

29 printf(” the e f f i c u e n c y i s , %f”,eff)

Machine design

1 // d e s i n g
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 7 . 1 2
6 W=4000 //N
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7 l=110 //mm
8 ft=100 //N/mmˆ2
9 t=50 //N/mmˆ2

10 pb=20 //N/mmˆ2
11 p=6

12 u=0.20

13 // d e s i g n o f s qua r e
14 // co s ( q ) =0.8112
15 q=(%pi /180) *35.1 // rad
16 F=W/(2* tan(q))//N
17 W1=2*F//N
18 // l e t dc be c o r e d i a
19 // dc=s q r t (4∗W1/( %pi∗ f t ) )
20 printf(” the c o r e d i a i s , %f mm\n”,sqrt (4*W1/(%pi*ft))

)

21 printf(” the c o r e d i a i s , say dc=14 mm\n”)
22 dc=14 //mm
23 do=dc+p

24 printf(” the nominal d i a i s , %f mm\n”,do)
25 d=do -p/2

26 // tan ( a )=p/( %pi/d )=b=0.1123
27 b=0.1123

28 P=W*[(b+u)/(1-(b*u))]//N
29 T=(P*d/2)

30 t1=(16*T)/(%pi*dc^3) // /N/mmˆ2
31 ft1=W1/(%pi/4*dc^2) //N/mmˆ2
32 ftmax =0.5*( ft1+ sqrt(ft1^2 +4*t1^2))//N/mmˆ2
33 tmax =0.5*( sqrt(ft1^2 + 4* t1^2))//N/mmˆ2
34 printf(” the max p r i n s t r e s s and max sh ea r s t r e s s i s ,

%f N/mmˆ2\n , %f N/mmˆ2\n”,ftmax ,tmax)
35 printf(” s i n c e max s t r e s s e s a r e w i th i n s a f e l i m i t s ,

t h e r e f o r e d e s i g n i s s a f e \n”)
36 // d e s i g n o f nut
37 // l e t n be numbr o f t h r e ad s
38 //n=W1/( %pi /4∗20∗ ( doˆ2−dc ˆ2) )
39 printf(” the numbr o f t h r e ad s a r e ,%f \n”,W1/(%pi

/4*20*( do^2-dc^2)))

40 printf(” s i n c e number o f t h r e ad s can not so l e s s , so
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we take n=4\n”)
41 n=4

42 t2=n*p//mm
43 printf(” the number o f the rd and t h i c k n e s s o f t h r e ad s

i s , %f \n , %f mm\n”,n,t2)
44 b1=1.5*do

45 printf(” the width o f nut i s , %f mm\n”,b1)
46 length =210+ t2 +(2*8)

47 printf(” the l e n g t h o f screwd po r t i o n i s , %f mm\n”,
length)

48 // d e s i g o f p i n s i n nuts
49 // l e t d1 be d i a
50 d1=sqrt(F/(2* %pi/4*t))

51 printf(” the d i a o f p i n s i n nuts i s , %f mm\n”,d1)
52 // d e s i g n o f l i n k s
53 F1=F/2 // l oad on l i n k
54 Wcr =1423*5 //Fs=5
55 // l e t t3 be t h i c k n e s s and b3 be width o f l i n k
56 //Al=t3 ∗3 t3=3∗ t3 ˆ2// b3=3∗ t3
57 // I =(1/12) ∗ t3 ∗b3 ˆ2=2.25∗ t3 ˆ4
58 //k=s q r t ( I /Al ) =0.866∗ t3
59 L=110

60 a=1/7500

61 // acc t o r ank ine f o r n u l a
62 //Wcr=( f t ∗Al ) /(1+a ∗ (L/k ) ˆ2) =300∗ t3 ˆ2/ (1+(2 .15/ t1 ˆ2) )
63 // t3 ˆ4−23.7∗ t3 ˆ2−51=0
64 // t3=s q r t ( 2 5 . 7 ) //mm
65 printf(” the t h i c k n e s s and width i s , %f mm\n , %f mm\n”,

sqrt (25.7) ,3*sqrt (25.7))

66 printf(” the t h i c k n e s s i s say 6mm\n”)
67 t3=6 //mm
68 b3=3*t3 //mm
69 Al=3*t3^2
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Scilab code Exa 17.17 Scilab code Exa 17.17 Machine design Machine
design

1 // det . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 do=50 //mm
6 u=0.15 // tan ( q )
7 p1=16 //mm
8 p2=12 //mm
9 tmax =28 //N/mmˆ2

10 d1=do-p1/2

11 d2=do-p2/2

12 // tan ( a1 )=p/( %pi/d1 )=b1 =0.1212
13 b1 =0.1212

14 // tan ( a2 )=p/( %pi/d2 )=b2 =0.0868
15 b2 =0.0868

16 // l e t W be l oad
17 //T1=W∗ [ ( b1+u ) /(1−( b1∗u ) ) ] ∗ d1 /2=5.8∗W//N−mm
18 //T2=W∗ [ ( u−b2 ) /(1+( b2∗u ) ) ] ∗ d2/2=−.37∗W//N−mm
19 //T=T1−T2=7.17∗W
20 //To=W∗ ( p1−p2 ) /(2∗%pi ) =0.636∗W
21 // e f f=To/T
22 eff =0.636/7.17

23 printf(” the e f f i s , %f \n”,eff)
24 dc1=do -p1

25 // f c=W/Ac1=W/( %pi /4 ∗ dc1 ˆ2)=W/908//N/mmˆ2
26 // t1=16T/( %pi∗dc1 ˆ3)=W/1331//N/mmˆ2
27 // tmax=0.5∗ s q r t ( f c ˆ2 + 4∗ t1 ˆ2) =0.5∗1.863∗10ˆ−3∗W

583



28 W=tmax /(0.5*1.863*10^ -3) //N
29 printf(” the l oad a c t i n g i s , %f N”,W)

Scilab code Exa 17.41 // det . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 do=50 //mm
6 u=0.15 // tan ( q )
7 p1=16 //mm
8 p2=12 //mm
9 tmax =28 //N/mmˆ2

10 d1=do-p1/2

11 d2=do-p2/2

12 // tan ( a1 )=p/( %pi/d1 )=b1 =0.1212
13 b1 =0.1212

14 // tan ( a2 )=p/( %pi/d2 )=b2 =0.0868
15 b2 =0.0868

16 // l e t W be l oad
17 //T1=W∗ [ ( b1+u ) /(1−( b1∗u ) ) ] ∗ d1 /2=5.8∗W//N−mm
18 //T2=W∗ [ ( u−b2 ) /(1+( b2∗u ) ) ] ∗ d2/2=−.37∗W//N−mm
19 //T=T1−T2=7.17∗W
20 //To=W∗ ( p1−p2 ) /(2∗%pi ) =0.636∗W
21 // e f f=To/T
22 eff =0.636/7.17

23 printf(” the e f f i s , %f \n”,eff)
24 dc1=do -p1

25 // f c=W/Ac1=W/( %pi /4 ∗ dc1 ˆ2)=W/908//N/mmˆ2
26 // t1=16T/( %pi∗dc1 ˆ3)=W/1331//N/mmˆ2
27 // tmax=0.5∗ s q r t ( f c ˆ2 + 4∗ t1 ˆ2) =0.5∗1.863∗10ˆ−3∗W
28 W=tmax /(0.5*1.863*10^ -3) //N
29 printf(” the l oad a c t i n g i s , %f N”,W)

Machine design

1 // f i n d f o r c e r e q i r d at the end o f l e v e r
2 clc
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3 // s o l t u i o n
4 // g i v en
5 d=100 //mm
6 p=20 //mm
7 W=18000 //N
8 D1=250 //mm
9 R1=125 //mm

10 D2=100 //mm
11 R2=50 //mm
12 l=400 //mm
13 u=0.15 //=tan ( q )
14 u1=0.20

15 Lead =2*p

16 // tan ( a )=Lead /( %pi/d )=b=0.127
17 b=0.127

18 //P=W∗ tan ( u+a )
19 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
20 P=W*[(b+u)/(1-(b*u))]//N
21 R=(R1+R2)/2 //mm
22 T=[(P*d/2)+(u1*W*R)]//N−mm
23 // l e t P1 be req f o r c e
24 P1=T/l//N
25 printf(” the r eq f o r c e i s , %f N\n”,P1)
26 //P=W∗ tan (u−a )
27 //P=W∗ [ ( tan ( a )−tan ( q ) ) /(1+ tan ( a ) ∗ tan ( q ) ) ]
28 P2=W*[(u-b)/(1+(b*u))]//N
29 T2=[(P2*d/2)+(u1*W*R)]//N−mm
30 // l e t P3 be the f o r c e r eq
31 P3=T2/l//N
32 printf(” the f o r c e r eq f o r l owe r i n g l oad i s , %f N”,P3)
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Chapter 46

Ch18
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Chapter 47

Ch18

Scilab code Exa 18.1 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N1=150 //rpm
6 d1=750 //rpm
7 d2=450 //mm
8 d3=900 //mm
9 d4=150 //mm

10 s1=0.02

11 s2=0.02

12 // r e f f i g 1 8 . 1 2
13 N4={(d1*d3)/(d2*d4)}*N1 //rpm
14 printf(” the va lu e o f N4 i s , %f rpm\n”,N4)
15 //wen s l i p i s t h e r e
16 N4s ={(d1*d3)/(d2*d4)}*N1*(1-s1)*(1-s2)//rpm
17 printf(” the va lu e N4 when s l i p i s t h e r e i s , %f rpm”,
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N4s)

Scilab code Exa 18.1

Machine design

Scilab code Exa 17.51 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N1=150 //rpm
6 d1=750 //rpm
7 d2=450 //mm
8 d3=900 //mm
9 d4=150 //mm

10 s1=0.02

11 s2=0.02

12 // r e f f i g 1 8 . 1 2
13 N4={(d1*d3)/(d2*d4)}*N1 //rpm
14 printf(” the va lu e o f N4 i s , %f rpm\n”,N4)
15 //wen s l i p i s t h e r e
16 N4s ={(d1*d3)/(d2*d4)}*N1*(1-s1)*(1-s2)//rpm
17 printf(” the va lu e N4 when s l i p i s t h e r e i s , %f rpm”,

N4s)

Machine design

1 // f i n d work done
2 clc

3 // s o l t u i o n
4 // g i v en
5 p=10 //mm
6 d=50 //mm
7 W=20000 //N
8 D1=60 //mm
9 R1=30 //mm

10 D2=10 //mm
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11 R2=5 //mm
12 u=0.08 //=tan ( q )
13 u1=u

14 // tan ( a )=p/( %pi/d )=b=0.0637
15 b=0.0637

16 //P=W∗ tan ( u+a )
17 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
18 P=W*[(b+u)/(1-(b*u))]//N
19 T=(P*d/2) /1000 //N−m
20 N=170/10

21 Wd1=T*2*%pi*N//N−m
22 //wen l oad r o t a t e s with th sc rew
23 printf(” the workdone i n l i f t i n g i s , %f N−m\n”,Wd1)
24 // e f f 1=tan ( a ) /( tan ( a+q ) )
25 eff1=b*(1-b*u)/(b+u)

26 printf(” the e f f i s , %f \n”,eff1)
27 //wen l oad doesn ’ t t r o t a t e
28 R=(R1+R2)/2 //mm
29 T2={(P*d/2)+(u1*W*R)}/1000 //N−m
30 Wd2=T2*2*%pi*N//N−m
31 printf(” the work done wen s c r e dosnt r o t a t e i s , %f N−

m\n”,Wd2)
32 //To=W∗ tan ( a ) ∗d/2
33 To=W*b*d/2/1000 //N−m
34 eff2=To/T2

35 printf(” the e f f i i n t h i s c s e i s , %f ”,eff2)

Scilab code Exa 18.2 Scilab code Exa 17.6 Machine design Machine
design

1 // f i n d . .
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2 clc

3 // s o l t u i o n
4 // g i v en
5 d1 =0.450 //rpm
6 r1 =0.225 //m
7 d2=0.2 //m
8 r2=0.1 //m
9 N1=200 //rpm

10 x=1.95 //m
11 T1=1000 //N
12 u=0.25

13 // r e f f i g 1 8 . 1 7
14 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
15 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
16 // s i n ( a )=( r1+r2 ) /x=0.1667
17 // a =9.6// deg
18 a=(%pi /180) *9.6 // rad
19 q=%pi +(2*a)// rad
20 printf(” t e ang l e o f c on t a c t i s , %f rad \n”,q)
21 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
22 //T1/T2=y
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .8693
24 T2=T1 /2.387 //N
25 v=%pi*N1*d1/60 //m/ s
26 P=(T1-T2)*v

27 printf(” the power t r an sm i t t e d i s , %f W\n”,P)

Scilab code Exa 18.2

1 // f i n d power r q u i r e and e f f
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=50 //mm
6 p=8 //mm
7 W=2500 //N
8 D1=110 //mm
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9 R1=55 //mm
10 D2=55 //mm
11 R2=27.5 //mm
12 N=30 //rpm
13 u=0.15 //=tan ( q )
14 u2=0.12

15 // tan ( a )=p/( %pi/d )=b=0.055
16 b=0.055

17 //u1=u/ co s (B) =0.15/ co s ( 1 4 . 5 ) =0.155
18 u1 =0.155

19 //P=W∗ tan ( u+a )
20 //P=W∗ [ ( tan ( a )+tan ( q1 ) ) /(1− tan ( a ) ∗ tan ( q1 ) ) ]
21 P=W*[(b+u1)/(1-(b*u1))]//N
22 T1=(P*d/2) //N−mm
23 R=(R1+R2)/2 //mm
24 T2=u2*W*R//N−mm
25 T=(T1+T2)/1000 //N−m
26 Power=T*2*%pi*N/60 //W
27 printf(” the power r eq i s , %f W\n”,Power)
28 To=W*b*d/2/1000 //N−m
29 printf(” the t o rque a c t i n g i s , %f N−m\n”,To)
30 eff=To/T

31 printf(” the e f f i s , %f ”,eff)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d1 =0.450 //rpm
6 r1 =0.225 //m
7 d2=0.2 //m
8 r2=0.1 //m
9 N1=200 //rpm

10 x=1.95 //m
11 T1=1000 //N
12 u=0.25
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13 // r e f f i g 1 8 . 1 7
14 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
15 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
16 // s i n ( a )=( r1+r2 ) /x=0.1667
17 // a =9.6// deg
18 a=(%pi /180) *9.6 // rad
19 q=%pi +(2*a)// rad
20 printf(” t e ang l e o f c on t a c t i s , %f rad \n”,q)
21 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
22 //T1/T2=y
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .8693
24 T2=T1 /2.387 //N
25 v=%pi*N1*d1/60 //m/ s
26 P=(T1-T2)*v

27 printf(” the power t r an sm i t t e d i s , %f W\n”,P)

Scilab code Exa 18.3 Scilab code Exa 18.3 Machine design

1 // f i n d to rque req , s t r e s s , numbr o f t h r e ad s
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=25 //mm
6 p=5 //mm
7 W=10000 //N
8 D1=50 //mm
9 R1=25 //mm

10 D2=20 //mm
11 R2=10 //mm
12 u=0.2 //=tan ( q )
13 u1=0.15

14 N=12 //rpm
15 pb=5.8 //N/mmˆ2
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16 d=do -(p/2) //mm
17 Lead =2*p

18 // tan ( a )=Lead /( %pi/d )=b=0.1414
19 b=0.1414

20 //P=W∗ tan ( u+a )
21 //P=W∗ [ ( tan ( a )+tan ( q ) ) /(1− tan ( a ) ∗ tan ( q ) ) ]
22 P=W*[(b+u)/(1-(b*u))]//N
23 R=(R1+R2)/2 //mm
24 T=[(P*d/2)+(u1*W*R)]/1000 //N−mm
25 printf(” the t o rque a c t i n g i s , %f N−m\n”,T)
26 dc=do-p//mm
27 Ac=(%pi/4)*dc^2 //mmˆ2
28 fc=W/Ac //N/mmˆ2
29 printf(” the d i r e c t s t r e s s a c t i ng , %f N/mmˆ2\n”,fc)
30 t=(16*T*1000) /(%pi*dc^3) //N/mmˆ2
31 printf(” the sh ea r s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,t)
32 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
33 printf(” the s t r e s s a c t i n g i s ,%f N/mmˆ2\n”,tmax)
34 // l e t n be number o f t h r e ad s
35 t1=p/2 //mm// t h i c k n e s s o f t h r e ad s
36 n=W/(%pi*d*t1*5.8)

37 printf(” the number o f t h r e ad s are , %f ”,n)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 t=0.009 //m
6 b=0.25 //m
7 d=0.9 //m
8 N=336 //rpm
9 q=2.1 // rad

10 f=2 //N/mmˆ2
11 rho =980 // kg/mˆ3
12 u=0.35

13 v=%pi*N*d/60 //m/ s
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14 a=b*t// a r ea
15 Tt1=f*a*1000*1000 //N
16 T=Tt1

17 printf(” the va lu e o f Tt1 i s , %f N\n”,Tt1)
18 m=a*rho // mass / l e n g t h
19 Tc=m*v^2 //N
20 printf(” the c e n t r i f u g a l t e n s i o n i s , %f N\n”,Tc)
21 T1=T-Tc //N
22 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
23 //T1/T2=y
24 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .735
25 T2=T1 /2.085 //N
26 printf(” the va lu e o f T2 i s , %f N\n”,T2)
27 P=(T1-T2)*v//W
28 printf(” the poweer c a p a c i t y i s , %f W\n”,P)
29 Tt2=T2+Tc //N
30 P1=(Tt1 -Tt2)*v//W
31 printf(” the power c a p c i t y by t ak i n g c e n t r i f u g a l

f o r c e i s , %f W\n”,P1)

Scilab code Exa 18.3 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 t=0.009 //m
6 b=0.25 //m
7 d=0.9 //m
8 N=336 //rpm
9 q=2.1 // rad

10 f=2 //N/mmˆ2
11 rho =980 // kg/mˆ3
12 u=0.35

13 v=%pi*N*d/60 //m/ s
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14 a=b*t// a r ea
15 Tt1=f*a*1000*1000 //N
16 T=Tt1

17 printf(” the va lu e o f Tt1 i s , %f N\n”,Tt1)
18 m=a*rho // mass / l e n g t h
19 Tc=m*v^2 //N
20 printf(” the c e n t r i f u g a l t e n s i o n i s , %f N\n”,Tc)
21 T1=T-Tc //N
22 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
23 //T1/T2=y
24 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .735
25 T2=T1 /2.085 //N
26 printf(” the va lu e o f T2 i s , %f N\n”,T2)
27 P=(T1-T2)*v//W
28 printf(” the poweer c a p a c i t y i s , %f W\n”,P)
29 Tt2=T2+Tc //N
30 P1=(Tt1 -Tt2)*v//W
31 printf(” the power c a p c i t y by t ak i n g c e n t r i f u g a l

f o r c e i s , %f W\n”,P1)

Scilab code Exa 17.9 Machine design

Scilab code Exa 18.41 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W1 =18000 //N
6 F=4000 //N
7 do=60 //mm
8 p=10 //mm
9 D1=150 //mm

10 R1=75 //mm
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11 D2=50 //mm
12 R2=25 //mm
13 u=0.1 //=tan ( q )
14 u1=0.12

15 pb=7 //N/mmˆ2
16 // l e t P1 be max f o r c e
17 dc=do-p//mm
18 d=(do+dc)/2 //mm
19 // tan ( a )=p/( %pi∗d ) =0.058
20 b=0.058

21 W=W1+F//N
22 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a a c t i n g
23 R=(R1+R2)/2 //mm
24 T2=u1*W*R//N−mm
25 T=T1+T2 //N−mm
26 //T=2∗P1∗1000
27 P1=T/(2*1000) //N
28 printf(” the f o r c e a c t i n g at end o f l e v e r i s , %f N\n”,

P1)

29 W2=W1-F//N
30 T3=W2*[(u-b)/(1+(b*u))]*d/2 //N−mm
31 T4=u1*W2*R//N−mm
32 T5=T4+T3 //N−mm
33 P2=T5 /(2000) //N
34 printf(” the f o r c e a c t i n g i n l owe r i n g the ag t e i s , %f

N\n”,P2)
35 To=W*b*d/2 //N−mm
36 eff=To/T

37 printf(” the e f f i s , %f \n”,eff)
38 // l e t n be numbr o f theads
39 t=p/2 //mm// t h i k n e s s
40 n=(W)/(7* %pi*d*t)

41 printf(” the numbr o f t h r e ad s a r e ,%f”,n)

Machine design

1 // f i n d . .
2 clc
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3 // s o l t u i o n
4 // g i v en
5 P=30000 //W
6 d=1.5 //m
7 N=300 //rpm
8 q=2.88 // rad
9 u=0.3

10 t=0.0095 //m
11 rho =1100 // kg/mˆ3
12 f=2.5*10^6 //N/mˆ2
13 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
14 v=%pi*N*d/60 //m/ s
15 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
16 //P=(T1−T2) ∗v//W
17 //T1−T2=P/v=1273//N
18 // l o g (T1/T2)=u∗q =0 .25∗3 .477=2 .375
19 //T2=T1/2 . 375//N
20 T1=2199 //N
21 T2=926 //N
22 // l e t b i s width
23 //m=A∗ rho=b∗ t ∗ rho =10.45∗b// kg/m
24 //Tc=m∗vˆ2=5805∗b
25 //T=T1+Tc=f ∗b∗ t
26 // 23750∗b=2199+5805∗b
27 b=2199/(23750 -5805) //m
28 printf(” the widht o f b e l t i s , %f m\n”,b)

Scilab code Exa 18.4 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
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5 P=30000 //W
6 d=1.5 //m
7 N=300 //rpm
8 q=2.88 // rad
9 u=0.3

10 t=0.0095 //m
11 rho =1100 // kg/mˆ3
12 f=2.5*10^6 //N/mˆ2
13 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
14 v=%pi*N*d/60 //m/ s
15 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
16 //P=(T1−T2) ∗v//W
17 //T1−T2=P/v=1273//N
18 // l o g (T1/T2)=u∗q =0 .25∗3 .477=2 .375
19 //T2=T1/2 . 375//N
20 T1=2199 //N
21 T2=926 //N
22 // l e t b i s width
23 //m=A∗ rho=b∗ t ∗ rho =10.45∗b// kg/m
24 //Tc=m∗vˆ2=5805∗b
25 //T=T1+Tc=f ∗b∗ t
26 // 23750∗b=2199+5805∗b
27 b=2199/(23750 -5805) //m
28 printf(” the widht o f b e l t i s , %f m\n”,b)

Scilab code Exa 18.4 Machine design

Scilab code Exa 17.101 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d1=400 //mm
6 r1=200 //mm
7 d2=1600 //mm
8 r2=800 //mm
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9 q1=2.5 // rad
10 q2=3.78 // rad
11 u1=0.3

12 u2=0.25

13 N1=700 //rpm
14 P=22.5*10^3 //W
15 t=0.005 //mm
16 f=2.3*10^6 //N/mˆ2
17 // r e f f i g 1 8 . 1 9
18 v=%pi*N1*d1/60 //m/ s
19 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
20 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
21 //P=(T1−T2) ∗v//W
22 //T1−T2=P/v=1530//N
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .75
24 //T2=T1/2 . 21//N
25 T1=2896 //N
26 T2=1366 //N
27 // l e t b i s width
28 //m=A∗ rho=b∗ t ∗ rho=5∗b// kg/m
29 //Tc=m∗vˆ2=1080∗b
30 //T=T1+Tc=f ∗b∗ t
31 // 11500∗b=2896+1080∗b
32 b=2896/(11500 -1080) //m
33 printf(” the widht o f b e l t i s , %f m\n”,b)

Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 do=48 //mm
6 p=8 //mm
7 u=0.15 // tan ( q )
8 T=40000 //N−mm
9 // l e t W be we ig th

10 d=do -p/2 //mm
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11 Lead =3*p

12 // tan ( a )=Lead /( %pi/d )=b=0.174
13 b=0.174

14 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.155
15 u1 =0.155

16 //T1=W∗ [ ( b+u ) /(1−(b∗u ) ) ] ∗ d/2//N−mm// to rque a a c t i n g
17 //T=7.436∗W
18 W=T/7.436 //N
19 printf(” the l oad a c t i n g i s , %f N\n”,W)
20 h=50 //mm// h e i g t h o f nut
21 n=h/p//numbr o f th r ead
22 t=p/2 // t h i k n e s s o f t h e r r ad
23 pb=W/(%pi*n*t*d)//N/mmˆ2
24 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

Scilab code Exa 18.5 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d1=400 //mm
6 r1=200 //mm
7 d2=1600 //mm
8 r2=800 //mm
9 q1=2.5 // rad

10 q2=3.78 // rad
11 u1=0.3

12 u2=0.25

13 N1=700 //rpm
14 P=22.5*10^3 //W
15 t=0.005 //mm
16 f=2.3*10^6 //N/mˆ2
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17 // r e f f i g 1 8 . 1 9
18 v=%pi*N1*d1/60 //m/ s
19 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
20 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
21 //P=(T1−T2) ∗v//W
22 //T1−T2=P/v=1530//N
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .75
24 //T2=T1/2 . 21//N
25 T1=2896 //N
26 T2=1366 //N
27 // l e t b i s width
28 //m=A∗ rho=b∗ t ∗ rho=5∗b// kg/m
29 //Tc=m∗vˆ2=1080∗b
30 //T=T1+Tc=f ∗b∗ t
31 // 11500∗b=2896+1080∗b
32 b=2896/(11500 -1080) //m
33 printf(” the widht o f b e l t i s , %f m\n”,b)

Scilab code Exa 18.5 Machine design

Scilab code Exa 18.71 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 // r e f f i g 1 7 . 1 0
6 do=12 //mm
7 p=2 //mm
8 u=0.12 // tan ( q )
9 u2=0.25

10 R=6 //mm
11 P1=80 //N
12 W=4000 //N
13 d=do -p/2 //mm
14 // tan ( a )=p/( %pi∗d ) =0.058
15 b=0.058
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16 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
17 u1 =0.124

18 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
19 T2=u2*W*R//N−mm
20 T=T1+T2 //N−mn
21 l=T/P1 //mm
22 printf(” the l e n g t h o f hand l e r eq i s , %f mm\n”,l)
23 dc=do-p//mm
24 //T=(%pi /16) ∗ t ∗dc ˆ2
25 t=16*T/(%pi*dc^3) //N/mmˆ2
26 M=P1*150 //N−mm
27 fb=32*M/(%pi*dc^3) //N/mmˆ2
28 tmax =0.5* sqrt(fb^2 +4*t^2) //N/mmˆ2
29 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,

tmax)

30 h=25 //mm
31 n=h/p

32 t1=p/2

33 pb=W/(%pi*n*t1*d)//N/mmˆ2
34 printf(” the b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,pb)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=110*1000 //W
6 d1=0.9 //m
7 r1=0.45 //m
8 d2=1.2 //m
9 r2=0.6 //m

10 v=20 //m/ s
11 x=3.6 //m
12 u=0.3

13 s1 =0.012

14 s2 =0.012

15 rho =100 // kg/mˆ3
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16 //v=%pi∗N1∗d1/60∗(1− s1 ) //m/ s
17 N1 =20/0.0466 //rpm
18 //v∗(1− s2 )=%pi∗N2∗d2 /60//m/ s
19 N2 =19.76*60/( %pi *1.2) //rpm
20 T=P*60/(2* %pi*N2)

21 // s i n c e t h e r e i s 5% f r i c t i o n
22 Tn =1.05*T// net t o rque
23 // s i n c e b e l t i s to d e s i gn ed f o r 20% ov e r l o ad
24 TN=1.2*Tn //N−m
25 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
26 //TN=(T1−T2) ∗ r2
27 //T1−T2=TN/ r2 =7000/N
28 // s i n ( a )=(r2−r1 ) /x=2.4 deg
29 a=(%pi /180) *2.4 // rad
30 q1=%pi -a// rad
31 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q1)
32 // l o g (T1/T2)=u∗q1 =0.3∗ q1 =0.918
33 //T2=T1/2 . 51//N
34 T1 =11636 //N
35 T2=4636 //N
36 // l e t b i s width
37 //m=A∗ rho=b∗ t ∗ rho=15∗b// kg/m
38 //Tc=m∗vˆ2=6000∗b
39 //T=T1+Tc=f ∗b∗ t
40 // 37500∗b=11636+6000∗b
41 b=11636/(37500 -6000) //m
42 printf(” the widht o f b e l t i s , %f m\n”,b)
43 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
44 printf(” the l e n g t h o f b e l t i s , %f m”,L)
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Scilab code Exa 18.7 Scilab code Exa 18.7 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 b=0.100 //m
6 t=0.01 //m
7 v=16.67 //m/ s
8 //T1−T2=1.8 ∗T2
9 f=1.6 //N/mmˆ2

10 rho =1000 // kg/mˆ3
11 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
12 T=f*b*t*10^6 //N//max t e n s i o n
13 m=0.1*0.01*1000 // kg/m
14 Tc=m*v^2 //N
15 T1=T-Tc //N
16 T2=T1/2.8 //N
17 P=(T1 -T2)*v

18 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
19 vm=sqrt(T/(3*m))//m/ s
20 Tc1=T/3 //N
21 T11=T-Tc1

22 T21=T11 /2.8

23 P1=(T11 -T21)*vm

24 printf(” the max power tan s i s , %f W\n”,P1)

Scilab code Exa 17.121 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=110*1000 //W
6 d1=0.9 //m
7 r1=0.45 //m
8 d2=1.2 //m
9 r2=0.6 //m
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10 v=20 //m/ s
11 x=3.6 //m
12 u=0.3

13 s1 =0.012

14 s2 =0.012

15 rho =100 // kg/mˆ3
16 //v=%pi∗N1∗d1/60∗(1− s1 ) //m/ s
17 N1 =20/0.0466 //rpm
18 //v∗(1− s2 )=%pi∗N2∗d2 /60//m/ s
19 N2 =19.76*60/( %pi *1.2) //rpm
20 T=P*60/(2* %pi*N2)

21 // s i n c e t h e r e i s 5% f r i c t i o n
22 Tn =1.05*T// net t o rque
23 // s i n c e b e l t i s to d e s i gn ed f o r 20% ov e r l o ad
24 TN=1.2*Tn //N−m
25 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
26 //TN=(T1−T2) ∗ r2
27 //T1−T2=TN/ r2 =7000/N
28 // s i n ( a )=(r2−r1 ) /x=2.4 deg
29 a=(%pi /180) *2.4 // rad
30 q1=%pi -a// rad
31 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q1)
32 // l o g (T1/T2)=u∗q1 =0.3∗ q1 =0.918
33 //T2=T1/2 . 51//N
34 T1 =11636 //N
35 T2=4636 //N
36 // l e t b i s width
37 //m=A∗ rho=b∗ t ∗ rho=15∗b// kg/m
38 //Tc=m∗vˆ2=6000∗b
39 //T=T1+Tc=f ∗b∗ t
40 // 37500∗b=11636+6000∗b
41 b=11636/(37500 -6000) //m
42 printf(” the widht o f b e l t i s , %f m\n”,b)
43 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
44 printf(” the l e n g t h o f b e l t i s , %f m”,L)

Machine design
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1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=100*1000 //n
6 N=60 //rpm
7 u=0.12

8 fc=100 //N/mmˆ2
9 // l e t Ac be c o r e d i a

10 Ac=W/fc //mmˆ2
11 // c o r r to Ac , we get ’
12 do=50 //mm
13 dc=41.5 //mm
14 d=46 //mm
15 p=8 //mm
16 printf(” the nominal , c o r e ,mean d i a and p i t c h o f

s c rew c o r r e s p ond i n g to Ac are , %f mm\n , %f mm\n , %f
mm\n , %f mm\n”,do ,dc,d,p)

17 // tan ( a )=p/( %pi∗d ) =0.055
18 b=0.055

19 //u1=u/( co s (B) )=u /( co s ( 1 5 ) =0.124
20 u1 =0.124

21 P=W*[(b+u)/(1-(b*u))]//N
22 T1=P*d/2 //N−mm
23 T2=0.1*T1 //N
24 T=T1+T2 //N−mm
25 To=W*b*d/2 //N
26 eff=To/T

27 Power=T*2* %pi*N/60000 //W
28 printf(” the e f f i and power t r anm i t t ed i s , %f \n , %f W\

n”,eff ,Power)

Scilab code Exa 18.9 Scilab code Exa 18.9 Machine design
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1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 b=0.100 //m
6 t=0.01 //m
7 v=16.67 //m/ s
8 //T1−T2=1.8 ∗T2
9 f=1.6 //N/mmˆ2

10 rho =1000 // kg/mˆ3
11 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
12 T=f*b*t*10^6 //N//max t e n s i o n
13 m=0.1*0.01*1000 // kg/m
14 Tc=m*v^2 //N
15 T1=T-Tc //N
16 T2=T1/2.8 //N
17 P=(T1 -T2)*v

18 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
19 vm=sqrt(T/(3*m))//m/ s
20 Tc1=T/3 //N
21 T11=T-Tc1

22 T21=T11 /2.8

23 P1=(T11 -T21)*vm

24 printf(” the max power tan s i s , %f W\n”,P1)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=4.8 //m
6 d1=1.5 //m
7 d2=1 //m
8 To=3000 //N
9 m=1.5 // kg/m

10 u=0.3

11 N2=400 //rpm
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12 v=%pi*N2*d2/60 //m/ s
13 Tc=m*v^2

14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //To=(T1+T2+2∗Tc ) /2
16 //T1+T2=4677
17 // s i n ( a )=(r1−r2 ) /x=0.0521
18 a=(%pi /180)*3 // rad
19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s ,% f rad \n”,q)
21 // l o g (T1/T2)=u∗q=0.3∗q=0.3965
22 //T2=T1/2 . 5 //N
23 T1=3341 //N
24 T2=1336 //N
25 P=(T1-T2)*v

26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)

Scilab code Exa 17.14 Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=40000 //N
6 L=400 //mm
7 do=50 //mm
8 p=10 //mm
9 fcu =320 //N/mmˆ2

10 fy=200 //N/mmˆ2
11 ty=120 //N/mmˆ2
12 tc=20 //N/mmˆ2
13 pb=12 //N/mmˆ2
14 E=210*1000 //N/mmˆ2
15 u=0.13 ///=tan ( q )
16 dc=do-p//mm
17 Ac=(%pi/4)*dc^2
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18 fc=W/Ac //N/mmˆ2
19 d=(do+dc)/2 //mm
20 // tan ( a )=p/( %pi∗d ) =0.07
21 b=0.07

22 T=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
23 // l e t t be s t r e s s
24 t=(T*16)/(%pi*dc^3) //N/mmˆ2
25 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
26 printf(” the max sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2\n”,

tmax)

27 Fs=ty/tmax

28 printf(” f a c t o r o f s a f e t y i s , %f\n”,Fs)
29 // l e t n be numbr o f t h e r ad s
30 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
31 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

32 printf(” the numbr o f t h r e ad s i s n=5\n”)
33 n=5

34 h=p*n//mm
35 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
36 To=W*b*d/2 //N−mm
37 eff=To/T

38 printf(” the e f f o f arrngement i s , %f”,eff)

Scilab code Exa 18.9 Scilab code Exa 18.9 Machine design Machine de-
sign

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=4.8 //m
6 d1=1.5 //m
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7 d2=1 //m
8 To=3000 //N
9 m=1.5 // kg/m

10 u=0.3

11 N2=400 //rpm
12 v=%pi*N2*d2/60 //m/ s
13 Tc=m*v^2

14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //To=(T1+T2+2∗Tc ) /2
16 //T1+T2=4677
17 // s i n ( a )=(r1−r2 ) /x=0.0521
18 a=(%pi /180)*3 // rad
19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s ,% f rad \n”,q)
21 // l o g (T1/T2)=u∗q=0.3∗q=0.3965
22 //T2=T1/2 . 5 //N
23 T1=3341 //N
24 T2=1336 //N
25 P=(T1-T2)*v

26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N2=600 //rpm
6 P=15*1000 //w
7 N1=1750 //rpm
8 rho =1000 // kg/mˆ3
9 f=4*10^6 //N/mˆ2

10 u1=0.5

11 u2=0.4

12 v=20 //m/ s
13 // r e f f i g 1 8 . 2 1
14 d1=v*60/( %pi*N1)//m
15 d2=v*60/( %pi*N2)//m
16 printf(” the d i a o f mottr and b lower p u l l e y are , %f m\
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n , %f m\n”,d1 ,d2)
17 x=2*d2 //m
18 L=(%pi/2)*(d1+d2)+(2*x)+(d1-d2)^2/(4*x)

19 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
20 // s i n ( a )=(r1−r2 ) /x=0.1643
21 a=(%pi /180) *9.46 // rad
22 q=%pi -2*a// rad
23 q2=%pi+2*a

24 // s i n c e u1∗q1 >u2∗q2 , t h e r f o r e d e s i g n i s b lower based
25
26 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=750//N
29 // l o g (T1/T2)=u∗q=0.4∗ q2 =0.6035
30 //T2=T1/4//N
31 T1=1000 //N
32 T2=250 //N
33 // l e t a be the a r ea
34 //m=a∗ rho =1500∗a // mass / l e n g t h
35 //Tc=m∗v ˆ2=0.6∗10ˆ6∗ a //N
36 //T=T1+Tc=1000+(0.6∗10ˆ6∗ a ) . . . eq1
37 //T=f ∗a=4∗10ˆ6∗a . . . . eq2
38 // eq1=eq2
39 a=1000/(3.4*10^6) //mˆ2
40 printf(” the a r ea o f b e l t i s , %f mˆ2\n”,a)
41 Tc =0.6*10^6*a//N
42 To=(T1+T2+2*Tc)/2 //N
43 printf(”min i n i t i a l t e n s i o n i s , %f N\n”,To)
44 Toi=To +(0.5)*To //N// i n c r e a s e d i n i t i a l t e n s a i o n
45 // Toi=(T1i+T2i+2∗Tc ) /2//N
46 // T1i+T2i = 2 0 5 1 . 2 . . . eq3
47 // T1i /T2i = 4 . . . eq4
48 // from eq3 an eq4
49 T1i =1640.96 //N
50 T2i=T1i/4

51 printf(” the r e s u l t a n t f o r c e i n p l ane o f b lower i s , %f
N”,T1i -T2i)
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Scilab code Exa 17.15 Machine design

1 // f i n d . . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=80000 //N
6 H1=400 //mm
7 fet =200 //N/mmˆ2
8 fec =200 //N/mmˆ2
9 te=120 //N/mmˆ2

10 fetn =100 //N/mmˆ2
11 fecn =90 //N/mmˆ2
12 te=80 //N/mmˆ2
13 pb=18 //N/mmˆ2
14 // l e t dc be c o r e d i a
15 Fs=2

16 //W=(%pi /4) ∗dc ˆ2∗ f e c /Fs =78.55∗ dc ˆ2
17 // dc=s q r t (W/78 . 5 5 )
18 printf(” the c o r e d i a i s , %f mm\n”,sqrt(W/78.55))
19 printf(” the c o r e d i a i s , say 38mm s e l c t e d from t a b l e

17 . 2\ n”)
20 dc=38 //mm
21 do=46 //mm
22 p=8 //m
23 printf(” the nomnal d i a and p i t c h i s , %f mm\n , %f mm\n”

,do ,p)

24 d=(do+dc)/2 //mm
25 // tan ( a )=p/( %pi∗d ) =0.0606
26 b=0.0606

27 u=0.14 //=tan ( q )
28 T1=W*[(b+u)/(1-(b*u))]*d/2 //N−mm// to rque a c t i n g
29 fc=W/(%pi*dc^2/4) //N/mmˆ@
30 t=(16* T1)/(%pi*dc^2) //N/mmˆ2
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31 fcmax =0.5*[ fc+sqrt(fc^2 +4*t^2)]//N/mmˆ2
32 printf(” the max p r i c s t r e s s i s , %f N/mmˆ2\n”,fcmax)
33 tmax =0.5* sqrt(fc^2 +4*t^2) //N/mmˆ2
34 printf(” the max sh ea r s t r e s s i s , %f N/mmˆ2\n”,tmax)
35 // l e t n be numbr o f t h e r ad s
36 //n=W/(12∗%pi /4∗ ( doˆ2−dc ˆ2) )
37 printf(” the numbr o f t h r e ad s i s , %f \n”,W/(12* %pi /4*(

do^2-dc^2)))

38 printf(” the numbr o f t h r e ad s i s n=10\n”)
39 n=10

40 h=p*n//mm
41 printf(” the h e i g t h o f nut i s , %f mm\n”,h)
42 // l e t D1 be ou t e r d i a o f nut
43 //W=(%pi /4) ∗ [ D1ˆ2−do ˆ2 ]∗ f e t n /2=39 .3∗ (D1ˆ2−2116)
44 D1=sqrt(W/39.3 +2116) //mm
45 printf(” the ou t e r d i a o f nut i s , %f mm\n”,D1)
46 // l e t D2 be ou t e r d i a o f nut c o l l a r
47 //W=(%pi /4) ∗ [ D2ˆ2−D1ˆ2 ]∗ f e t n /2=35 .3∗ (D2ˆ2−4225)
48 D2=sqrt(W/35.3 + 4225) //mm
49 printf(” the o t e r d i a o f c o l l a r nut i s , %f mm\n”,D2)
50 t1=W/(%pi*D1*40) //mm
51 printf(” the t h i c k n e s s o f nut i s , %f mm\n”,t1)
52 D3 =1.75* do //mm
53 h3=50 //mm
54 t3=10 //mm
55 d3=160 //mm
56 printf(” the h e i g t h , t h i c k n e s s , and d i a o f top o f cup

i s , %f mm\n , %f mm\n , %f mm\n”,h3 ,t3,d3)
57 u1=u// assume
58 //M=f o r c e a pp l i e d ∗ l e n g t h o f l e v e r
59 M=300*2250 //N−mm
60 // l e t D4 be d i a o f hand le
61 fb =200/2

62 D4=(M/(%pi /32*fb))^(1/3) //mm
63 printf(” the d i a o f ahnd le i s , %f mm\n”,D4)
64 H4=2*D4 //mm
65 printf(” the h e i g t h o f head i s , %f mm\n”,H4)
66 // d e s i g n o f body
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67 D5=1.5*D2 //mm
68 t5 =0.25* do //mm
69 D6 =2.25* D2 //mm
70 D7 =1.75* D6 //mm
71 t2=2*t1 //mm
72 To=W*b*d/2 //N−mm
73 printf(” the d i a o f body at top i s ,%fmm\n”,D5)
74 printf(” the t h i c k n e s s o f boody i s , %f mm\n”,t5)
75 printf(” the i n n e r d i a i s , %f mm\n”,D6)
76 printf(” the ou t r d i a i s , %f mm\n”,D7)
77 printf(” the t h i c k n e s s o f base i s , %f mm\n”,t2)

Scilab code Exa 18.11 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d1=0.3 //m
6 d2=0.45 //m
7 q1=2.8 // rad
8 q2=3.66 // rad
9 N1=200 //rpm

10 u=0.25

11 P=3000 //W
12 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
13 // s i n c e q2>q1 , t h e r f o r e d e s i g n i s sma l l e r p u l l e y

based
14 v=%pi*N1*d1/60 //m/ s
15 //P=(T1−T2) ∗v
16 //T1−T2=955//N
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17 // l o g (T1/T2)=u∗q=0.25∗ q1 =0.3043
18 //T2=T1/2 . 015//N
19 T1=1896 //N
20 T2=941 //N
21 To=(T1+T2)/2

22 Toi=To +(0.1)*To //N// i n c r e s e d i n i t i a l t e n s i o n
23 // Toi=(T11+T22 ) /2//N
24 //T11+T22=2∗Toi //N
25 //T11+T22=3120.7//N . . . . eq1
26 //T12/T22 = 2 . 0 1 5 . . . eq2
27 // from eq1 and eq2
28 T11 =2085.7

29 T22 =1035 //N
30 P1=(T11 -T22)*v

31 u1=u+(0.1)*u

32 // l o g ( T111/T222 )=u1∗q1 =0.3348
33 //T111/T222=2.16
34 // Toi=(T111+T222 ) / 2 . . . . . eq3
35 //T111+T222 = 2 8 3 7 . . . . eq4
36 // from eq3 and eq4
37 T111 =1939 //N
38 T222 =898 //N
39 P2=(T111 -T222)*v//W
40 pi1 =((P1 -P)/P)*100

41 pi2 =((P2 -P)/P)*100

42 printf(” the p e r c t a g e i n c i n power wen i n i t i a l
t e n s i o n i s i n c i s , %f \n”,pi1)

43 printf(” the %age p e r c t i n c inpower wen c o e f f i c i e n t
o f r i c t i o n s i , %f”,pi2)

Scilab code Exa 17.16

Machine design

Scilab code Exa 18.101 // d e s i n g
2 clc

3 // s o l t u i o n
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4 // g i v en
5 // r e f f i g 1 7 . 1 2
6 W=4000 //N
7 l=110 //mm
8 ft=100 //N/mmˆ2
9 t=50 //N/mmˆ2

10 pb=20 //N/mmˆ2
11 p=6

12 u=0.20

13 // d e s i g n o f s qua r e
14 // co s ( q ) =0.8112
15 q=(%pi /180) *35.1 // rad
16 F=W/(2* tan(q))//N
17 W1=2*F//N
18 // l e t dc be c o r e d i a
19 // dc=s q r t (4∗W1/( %pi∗ f t ) )
20 printf(” the c o r e d i a i s , %f mm\n”,sqrt (4*W1/(%pi*ft))

)

21 printf(” the c o r e d i a i s , say dc=14 mm\n”)
22 dc=14 //mm
23 do=dc+p

24 printf(” the nominal d i a i s , %f mm\n”,do)
25 d=do -p/2

26 // tan ( a )=p/( %pi/d )=b=0.1123
27 b=0.1123

28 P=W*[(b+u)/(1-(b*u))]//N
29 T=(P*d/2)

30 t1=(16*T)/(%pi*dc^3) // /N/mmˆ2
31 ft1=W1/(%pi/4*dc^2) //N/mmˆ2
32 ftmax =0.5*( ft1+ sqrt(ft1^2 +4*t1^2))//N/mmˆ2
33 tmax =0.5*( sqrt(ft1^2 + 4* t1^2))//N/mmˆ2
34 printf(” the max p r i n s t r e s s and max sh ea r s t r e s s i s ,

%f N/mmˆ2\n , %f N/mmˆ2\n”,ftmax ,tmax)
35 printf(” s i n c e max s t r e s s e s a r e w i th i n s a f e l i m i t s ,

t h e r e f o r e d e s i g n i s s a f e \n”)
36 // d e s i g n o f nut
37 // l e t n be numbr o f t h r e ad s
38 //n=W1/( %pi /4∗20∗ ( doˆ2−dc ˆ2) )
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39 printf(” the numbr o f t h r e ad s a r e ,%f \n”,W1/(%pi
/4*20*( do^2-dc^2)))

40 printf(” s i n c e number o f t h r e ad s can not so l e s s , so
we take n=4\n”)

41 n=4

42 t2=n*p//mm
43 printf(” the number o f the rd and t h i c k n e s s o f t h r e ad s

i s , %f \n , %f mm\n”,n,t2)
44 b1=1.5*do

45 printf(” the width o f nut i s , %f mm\n”,b1)
46 length =210+ t2 +(2*8)

47 printf(” the l e n g t h o f screwd po r t i o n i s , %f mm\n”,
length)

48 // d e s i g o f p i n s i n nuts
49 // l e t d1 be d i a
50 d1=sqrt(F/(2* %pi/4*t))

51 printf(” the d i a o f p i n s i n nuts i s , %f mm\n”,d1)
52 // d e s i g n o f l i n k s
53 F1=F/2 // l oad on l i n k
54 Wcr =1423*5 //Fs=5
55 // l e t t3 be t h i c k n e s s and b3 be width o f l i n k
56 //Al=t3 ∗3 t3=3∗ t3 ˆ2// b3=3∗ t3
57 // I =(1/12) ∗ t3 ∗b3 ˆ2=2.25∗ t3 ˆ4
58 //k=s q r t ( I /Al ) =0.866∗ t3
59 L=110

60 a=1/7500

61 // acc t o r ank ine f o r n u l a
62 //Wcr=( f t ∗Al ) /(1+a ∗ (L/k ) ˆ2) =300∗ t3 ˆ2/ (1+(2 .15/ t1 ˆ2) )
63 // t3 ˆ4−23.7∗ t3 ˆ2−51=0
64 // t3=s q r t ( 2 5 . 7 ) //mm
65 printf(” the t h i c k n e s s and width i s , %f mm\n , %f mm\n”,

sqrt (25.7) ,3*sqrt (25.7))

66 printf(” the t h i c k n e s s i s say 6mm\n”)
67 t3=6 //mm
68 b3=3*t3 //mm
69 Al=3*t3^2

Machine design
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1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N2=600 //rpm
6 P=15*1000 //w
7 N1=1750 //rpm
8 rho =1000 // kg/mˆ3
9 f=4*10^6 //N/mˆ2

10 u1=0.5

11 u2=0.4

12 v=20 //m/ s
13 // r e f f i g 1 8 . 2 1
14 d1=v*60/( %pi*N1)//m
15 d2=v*60/( %pi*N2)//m
16 printf(” the d i a o f mottr and b lower p u l l e y are , %f m\

n , %f m\n”,d1 ,d2)
17 x=2*d2 //m
18 L=(%pi/2)*(d1+d2)+(2*x)+(d1-d2)^2/(4*x)

19 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
20 // s i n ( a )=(r1−r2 ) /x=0.1643
21 a=(%pi /180) *9.46 // rad
22 q=%pi -2*a// rad
23 q2=%pi+2*a

24 // s i n c e u1∗q1 >u2∗q2 , t h e r f o r e d e s i g n i s b lower based
25
26 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=750//N
29 // l o g (T1/T2)=u∗q=0.4∗ q2 =0.6035
30 //T2=T1/4//N
31 T1=1000 //N
32 T2=250 //N
33 // l e t a be the a r ea
34 //m=a∗ rho =1500∗a // mass / l e n g t h
35 //Tc=m∗v ˆ2=0.6∗10ˆ6∗ a //N
36 //T=T1+Tc=1000+(0.6∗10ˆ6∗ a ) . . . eq1
37 //T=f ∗a=4∗10ˆ6∗a . . . . eq2
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38 // eq1=eq2
39 a=1000/(3.4*10^6) //mˆ2
40 printf(” the a r ea o f b e l t i s , %f mˆ2\n”,a)
41 Tc =0.6*10^6*a//N
42 To=(T1+T2+2*Tc)/2 //N
43 printf(”min i n i t i a l t e n s i o n i s , %f N\n”,To)
44 Toi=To +(0.5)*To //N// i n c r e a s e d i n i t i a l t e n s a i o n
45 // Toi=(T1i+T2i+2∗Tc ) /2//N
46 // T1i+T2i = 2 0 5 1 . 2 . . . eq3
47 // T1i /T2i = 4 . . . eq4
48 // from eq3 an eq4
49 T1i =1640.96 //N
50 T2i=T1i/4

51 printf(” the r e s u l t a n t f o r c e i n p l ane o f b lower i s , %f
N”,T1i -T2i)
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Chapter 48

Ch19

Scilab code Exa 19.1 Scilab code Exa 19.1 Machine design Machine de-
sign

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=300 //rpm
7 d=550 //mm
8 n=4

9 fb=15 //N/mmˆ2
10 // l e t b1 minor ax i s , a1 major a x i s
11 T=(P*60) /(2* %pi*N)//N−m
12 M=2*T/n*1000 //N−mm
13 // a1=2b1
14 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3
15 // fb=M/Z
16 b1=(M/(%pi /8*fb))^(1/3) //mm
17 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)
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1 // det . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 do=50 //mm
6 u=0.15 // tan ( q )
7 p1=16 //mm
8 p2=12 //mm
9 tmax =28 //N/mmˆ2

10 d1=do-p1/2

11 d2=do-p2/2

12 // tan ( a1 )=p/( %pi/d1 )=b1 =0.1212
13 b1 =0.1212

14 // tan ( a2 )=p/( %pi/d2 )=b2 =0.0868
15 b2 =0.0868

16 // l e t W be l oad
17 //T1=W∗ [ ( b1+u ) /(1−( b1∗u ) ) ] ∗ d1 /2=5.8∗W//N−mm
18 //T2=W∗ [ ( u−b2 ) /(1+( b2∗u ) ) ] ∗ d2/2=−.37∗W//N−mm
19 //T=T1−T2=7.17∗W
20 //To=W∗ ( p1−p2 ) /(2∗%pi ) =0.636∗W
21 // e f f=To/T
22 eff =0.636/7.17

23 printf(” the e f f i s , %f \n”,eff)
24 dc1=do -p1

25 // f c=W/Ac1=W/( %pi /4 ∗ dc1 ˆ2)=W/908//N/mmˆ2
26 // t1=16T/( %pi∗dc1 ˆ3)=W/1331//N/mmˆ2
27 // tmax=0.5∗ s q r t ( f c ˆ2 + 4∗ t1 ˆ2) =0.5∗1.863∗10ˆ−3∗W
28 W=tmax /(0.5*1.863*10^ -3) //N
29 printf(” the l oad a c t i n g i s , %f N”,W)

Scilab code Exa 18.11 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
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4 // g i v en
5 d1=0.3 //m
6 d2=0.45 //m
7 q1=2.8 // rad
8 q2=3.66 // rad
9 N1=200 //rpm

10 u=0.25

11 P=3000 //W
12 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
13 // s i n c e q2>q1 , t h e r f o r e d e s i g n i s sma l l e r p u l l e y

based
14 v=%pi*N1*d1/60 //m/ s
15 //P=(T1−T2) ∗v
16 //T1−T2=955//N
17 // l o g (T1/T2)=u∗q=0.25∗ q1 =0.3043
18 //T2=T1/2 . 015//N
19 T1=1896 //N
20 T2=941 //N
21 To=(T1+T2)/2

22 Toi=To +(0.1)*To //N// i n c r e s e d i n i t i a l t e n s i o n
23 // Toi=(T11+T22 ) /2//N
24 //T11+T22=2∗Toi //N
25 //T11+T22=3120.7//N . . . . eq1
26 //T12/T22 = 2 . 0 1 5 . . . eq2
27 // from eq1 and eq2
28 T11 =2085.7

29 T22 =1035 //N
30 P1=(T11 -T22)*v

31 u1=u+(0.1)*u

32 // l o g ( T111/T222 )=u1∗q1 =0.3348
33 //T111/T222=2.16
34 // Toi=(T111+T222 ) / 2 . . . . . eq3
35 //T111+T222 = 2 8 3 7 . . . . eq4
36 // from eq3 and eq4
37 T111 =1939 //N
38 T222 =898 //N
39 P2=(T111 -T222)*v//W
40 pi1 =((P1 -P)/P)*100
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41 pi2 =((P2 -P)/P)*100

42 printf(” the p e r c t a g e i n c i n power wen i n i t i a l
t e n s i o n i s i n c i s , %f \n”,pi1)

43 printf(” the %age p e r c t i n c inpower wen c o e f f i c i e n t
o f r i c t i o n s i , %f”,pi2)
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Ch18

624



Chapter 50

Ch19

Scilab code Exa 18.1 Scilab code Exa 18.1 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 N=240 //rpm
7 L=0.350 //mm
8 u=0.25

9 t=10 //mm
10 n=6

11 q=%pi

12 fts =80 //N/mmˆ2
13 ftk =80 //N/mmˆ2
14 ts=50 //N/mmˆ2
15 tk=50 //N/mmˆ2
16 f=2.5 //N/mmˆ2
17 ft=4.5 //N/mmˆ2
18 fb=15 //N/mmˆ2
19 rho =7200 // kg/mˆ3
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20 // fb ∗10ˆ6= rho ∗vˆ2
21 v=sqrt(ft *10^6/ rho)//m/ s
22 printf(” the speed i s , %f m/ s \n”,v)
23 D=(v*60)/(%pi*N)//m
24 printf(” the d i a o f p u l l e y i s , %f m\n”,D)
25 // l e t b e width o f b e l t
26 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=1400//N
29 // l o g (T1/T2)=u∗q =0 .25∗3 .14=0 .3415
30 //T2=T1/2 . 195//N
31 T1=2572 //N
32 T2=1172 //N
33 rho1 =1000 // kg/mˆ3
34 //A=b∗ t =10∗b/10ˆ6//mˆ2
35 // l e t b i s width
36 //m=A∗ rho1=b∗ t ∗ rho =0.01∗b// kg/m
37 //Tc=m∗v ˆ2=6.25∗b
38 //T=f ∗b∗ t =25∗b//N
39 //T1=T−Tc
40 //T1=25∗b−6.25b
41 //b=T1/18 . 75//mm
42 printf(” the width o f b e l t s i , %f mm\n”,T1 /18.75)
43 printf(” the s tandard width o f b e l t i s b=140mm\n”)
44 b=140 //mm
45 Tc =6.25*b//N
46 // l e t d eb d i a o f s h a f t
47 T3=(P*60) /(2* %pi*N)//N−mm
48 M=(T1+T2+2*Tc)*L

49 Te=sqrt(M^2 + T3^2)

50 //d=((Te ∗16∗1000) /( %pi∗ t s ) ) ˆ ( 1/3 ) //mm
51 printf(” the d i a o f s h a f t i s , %f mm\n” ,((Te *16*1000) /(

%pi*ts))^(1/3))

52 printf(” the s tandard d i a o f s h a f t i s d=65mm\n”)
53 d=65 //mm
54 // c o r r e s to d=65mm,
55 width =20 //mm
56 thickness =12 //mm
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57 printf(” c o r r epond i ng to d=65mm, t h i c k n e s s and width
i s , %f mm\n , %f mm\n”,thickness ,width)

58 // l e t l be l e n g t h o f key
59 //T3∗1000= l ∗20∗ tk ∗d/2
60 // l=T3/ (32500 ) //mm
61 printf(” the l e n g t h o f key i s , %f mm\n”,T3 /(32500))
62 printf(” l e n g t h shou ld be a t l e a s t l =102 mm\n”)
63 printf(” t h e r f o r e l e n g t h i s 102 mm\n”)
64 l=102 //mm
65 // l e t b1 minor ax i s , a1 major a x i s
66 M=2*T3/n*1000 //N−mm
67 // a1=2b1
68 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.2=393∗b1 ˆ3
69 // fb=M/Z
70 b1=(M/(0.393* fb))^(1/3) //mm
71 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N1=150 //rpm
6 d1=750 //rpm
7 d2=450 //mm
8 d3=900 //mm
9 d4=150 //mm

10 s1=0.02

11 s2=0.02

12 // r e f f i g 1 8 . 1 2
13 N4={(d1*d3)/(d2*d4)}*N1 //rpm
14 printf(” the va lu e o f N4 i s , %f rpm\n”,N4)
15 //wen s l i p i s t h e r e
16 N4s ={(d1*d3)/(d2*d4)}*N1*(1-s1)*(1-s2)//rpm
17 printf(” the va lu e N4 when s l i p i s t h e r e i s , %f rpm”,

N4s)
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Scilab code Exa 19.1 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=300 //rpm
7 d=550 //mm
8 n=4

9 fb=15 //N/mmˆ2
10 // l e t b1 minor ax i s , a1 major a x i s
11 T=(P*60) /(2* %pi*N)//N−m
12 M=2*T/n*1000 //N−mm
13 // a1=2b1
14 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3
15 // fb=M/Z
16 b1=(M/(%pi /8*fb))^(1/3) //mm
17 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Scilab code Exa 19.3 Machine design

Scilab code Exa 18.21 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=0.9 //m
6 N=200 //rpm
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7 P=7500 //W
8 T=145 //n
9 //T1=2∗T2

10 n=6

11 fb=15 //N/mmˆ2
12 t=63 //N/mmˆ2
13 v=%pi*N*D/60 //m/ s
14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //P=(T1−T2) ∗v . . . eq1
16 //T1=2T2 . . . eq2
17 // from 1 and 2
18 T2=796 //N
19 T1=1592 //N
20 //b=T1/14 . 5//mm
21 printf(” the widht i s , %f mm\n”,T1 /14.5)
22 printf(” the widht i s , say 112mm\n”)
23 b=112 //mm
24 T=(P*60) /(2* %pi*N)*1000 //N−mm
25 // ( (T∗16) /( %pi∗ t ) ) ( 1 / 3 ) =12.4∗dˆ3
26 printf(” the d i a o f s h a f t i s , %f mm\n” ,(T/12.4) ^(1/3))
27 printf(” the d i a o f s h a f t i s , say d=35mm\n”)
28 d=35 //mm
29 printf(” width o f p u l l e y i s B\n” ,112+13)
30 t1=D*1000/300 + 2//mm
31 printf(” the t h i c k n e s s o f p u l l e y i s , %f mm\n”,t1)
32 // l e t b1 minor ax i s , a1 major a x i s
33 // a1=2∗b1
34 M=2*T1/n*1000 //N−mm
35 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.393∗ b1 ˆ3
36 // fb=M/Z
37 b1=(M/(0.393* fb))^(1/3) //mm
38 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Machine design

1 // f i n d . .
2 clc
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3 // s o l t u i o n
4 // g i v en
5 d1 =0.450 //rpm
6 r1 =0.225 //m
7 d2=0.2 //m
8 r2=0.1 //m
9 N1=200 //rpm

10 x=1.95 //m
11 T1=1000 //N
12 u=0.25

13 // r e f f i g 1 8 . 1 7
14 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
15 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
16 // s i n ( a )=( r1+r2 ) /x=0.1667
17 // a =9.6// deg
18 a=(%pi /180) *9.6 // rad
19 q=%pi +(2*a)// rad
20 printf(” t e ang l e o f c on t a c t i s , %f rad \n”,q)
21 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
22 //T1/T2=y
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .8693
24 T2=T1 /2.387 //N
25 v=%pi*N1*d1/60 //m/ s
26 P=(T1 -T2)*v

27 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
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Ch20

Scilab code Exa 20.1 Scilab code Exa 20.1 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 N=240 //rpm
7 L=0.350 //mm
8 u=0.25

9 t=10 //mm
10 n=6

11 q=%pi

12 fts =80 //N/mmˆ2
13 ftk =80 //N/mmˆ2
14 ts=50 //N/mmˆ2
15 tk=50 //N/mmˆ2
16 f=2.5 //N/mmˆ2
17 ft=4.5 //N/mmˆ2
18 fb=15 //N/mmˆ2
19 rho =7200 // kg/mˆ3
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20 // fb ∗10ˆ6= rho ∗vˆ2
21 v=sqrt(ft *10^6/ rho)//m/ s
22 printf(” the speed i s , %f m/ s \n”,v)
23 D=(v*60)/(%pi*N)//m
24 printf(” the d i a o f p u l l e y i s , %f m\n”,D)
25 // l e t b e width o f b e l t
26 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=1400//N
29 // l o g (T1/T2)=u∗q =0 .25∗3 .14=0 .3415
30 //T2=T1/2 . 195//N
31 T1=2572 //N
32 T2=1172 //N
33 rho1 =1000 // kg/mˆ3
34 //A=b∗ t =10∗b/10ˆ6//mˆ2
35 // l e t b i s width
36 //m=A∗ rho1=b∗ t ∗ rho =0.01∗b// kg/m
37 //Tc=m∗v ˆ2=6.25∗b
38 //T=f ∗b∗ t =25∗b//N
39 //T1=T−Tc
40 //T1=25∗b−6.25b
41 //b=T1/18 . 75//mm
42 printf(” the width o f b e l t s i , %f mm\n”,T1 /18.75)
43 printf(” the s tandard width o f b e l t i s b=140mm\n”)
44 b=140 //mm
45 Tc =6.25*b//N
46 // l e t d eb d i a o f s h a f t
47 T3=(P*60) /(2* %pi*N)//N−mm
48 M=(T1+T2+2*Tc)*L

49 Te=sqrt(M^2 + T3^2)

50 //d=((Te ∗16∗1000) /( %pi∗ t s ) ) ˆ ( 1/3 ) //mm
51 printf(” the d i a o f s h a f t i s , %f mm\n” ,((Te *16*1000) /(

%pi*ts))^(1/3))

52 printf(” the s tandard d i a o f s h a f t i s d=65mm\n”)
53 d=65 //mm
54 // c o r r e s to d=65mm,
55 width =20 //mm
56 thickness =12 //mm
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57 printf(” c o r r epond i ng to d=65mm, t h i c k n e s s and width
i s , %f mm\n , %f mm\n”,thickness ,width)

58 // l e t l be l e n g t h o f key
59 //T3∗1000= l ∗20∗ tk ∗d/2
60 // l=T3/ (32500 ) //mm
61 printf(” the l e n g t h o f key i s , %f mm\n”,T3 /(32500))
62 printf(” l e n g t h shou ld be a t l e a s t l =102 mm\n”)
63 printf(” t h e r f o r e l e n g t h i s 102 mm\n”)
64 l=102 //mm
65 // l e t b1 minor ax i s , a1 major a x i s
66 M=2*T3/n*1000 //N−mm
67 // a1=2b1
68 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.2=393∗b1 ˆ3
69 // fb=M/Z
70 b1=(M/(0.393* fb))^(1/3) //mm
71 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90000 //W
6 N2=250 //rpm
7 N1=750 //rpm
8 d2=1 //m
9 x=1.75 //m

10 v=26.67 //m/ s
11 A=375*10^( -6) //mˆ2
12 rho =1000 // kg/mˆ3
13 f=2.5 //N/mmˆ2
14 B=17.5 // deg
15 u=0.25

16 d1=N2*d2/N1 //m
17 // s i n ( a )=(r2−r1 ) /x=0.1914
18 a=(%pi /180) *11.04
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19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9976
28 T2=T1 /9.95 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 6\n”)
34 n=6

35 r1=d1/2

36 r2=d2/2

37 L=%pi*(r2+r1)+2*x+(r2-r1)^2/x

38 printf(” the l e n g t h o f b e l t i s , %f m”,L)

Scilab code Exa 18.3 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 t=0.009 //m
6 b=0.25 //m
7 d=0.9 //m
8 N=336 //rpm
9 q=2.1 // rad

10 f=2 //N/mmˆ2
11 rho =980 // kg/mˆ3
12 u=0.35
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13 v=%pi*N*d/60 //m/ s
14 a=b*t// a r ea
15 Tt1=f*a*1000*1000 //N
16 T=Tt1

17 printf(” the va lu e o f Tt1 i s , %f N\n”,Tt1)
18 m=a*rho // mass / l e n g t h
19 Tc=m*v^2 //N
20 printf(” the c e n t r i f u g a l t e n s i o n i s , %f N\n”,Tc)
21 T1=T-Tc //N
22 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
23 //T1/T2=y
24 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .735
25 T2=T1 /2.085 //N
26 printf(” the va lu e o f T2 i s , %f N\n”,T2)
27 P=(T1-T2)*v//W
28 printf(” the poweer c a p a c i t y i s , %f W\n”,P)
29 Tt2=T2+Tc //N
30 P1=(Tt1 -Tt2)*v//W
31 printf(” the power c a p c i t y by t ak i n g c e n t r i f u g a l

f o r c e i s , %f W\n”,P1)

Scilab code Exa 19.3 Machine design

Scilab code Exa 20.21 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=0.9 //m
6 N=200 //rpm
7 P=7500 //W
8 T=145 //n
9 //T1=2∗T2
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10 n=6

11 fb=15 //N/mmˆ2
12 t=63 //N/mmˆ2
13 v=%pi*N*D/60 //m/ s
14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //P=(T1−T2) ∗v . . . eq1
16 //T1=2T2 . . . eq2
17 // from 1 and 2
18 T2=796 //N
19 T1=1592 //N
20 //b=T1/14 . 5//mm
21 printf(” the widht i s , %f mm\n”,T1 /14.5)
22 printf(” the widht i s , say 112mm\n”)
23 b=112 //mm
24 T=(P*60) /(2* %pi*N)*1000 //N−mm
25 // ( (T∗16) /( %pi∗ t ) ) ( 1 / 3 ) =12.4∗dˆ3
26 printf(” the d i a o f s h a f t i s , %f mm\n” ,(T/12.4) ^(1/3))
27 printf(” the d i a o f s h a f t i s , say d=35mm\n”)
28 d=35 //mm
29 printf(” width o f p u l l e y i s B\n” ,112+13)
30 t1=D*1000/300 + 2//mm
31 printf(” the t h i c k n e s s o f p u l l e y i s , %f mm\n”,t1)
32 // l e t b1 minor ax i s , a1 major a x i s
33 // a1=2∗b1
34 M=2*T1/n*1000 //N−mm
35 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.393∗ b1 ˆ3
36 // fb=M/Z
37 b1=(M/(0.393* fb))^(1/3) //mm
38 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=2
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6 B=15 // deg
7 A=750*10^ -6

8 u=0.12

9 rho =1200 // kg/mˆ3
10 f=7*10^6 //N/mˆ2
11 d=0.300 //m
12 N=1500 //rpm
13 m=A*rho // kg/m
14 v=(%pi*N*d)/60 //m/ s
15 Tc=m*v^2 //N
16 q=%pi

17 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
18 T=f*A//N
19 printf(”max t e n s i o n i s , %f N\n”,T)
20 T1=T-Tc //N
21 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.6335
22 T2=T1/4.3 //N
23 P=(T1 -T2)*v*n//W
24 printf(” the power t r a n s i s , %f W\n”,P)
25 // f o r max power t r a n f e r
26 // l e t N1 be speed
27 //Tc1=T/3
28 //Tc1=m∗v1 ˆ2
29 v1=sqrt(T/(3*m))//m/ s
30 N1=(v1 *60/( %pi*d))

31 printf(”rpm o f s h a f t at max power t rans , %f rpm”,N1)
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Scilab code Exa 20.3 Scilab code Exa 20.3 Machine design Machine de-
sign

Scilab code Exa 20.11 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=30000 //W
6 d=1.5 //m
7 N=300 //rpm
8 q=2.88 // rad
9 u=0.3

10 t=0.0095 //m
11 rho =1100 // kg/mˆ3
12 f=2.5*10^6 //N/mˆ2
13 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
14 v=%pi*N*d/60 //m/ s
15 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
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16 //P=(T1−T2) ∗v//W
17 //T1−T2=P/v=1273//N
18 // l o g (T1/T2)=u∗q =0 .25∗3 .477=2 .375
19 //T2=T1/2 . 375//N
20 T1=2199 //N
21 T2=926 //N
22 // l e t b i s width
23 //m=A∗ rho=b∗ t ∗ rho =10.45∗b// kg/m
24 //Tc=m∗vˆ2=5805∗b
25 //T=T1+Tc=f ∗b∗ t
26 // 23750∗b=2199+5805∗b
27 b=2199/(23750 -5805) //m
28 printf(” the widht o f b e l t i s , %f m\n”,b)

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=1 //m
6 P=95*1000 //W
7 d1=0.3 //m
8 N1=1000 //rpm
9 N2=375 //rpm

10 B=20 // deg
11 A=400*10^ -6 //mˆ2
12 f=2.1 //N/mmˆ2
13 rho =1100 // kg/mˆ3
14 u=0.28

15 t=42 //N/mmˆ2
16 d2=N1*d1/N2 //m
17 // s i n ( a )=(r2−r1 ) /x=0.25
18 a=(%pi /180) *14.5

19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 v=(%pi*N1*d1)/60 //m/ s
23 Tc=m*v^2 //N
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24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9407
28 T2=T1 /8.72 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 10\n”)
34 n=10

35 // l e t D be d i a o f s h a f t
36 T3=(P*60) /(2* %pi*N2)*1000 //N−mm
37 M=(T1+T2+2*Tc)*200*10 //N−mm
38 Te=sqrt(T3^2 + M^2)

39 D=[(Te*16)/(%pi*t)]^(1/3) //m
40 printf(” s h a f t d i a i s , %f mm\n”,D)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90000 //W
6 N2=250 //rpm
7 N1=750 //rpm
8 d2=1 //m
9 x=1.75 //m

10 v=26.67 //m/ s
11 A=375*10^( -6) //mˆ2
12 rho =1000 // kg/mˆ3
13 f=2.5 //N/mmˆ2
14 B=17.5 // deg
15 u=0.25

16 d1=N2*d2/N1 //m
17 // s i n ( a )=(r2−r1 ) /x=0.1914
18 a=(%pi /180) *11.04
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19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9976
28 T2=T1 /9.95 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 6\n”)
34 n=6

35 r1=d1/2

36 r2=d2/2

37 L=%pi*(r2+r1)+2*x+(r2-r1)^2/x

38 printf(” the l e n g t h o f b e l t i s , %f m”,L)

Scilab code Exa 20.5 Scilab code Exa 20.5 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d1=400 //mm
6 r1=200 //mm
7 d2=1600 //mm
8 r2=800 //mm
9 q1=2.5 // rad

10 q2=3.78 // rad
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11 u1=0.3

12 u2=0.25

13 N1=700 //rpm
14 P=22.5*10^3 //W
15 t=0.005 //mm
16 f=2.3*10^6 //N/mˆ2
17 // r e f f i g 1 8 . 1 9
18 v=%pi*N1*d1/60 //m/ s
19 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
20 printf(” the v e l o f b e l t i s , %f m/ s \n”,v)
21 //P=(T1−T2) ∗v//W
22 //T1−T2=P/v=1530//N
23 // l o g (T1/T2)=u∗q =0 .25∗3 .477=0 .75
24 //T2=T1/2 . 21//N
25 T1=2896 //N
26 T2=1366 //N
27 // l e t b i s width
28 //m=A∗ rho=b∗ t ∗ rho=5∗b// kg/m
29 //Tc=m∗vˆ2=1080∗b
30 //T=T1+Tc=f ∗b∗ t
31 // 11500∗b=2896+1080∗b
32 b=2896/(11500 -1080) //m
33 printf(” the widht o f b e l t i s , %f m\n”,b)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=20000 //W
6 d1=0.25 //m
7 N1=1800 //rpm
8 d2=0.9 //m
9 x=1 //m

10 B=20 // deg
11 u=0.2

12 rho =1110 // kg/mˆ3
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13 f=2.1 //N/mmˆ2
14 A=230*10^ -6 //mˆ2
15 // s i n ( a )=(r2−r1 ) /x=0.325
16 a=(%pi /180) *18.96

17 q1=%pi -2*a// rad
18 q2=%pi+2*a

19 // s i n c e uq f o r f l a t p u l l e y s i sma l l l , t h e r f o r e d e s i n g
i s f l a t p u l l e y based

20 v=(%pi*N1*d1)/60 //m/ s
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q2 =0.3304
28 T2=T1 /2.14 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 5\n”)
34 n=5

Scilab code Exa 20.2 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=2

6 B=15 // deg
7 A=750*10^ -6

8 u=0.12

9 rho =1200 // kg/mˆ3
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10 f=7*10^6 //N/mˆ2
11 d=0.300 //m
12 N=1500 //rpm
13 m=A*rho // kg/m
14 v=(%pi*N*d)/60 //m/ s
15 Tc=m*v^2 //N
16 q=%pi

17 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
18 T=f*A//N
19 printf(”max t e n s i o n i s , %f N\n”,T)
20 T1=T-Tc //N
21 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.6335
22 T2=T1/4.3 //N
23 P=(T1 -T2)*v*n//W
24 printf(” the power t r a n s i s , %f W\n”,P)
25 // f o r max power t r a n f e r
26 // l e t N1 be speed
27 //Tc1=T/3
28 //Tc1=m∗v1 ˆ2
29 v1=sqrt(T/(3*m))//m/ s
30 N1=(v1 *60/( %pi*d))

31 printf(”rpm o f s h a f t at max power t rans , %f rpm”,N1)

Scilab code Exa 18.7 Scilab code Exa 18.7 Machine design Machine de-
sign

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=2.6 //m
6 n=15

7 B=22.5
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8 q=2.967 // rad
9 u=0.28

10 T=960 //N
11 m=1.5 // kg/m
12 // l e t N be speed
13 v=sqrt(T/(3*m))//m/ s
14 N=(v*60)/(%pi*d)//rpm
15 printf(”rpm i s , %f rpm\n”,N)
16 // f o r max power t r a n s
17 Tc=T/3

18 T1=T-Tc

19 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9435
20 T2=T1 /8.78 //
21 P=(T1 -T2)*v*n//W
22 printf(” the power t r a n s i s , %f W\n”,P)

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=110*1000 //W
6 d1=0.9 //m
7 r1=0.45 //m
8 d2=1.2 //m
9 r2=0.6 //m

10 v=20 //m/ s
11 x=3.6 //m
12 u=0.3

13 s1 =0.012

14 s2 =0.012

15 rho =100 // kg/mˆ3
16 //v=%pi∗N1∗d1/60∗(1− s1 ) //m/ s
17 N1 =20/0.0466 //rpm
18 //v∗(1− s2 )=%pi∗N2∗d2 /60//m/ s
19 N2 =19.76*60/( %pi *1.2) //rpm
20 T=P*60/(2* %pi*N2)

21 // s i n c e t h e r e i s 5% f r i c t i o n
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22 Tn =1.05*T// net t o rque
23 // s i n c e b e l t i s to d e s i gn ed f o r 20% ov e r l o ad
24 TN=1.2*Tn //N−m
25 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
26 //TN=(T1−T2) ∗ r2
27 //T1−T2=TN/ r2 =7000/N
28 // s i n ( a )=(r2−r1 ) /x=2.4 deg
29 a=(%pi /180) *2.4 // rad
30 q1=%pi -a// rad
31 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q1)
32 // l o g (T1/T2)=u∗q1 =0.3∗ q1 =0.918
33 //T2=T1/2 . 51//N
34 T1 =11636 //N
35 T2=4636 //N
36 // l e t b i s width
37 //m=A∗ rho=b∗ t ∗ rho=15∗b// kg/m
38 //Tc=m∗vˆ2=6000∗b
39 //T=T1+Tc=f ∗b∗ t
40 // 37500∗b=11636+6000∗b
41 b=11636/(37500 -6000) //m
42 printf(” the widht o f b e l t i s , %f m\n”,b)
43 L=%pi*(r1+r2)+2*x+(r1+r2)^2/x//m
44 printf(” the l e n g t h o f b e l t i s , %f m”,L)

Scilab code Exa 20.3 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=1 //m
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6 P=95*1000 //W
7 d1=0.3 //m
8 N1=1000 //rpm
9 N2=375 //rpm

10 B=20 // deg
11 A=400*10^ -6 //mˆ2
12 f=2.1 //N/mmˆ2
13 rho =1100 // kg/mˆ3
14 u=0.28

15 t=42 //N/mmˆ2
16 d2=N1*d1/N2 //m
17 // s i n ( a )=(r2−r1 ) /x=0.25
18 a=(%pi /180) *14.5

19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 v=(%pi*N1*d1)/60 //m/ s
23 Tc=m*v^2 //N
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9407
28 T2=T1 /8.72 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 10\n”)
34 n=10

35 // l e t D be d i a o f s h a f t
36 T3=(P*60) /(2* %pi*N2)*1000 //N−mm
37 M=(T1+T2+2*Tc)*200*10 //N−mm
38 Te=sqrt(T3^2 + M^2)

39 D=[(Te*16)/(%pi*t)]^(1/3) //m
40 printf(” s h a f t d i a i s , %f mm\n”,D)

Scilab code Exa 20.7
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Machine design

Scilab code Exa 18.81 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=10

6 v=25 //m/ s
7 P=115*1000 //W
8 q=%pi

9 B=22.5 // deg
10 u=0.2

11 m=0.6 // kg/m
12 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
13 //P=(T1−T2) ∗v∗n//W
14 //T1−T2 =46 0 . . . eq1
15 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.714
16 T2=T1 /5.18 // . . . . eq2
17 // from eq1 and eq2
18 T1=570 //N
19 T2=110 //N
20 Tc=m*v^2

21 Tt1=T1+Tc

22 Tt2=T2+Tc

23 printf(” the va lu e o f Tt1 and Tt2 i s , %f N\n , %f N”,Tt1
,Tt2)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 b=0.100 //m
6 t=0.01 //m
7 v=16.67 //m/ s
8 //T1−T2=1.8 ∗T2
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9 f=1.6 //N/mmˆ2
10 rho =1000 // kg/mˆ3
11 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
12 T=f*b*t*10^6 //N//max t e n s i o n
13 m=0.1*0.01*1000 // kg/m
14 Tc=m*v^2 //N
15 T1=T-Tc //N
16 T2=T1/2.8 //N
17 P=(T1-T2)*v

18 printf(” the power t r an sm i t t e d i s , %f W\n”,P)
19 vm=sqrt(T/(3*m))//m/ s
20 Tc1=T/3 //N
21 T11=T-Tc1

22 T21=T11 /2.8

23 P1=(T11 -T21)*vm

24 printf(” the max power tan s i s , %f W\n”,P1)

Scilab code Exa 20.8 Scilab code Exa 20.8 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=20000 //W
6 d1=0.25 //m
7 N1=1800 //rpm
8 d2=0.9 //m
9 x=1 //m

10 B=20 // deg
11 u=0.2

12 rho =1110 // kg/mˆ3
13 f=2.1 //N/mmˆ2
14 A=230*10^ -6 //mˆ2
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15 // s i n ( a )=(r2−r1 ) /x=0.325
16 a=(%pi /180) *18.96

17 q1=%pi -2*a// rad
18 q2=%pi+2*a

19 // s i n c e uq f o r f l a t p u l l e y s i sma l l l , t h e r f o r e d e s i n g
i s f l a t p u l l e y based

20 v=(%pi*N1*d1)/60 //m/ s
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q2 =0.3304
28 T2=T1 /2.14 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 5\n”)
34 n=5

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=600*1000 //W
6 d=4 //m
7 N=90 //rpm
8 q=2.8 // rad
9 B=22.5 // deg

10 u=0.28

11 m=1.5 // kg/m
12 T=2400 //N
13 v=(%pi*N*d)/60 //m/ s
14 Tc=m*v^2 //N
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15 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
16 T1=T-Tc //N
17 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.8907
18 T2=T1 /7.78 //N
19 Ppb=(T1 -T2)*v//W
20 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
21 //n=P/Ppb//
22 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
23 printf(”number o f b e l t s a r e say 20\n”)

Scilab code Exa 18.9 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=4.8 //m
6 d1=1.5 //m
7 d2=1 //m
8 To=3000 //N
9 m=1.5 // kg/m

10 u=0.3

11 N2=400 //rpm
12 v=%pi*N2*d2/60 //m/ s
13 Tc=m*v^2

14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //To=(T1+T2+2∗Tc ) /2
16 //T1+T2=4677
17 // s i n ( a )=(r1−r2 ) /x=0.0521
18 a=(%pi /180)*3 // rad
19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s ,% f rad \n”,q)
21 // l o g (T1/T2)=u∗q=0.3∗q=0.3965
22 //T2=T1/2 . 5 //N
23 T1=3341 //N
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24 T2=1336 //N
25 P=(T1-T2)*v

26 printf(” the power t r an sm i t t e d i s , %f W\n”,P)

Scilab code Exa 20.9 Scilab code Exa 20.9 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=2.6 //m
6 n=15

7 B=22.5

8 q=2.967 // rad
9 u=0.28

10 T=960 //N
11 m=1.5 // kg/m
12 // l e t N be speed
13 v=sqrt(T/(3*m))//m/ s
14 N=(v*60)/(%pi*d)//rpm
15 printf(”rpm i s , %f rpm\n”,N)
16 // f o r max power t r a n s
17 Tc=T/3

18 T1=T-Tc

19 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9435
20 T2=T1 /8.78 //
21 P=(T1 -T2)*v*n//W
22 printf(” the power t r a n s i s , %f W\n”,P)

Machine design

1 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
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4 // g i v en
5 W=55000 //N
6 depth =300 //m
7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))

17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We
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38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
chosen ”)

Scilab code Exa 20.10 Scilab code Exa 20.10 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 N2=600 //rpm
6 P=15*1000 //w
7 N1=1750 //rpm
8 rho =1000 // kg/mˆ3
9 f=4*10^6 //N/mˆ2

10 u1=0.5

11 u2=0.4

12 v=20 //m/ s
13 // r e f f i g 1 8 . 2 1
14 d1=v*60/( %pi*N1)//m
15 d2=v*60/( %pi*N2)//m
16 printf(” the d i a o f mottr and b lower p u l l e y are , %f m\

n , %f m\n”,d1 ,d2)
17 x=2*d2 //m
18 L=(%pi/2)*(d1+d2)+(2*x)+(d1-d2)^2/(4*x)

19 printf(” the l e n g t h o f b e l t i s , %f m\n”,L)
20 // s i n ( a )=(r1−r2 ) /x=0.1643
21 a=(%pi /180) *9.46 // rad
22 q=%pi -2*a// rad
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23 q2=%pi+2*a

24 // s i n c e u1∗q1 >u2∗q2 , t h e r f o r e d e s i g n i s b lower based
25
26 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=750//N
29 // l o g (T1/T2)=u∗q=0.4∗ q2 =0.6035
30 //T2=T1/4//N
31 T1=1000 //N
32 T2=250 //N
33 // l e t a be the a r ea
34 //m=a∗ rho =1500∗a // mass / l e n g t h
35 //Tc=m∗v ˆ2=0.6∗10ˆ6∗ a //N
36 //T=T1+Tc=1000+(0.6∗10ˆ6∗ a ) . . . eq1
37 //T=f ∗a=4∗10ˆ6∗a . . . . eq2
38 // eq1=eq2
39 a=1000/(3.4*10^6) //mˆ2
40 printf(” the a r ea o f b e l t i s , %f mˆ2\n”,a)
41 Tc =0.6*10^6*a//N
42 To=(T1+T2+2*Tc)/2 //N
43 printf(”min i n i t i a l t e n s i o n i s , %f N\n”,To)
44 Toi=To +(0.5)*To //N// i n c r e a s e d i n i t i a l t e n s a i o n
45 // Toi=(T1i+T2i+2∗Tc ) /2//N
46 // T1i+T2i = 2 0 5 1 . 2 . . . eq3
47 // T1i /T2i = 4 . . . eq4
48 // from eq3 an eq4
49 T1i =1640.96 //N
50 T2i=T1i/4

51 printf(” the r e s u l t a n t f o r c e i n p l ane o f b lower i s , %f
N”,T1i -T2i)

Scilab code Exa 20.71 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=55000 //N
6 depth =300 //m
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7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))

17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We

38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
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chosen ”)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=10

6 v=25 //m/ s
7 P=115*1000 //W
8 q=%pi

9 B=22.5 // deg
10 u=0.2

11 m=0.6 // kg/m
12 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
13 //P=(T1−T2) ∗v∗n//W
14 //T1−T2 =46 0 . . . eq1
15 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.714
16 T2=T1 /5.18 // . . . . eq2
17 // from eq1 and eq2
18 T1=570 //N
19 T2=110 //N
20 Tc=m*v^2

21 Tt1=T1+Tc

22 Tt2=T2+Tc

23 printf(” the va lu e o f Tt1 and Tt2 i s , %f N\n , %f N”,Tt1
,Tt2)

Scilab code Exa 18.11 Scilab code Exa 18.11 Machine design Machine
design

1 // f i n d . .
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2 clc

3 // s o l t u i o n
4 // g i v en
5 d1=0.3 //m
6 d2=0.45 //m
7 q1=2.8 // rad
8 q2=3.66 // rad
9 N1=200 //rpm

10 u=0.25

11 P=3000 //W
12 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
13 // s i n c e q2>q1 , t h e r f o r e d e s i g n i s sma l l e r p u l l e y

based
14 v=%pi*N1*d1/60 //m/ s
15 //P=(T1−T2) ∗v
16 //T1−T2=955//N
17 // l o g (T1/T2)=u∗q=0.25∗ q1 =0.3043
18 //T2=T1/2 . 015//N
19 T1=1896 //N
20 T2=941 //N
21 To=(T1+T2)/2

22 Toi=To +(0.1)*To //N// i n c r e s e d i n i t i a l t e n s i o n
23 // Toi=(T11+T22 ) /2//N
24 //T11+T22=2∗Toi //N
25 //T11+T22=3120.7//N . . . . eq1
26 //T12/T22 = 2 . 0 1 5 . . . eq2
27 // from eq1 and eq2
28 T11 =2085.7

29 T22 =1035 //N
30 P1=(T11 -T22)*v

31 u1=u+(0.1)*u

32 // l o g ( T111/T222 )=u1∗q1 =0.3348
33 //T111/T222=2.16
34 // Toi=(T111+T222 ) / 2 . . . . . eq3
35 //T111+T222 = 2 8 3 7 . . . . eq4
36 // from eq3 and eq4
37 T111 =1939 //N
38 T222 =898 //N
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39 P2=(T111 -T222)*v//W
40 pi1 =((P1 -P)/P)*100

41 pi2 =((P2 -P)/P)*100

42 printf(” the p e r c t a g e i n c i n power wen i n i t i a l
t e n s i o n i s i n c i s , %f \n”,pi1)

43 printf(” the %age p e r c t i n c inpower wen c o e f f i c i e n t
o f r i c t i o n s i , %f”,pi2)

1 // f i n f Fs
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=38 //mm
6 D=2000 //mm
7 W=50000 //N
8 depth =900 //m
9 v=3 //m/ s

10 a=1.5 //m/ s ˆ2
11 dw =0.05*d//mm
12 Bs=1880 //N/mmˆ2// b r e ak i ng s t r e n g t h
13 Er =84*1000 //N/mmˆ2
14 w=47700 //N
15 // rope i s 8∗19
16 n=8*19

17 A=(%pi/4)*dw^2*n//mmˆ2
18 mbs=Bs*A//min b r e ak i ng s t r e n g t h
19 printf(”min b r e ak i ng s t r e s n g t h i s , %f N\n”,mbs)
20 fb =84000* dw/D

21 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
22 Wb=fb*A//N
23 printf(” the bending l oad on rope i s , %f N\n”,Wb)
24 g=9.81 //m/ s ˆ2
25 Wa=(W+w)/g*a// add i t o n a l l o ad
26 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
27 Wst =2*(W+w)

28 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
29 Wen=W+w+Wb //N// dur ing normal work ing
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30 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f
N\n”,Wen)

31 Fs=mbs/Wen

32 printf(” the f a c t o r o f s a f e t y dur ing normal work ing
i s , %f \n ”,Fs)

33 Wea=W+w+Wb+Wa //N// dur ing acc
34 Fsa=mbs/Wea

35 printf(” the f a c t o r o f s a f e t y dur ing acc i s , %f ”,Fsa)
36 // dur ing s t r a i n g
37 Wes=Wst+Wb //N
38 Fss=mbs/Wes

39 printf(” the f a c t o r o f s a f e t y dur ing s t a r t i n i s , %f ”,
Fss)

Scilab code Exa 20.8 Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=600*1000 //W
6 d=4 //m
7 N=90 //rpm
8 q=2.8 // rad
9 B=22.5 // deg

10 u=0.28

11 m=1.5 // kg/m
12 T=2400 //N
13 v=(%pi*N*d)/60 //m/ s
14 Tc=m*v^2 //N
15 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
16 T1=T-Tc //N
17 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.8907
18 T2=T1 /7.78 //N
19 Ppb=(T1 -T2)*v//W
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20 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
21 //n=P/Ppb//
22 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
23 printf(”number o f b e l t s a r e say 20\n”)
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Chapter 53

Ch19

Scilab code Exa 20.12 Scilab code Exa 20.12 Machine design Machine
design

1 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=55000 //N
6 depth =300 //m
7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
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15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))

17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We

38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
chosen ”)

Scilab code Exa 19.11 // f i n f d i a o f w i r e
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=25000 //N
6 w=15000 //n
7 //D=30∗d
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8 a=1 //m/ s ˆ2
9 er =80000 //N/mmˆ2

10 fu=1800 //N/mmˆ2
11 //A=0.38∗dˆ2
12 // l e t d be d i a o f rope
13 Wd=W+w//N
14 //dw=0.063∗d . .
15 //Wb=Er∗dw/D∗A=63.84∗dˆ2//N
16 g=9.81

17 Wa=(W+w)/g*a

18 //Wt=Wd+Wa+Wb=44080+63.84∗dˆ2//N . . . . eq1
19 //WT=A∗ s t r e s s=A∗ f u /Fs=114∗dˆ2// assume Fs = 6 . . . eq2
20 // from eq1 and eq2
21 d=sqrt (44080/(114 -63.84))//mm
22 printf(” choo s i n g va l u e o f d from t a b l e 2 0 . 6 , we ge t

32mm”)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20*1000 //W
6 N=300 //rpm
7 d=550 //mm
8 n=4

9 fb=15 //N/mmˆ2
10 // l e t b1 minor ax i s , a1 major a x i s
11 T=(P*60) /(2* %pi*N)//N−m
12 M=2*T/n*1000 //N−mm
13 // a1=2b1
14 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3
15 // fb=M/Z
16 b1=(M/(%pi /8*fb))^(1/3) //mm
17 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)
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Scilab code Exa 19.2 Scilab code Exa 19.2 Machine design

1 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=55000 //N
6 depth =300 //m
7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))
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17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We

38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
chosen ”)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 N=240 //rpm
7 L=0.350 //mm
8 u=0.25

9 t=10 //mm
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10 n=6

11 q=%pi

12 fts =80 //N/mmˆ2
13 ftk =80 //N/mmˆ2
14 ts=50 //N/mmˆ2
15 tk=50 //N/mmˆ2
16 f=2.5 //N/mmˆ2
17 ft=4.5 //N/mmˆ2
18 fb=15 //N/mmˆ2
19 rho =7200 // kg/mˆ3
20 // fb ∗10ˆ6= rho ∗vˆ2
21 v=sqrt(ft *10^6/ rho)//m/ s
22 printf(” the speed i s , %f m/ s \n”,v)
23 D=(v*60)/(%pi*N)//m
24 printf(” the d i a o f p u l l e y i s , %f m\n”,D)
25 // l e t b e width o f b e l t
26 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
27 //P=(T1−T2) ∗v
28 //T1−T2=1400//N
29 // l o g (T1/T2)=u∗q =0 .25∗3 .14=0 .3415
30 //T2=T1/2 . 195//N
31 T1=2572 //N
32 T2=1172 //N
33 rho1 =1000 // kg/mˆ3
34 //A=b∗ t =10∗b/10ˆ6//mˆ2
35 // l e t b i s width
36 //m=A∗ rho1=b∗ t ∗ rho =0.01∗b// kg/m
37 //Tc=m∗v ˆ2=6.25∗b
38 //T=f ∗b∗ t =25∗b//N
39 //T1=T−Tc
40 //T1=25∗b−6.25b
41 //b=T1/18 . 75//mm
42 printf(” the width o f b e l t s i , %f mm\n”,T1 /18.75)
43 printf(” the s tandard width o f b e l t i s b=140mm\n”)
44 b=140 //mm
45 Tc =6.25*b//N
46 // l e t d eb d i a o f s h a f t
47 T3=(P*60) /(2* %pi*N)//N−mm
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48 M=(T1+T2+2*Tc)*L

49 Te=sqrt(M^2 + T3^2)

50 //d=((Te ∗16∗1000) /( %pi∗ t s ) ) ˆ ( 1/3 ) //mm
51 printf(” the d i a o f s h a f t i s , %f mm\n” ,((Te *16*1000) /(

%pi*ts))^(1/3))

52 printf(” the s tandard d i a o f s h a f t i s d=65mm\n”)
53 d=65 //mm
54 // c o r r e s to d=65mm,
55 width =20 //mm
56 thickness =12 //mm
57 printf(” c o r r epond i ng to d=65mm, t h i c k n e s s and width

i s , %f mm\n , %f mm\n”,thickness ,width)
58 // l e t l be l e n g t h o f key
59 //T3∗1000= l ∗20∗ tk ∗d/2
60 // l=T3/ (32500 ) //mm
61 printf(” the l e n g t h o f key i s , %f mm\n”,T3 /(32500))
62 printf(” l e n g t h shou ld be a t l e a s t l =102 mm\n”)
63 printf(” t h e r f o r e l e n g t h i s 102 mm\n”)
64 l=102 //mm
65 // l e t b1 minor ax i s , a1 major a x i s
66 M=2*T3/n*1000 //N−mm
67 // a1=2b1
68 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.2=393∗b1 ˆ3
69 // fb=M/Z
70 b1=(M/(0.393* fb))^(1/3) //mm
71 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Scilab code Exa 21.1 Machine design

1 // e d s i g cha in d i r v e
2 clc

3 // s o l t u i o n
4 // g i v en
5 RP =15000 //W// ra t ed power
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6 N1=1000 //rpm
7 N2=350 //rpm
8 VR=N1/N2

9 // r e f t a b l e 2 1 . 5 , numbr o f t e e t h on sma l l e r s p r o c k e t
i s T1=25

10 T1=25

11 T2=T1*N1/N2

12 K1=1.5 // l oad f a c t o r
13 K2=1 // l u b r i c a i t o n f a c t o r
14 K3=1.25 // r a t i n g f a c t o r
15 Ks=K1*K2*K3 // s e r v i c e f a c t o r
16 DP=Ks*RP // d e s i g n power
17 // from t a b l e 2 1 . 4 , c o r r s to N1=1000rpm , power

t r an sm i t t d f o r cha in 12 i s 1 5 . 6 5 kW per s t rand ,
18 // t h e r e f o r e cha in 12 with 2 s t r a nd s i s used t o t

ransmi t power
19 // u s i n g t a b l e 2 1 . 1
20 p=19.05 // p i t c h //mm
21 d=12.07 //mm// r o l l e r d i a
22 w=11.68 //mm//min width o f r o l l e r
23 Wb =59000 //N
24 //d1=p∗ c o s e c (180/T1) =0.152//m
25 d1 =0.152 //m
26 //d2=p∗ c o s e c (180/T2) =0.436//m
27 d2 =0.436 //m
28 printf(” the i t c h c i r c l e d i a o f sma l l a nd l a r g e

s p r o c k e t i s , %f mm\n , %f mm\n”,d1 ,d2)
29 v1=%pi*d1*N1/60 //m/ s
30 W=RP/v1 //N
31 Fs=Wb/W

32 c=30*p//mm//min c e n t e r d i s
33 x=c-4 // c o r r e c t c e n t r e d i s
34 K=(T1+T2)/2+(2*x/p)+[(T1 -T2)/(2* %pi)]^2*p/x//mm
35 L=K*p

36 printf(” the l e n g t h o f ch i an i s , %f mm\n”,L)
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Scilab code Exa 19.3 Scilab code Exa 19.3 Machine design

1 // f i n f Fs
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=38 //mm
6 D=2000 //mm
7 W=50000 //N
8 depth =900 //m
9 v=3 //m/ s

10 a=1.5 //m/ s ˆ2
11 dw =0.05*d//mm
12 Bs=1880 //N/mmˆ2// b r e ak i ng s t r e n g t h
13 Er =84*1000 //N/mmˆ2
14 w=47700 //N
15 // rope i s 8∗19
16 n=8*19

17 A=(%pi/4)*dw^2*n//mmˆ2
18 mbs=Bs*A//min b r e ak i ng s t r e n g t h
19 printf(”min b r e ak i ng s t r e s n g t h i s , %f N\n”,mbs)
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20 fb =84000* dw/D

21 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
22 Wb=fb*A//N
23 printf(” the bending l oad on rope i s , %f N\n”,Wb)
24 g=9.81 //m/ s ˆ2
25 Wa=(W+w)/g*a// add i t o n a l l o ad
26 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
27 Wst =2*(W+w)

28 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
29 Wen=W+w+Wb //N// dur ing normal work ing
30 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,Wen)
31 Fs=mbs/Wen

32 printf(” the f a c t o r o f s a f e t y dur ing normal work ing
i s , %f \n ”,Fs)

33 Wea=W+w+Wb+Wa //N// dur ing acc
34 Fsa=mbs/Wea

35 printf(” the f a c t o r o f s a f e t y dur ing acc i s , %f ”,Fsa)
36 // dur ing s t r a i n g
37 Wes=Wst+Wb //N
38 Fss=mbs/Wes

39 printf(” the f a c t o r o f s a f e t y dur ing s t a r t i n i s , %f ”,
Fss)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=0.9 //m
6 N=200 //rpm
7 P=7500 //W
8 T=145 //n
9 //T1=2∗T2

10 n=6

11 fb=15 //N/mmˆ2
12 t=63 //N/mmˆ2
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13 v=%pi*N*D/60 //m/ s
14 // l e t T1 and T2 be t n e i o n on t i g h t and s l a g s i d e
15 //P=(T1−T2) ∗v . . . eq1
16 //T1=2T2 . . . eq2
17 // from 1 and 2
18 T2=796 //N
19 T1=1592 //N
20 //b=T1/14 . 5//mm
21 printf(” the widht i s , %f mm\n”,T1 /14.5)
22 printf(” the widht i s , say 112mm\n”)
23 b=112 //mm
24 T=(P*60) /(2* %pi*N)*1000 //N−mm
25 // ( (T∗16) /( %pi∗ t ) ) ( 1 / 3 ) =12.4∗dˆ3
26 printf(” the d i a o f s h a f t i s , %f mm\n” ,(T/12.4) ^(1/3))
27 printf(” the d i a o f s h a f t i s , say d=35mm\n”)
28 d=35 //mm
29 printf(” width o f p u l l e y i s B\n” ,112+13)
30 t1=D*1000/300 + 2//mm
31 printf(” the t h i c k n e s s o f p u l l e y i s , %f mm\n”,t1)
32 // l e t b1 minor ax i s , a1 major a x i s
33 // a1=2∗b1
34 M=2*T1/n*1000 //N−mm
35 //Z=(%pi /32) ∗b1∗a1 ˆ2=(%pi ) /8∗b1 ˆ3=0.393∗ b1 ˆ3
36 // fb=M/Z
37 b1=(M/(0.393* fb))^(1/3) //mm
38 printf(” the minor and moajor a x i s i s , %f mm\n , %f mm”,

b1 ,2*b1)

Scilab code Exa 22.1 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=300 //mm
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6 R=0.150 //mm
7 Cs =0.003

8 N=1800 //rpm
9 w=188.5 // rad / s

10 rho =7250 // kg/mˆ3
11 // l e t m eb the mass o f f l y whee l
12 // r e f f i g 2 2 . 6
13 // t o t a l ene rgy at E =t o t a l ene rgy at A
14 //Eb=E+295
15 //Ec=E+295−685=E−390
16 //Ed=E−350
17 //Ee=E−690
18 // Ef=E+270
19 //Eg=E
20 //Ea=E
21 //max ene rgy i s at B and min i s a E
22 //dE=Eb−Ee=985
23 //dE=985//mmˆ2
24 // c onv e t i n g to N−m
25 dE =985*0.087 //N−m
26 //dE=m∗Rˆ2∗wˆ2∗Cs
27 m=dE/(R^2*w^2*Cs)// kg
28 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
29 // l e t t be t h i c k n e s s and b be width o f rim
30 //b=2t
31 //A=b∗ t=2∗ t ˆ2
32 //m=A∗2∗%pi∗R∗ rho =13668∗ t ˆ2
33 t=sqrt(m/13668) //m
34 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)
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Scilab code Exa 20.12 Scilab code Exa 20.12 Machine design Machine
design

Scilab code Exa 20.11 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=900 //rpm
6 w=94.26 // rad / s
7 // (w1−w2) /w=0.02
8 Cs=0.02

9 D=650 //mm
10 R=0.325 //m
11 rho =7200 // kg/mˆ3
12 // l e t m eb the mass o f f l y whee l
13 // r e f f i g 2 2 . 7
14 // t o t a l ene rgy at E =t o t a l ene rgy at A
15 //Eb=E−35
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16 //Ec=E+375
17 //Ed=E+390
18 //Ee=E+415
19 // Ef=E+80
20 //Eg=E+340
21 //Eh=E−25
22 //Ek=E+360
23 // El=E
24 //Ea=E
25 //max ene rgy i s at B and min i s a E
26 //dE=Eb−Ee=450
27 //dE=450//mmˆ2
28 // c onv e t i n g to N−m
29 dE =450*5.5 //N−m
30 //dE=m∗Rˆ2∗wˆ2∗Cs
31 m=dE/(R^2*w^2*Cs)// kg
32 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
33 // l e t t be t h i c k n e s s and b be width o f rim
34 //b=2t
35 //A=b∗ t=2∗ t ˆ2
36 //m=A∗2∗%pi∗R∗ rho =29409∗ t ˆ2
37 t=sqrt(m/29409) //m
38 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

1 // f i n f d i a o f w i r e
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=25000 //N
6 w=15000 //n
7 //D=30∗d
8 a=1 //m/ s ˆ2
9 er =80000 //N/mmˆ2

10 fu=1800 //N/mmˆ2
11 //A=0.38∗dˆ2
12 // l e t d be d i a o f rope
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13 Wd=W+w//N
14 //dw=0.063∗d . .
15 //Wb=Er∗dw/D∗A=63.84∗dˆ2//N
16 g=9.81

17 Wa=(W+w)/g*a

18 //Wt=Wd+Wa+Wb=44080+63.84∗dˆ2//N . . . . eq1
19 //WT=A∗ s t r e s s=A∗ f u /Fs=114∗dˆ2// assume Fs = 6 . . . eq2
20 // from eq1 and eq2
21 d=sqrt (44080/(114 -63.84))//mm
22 printf(” choo s i n g va l u e o f d from t a b l e 2 0 . 6 , we ge t

32mm”)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=90000 //W
6 N2=250 //rpm
7 N1=750 //rpm
8 d2=1 //m
9 x=1.75 //m

10 v=26.67 //m/ s
11 A=375*10^( -6) //mˆ2
12 rho =1000 // kg/mˆ3
13 f=2.5 //N/mmˆ2
14 B=17.5 // deg
15 u=0.25

16 d1=N2*d2/N1 //m
17 // s i n ( a )=(r2−r1 ) /x=0.1914
18 a=(%pi /180) *11.04

19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
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25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9976
28 T2=T1 /9.95 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 6\n”)
34 n=6

35 r1=d1/2

36 r2=d2/2

37 L=%pi*(r2+r1)+2*x+(r2-r1)^2/x

38 printf(” the l e n g t h o f b e l t i s , %f m”,L)
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Scilab code Exa 22.3 Scilab code Exa 22.3 Machine design Machine de-
sign

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*1000 //W
6 N=80 //rpm
7 Ce=0.1

8 // (w1−w2) =0.02
9 D=2 //m

10 R=1 //m
11 rho =7200 // kg/mˆ3
12 w=2*%pi*N/60 // rad / s
13 //Cs=(w1−w2) /w
14 Cs=0.04

15 Wdpc=P*60/N//N−m
16 dE=Ce*Wdpc //N−m
17 dEm =0.95* dE

18 // l e t m eb the mass o f f l y whee l
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19 //dE=m∗Rˆ2∗wˆ2∗Cs
20 m=dEm/(R^2*w^2*Cs)// kg
21 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
22 // l e t A be the a r ea o f rim
23 //m=A∗2∗%pi∗R∗ rho
24 A=m/(2* %pi*R*rho)//mˆ2
25 printf(” the a r ea o f rim i s , %f mˆ2”,A)

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=2

6 B=15 // deg
7 A=750*10^ -6

8 u=0.12

9 rho =1200 // kg/mˆ3
10 f=7*10^6 //N/mˆ2
11 d=0.300 //m
12 N=1500 //rpm
13 m=A*rho // kg/m
14 v=(%pi*N*d)/60 //m/ s
15 Tc=m*v^2 //N
16 q=%pi

17 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
18 T=f*A//N
19 printf(”max t e n s i o n i s , %f N\n”,T)
20 T1=T-Tc //N
21 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.6335
22 T2=T1/4.3 //N
23 P=(T1 -T2)*v*n//W
24 printf(” the power t r a n s i s , %f W\n”,P)
25 // f o r max power t r a n f e r
26 // l e t N1 be speed
27 //Tc1=T/3
28 //Tc1=m∗v1 ˆ2
29 v1=sqrt(T/(3*m))//m/ s
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30 N1=(v1 *60/( %pi*d))

31 printf(”rpm o f s h a f t at max power t rans , %f rpm”,N1)

Scilab code Exa 21.1 Machine design

1 // e d s i g cha in d i r v e
2 clc

3 // s o l t u i o n
4 // g i v en
5 RP =15000 //W// ra t ed power
6 N1=1000 //rpm
7 N2=350 //rpm
8 VR=N1/N2

9 // r e f t a b l e 2 1 . 5 , numbr o f t e e t h on sma l l e r s p r o c k e t
i s T1=25

10 T1=25

11 T2=T1*N1/N2

12 K1=1.5 // l oad f a c t o r
13 K2=1 // l u b r i c a i t o n f a c t o r
14 K3=1.25 // r a t i n g f a c t o r
15 Ks=K1*K2*K3 // s e r v i c e f a c t o r
16 DP=Ks*RP // d e s i g n power
17 // from t a b l e 2 1 . 4 , c o r r s to N1=1000rpm , power

t r an sm i t t d f o r cha in 12 i s 1 5 . 6 5 kW per s t rand ,
18 // t h e r e f o r e cha in 12 with 2 s t r a nd s i s used t o t

ransmi t power
19 // u s i n g t a b l e 2 1 . 1
20 p=19.05 // p i t c h //mm
21 d=12.07 //mm// r o l l e r d i a
22 w=11.68 //mm//min width o f r o l l e r
23 Wb =59000 //N
24 //d1=p∗ c o s e c (180/T1) =0.152//m
25 d1 =0.152 //m
26 //d2=p∗ c o s e c (180/T2) =0.436//m
27 d2 =0.436 //m
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28 printf(” the i t c h c i r c l e d i a o f sma l l a nd l a r g e
s p r o c k e t i s , %f mm\n , %f mm\n”,d1 ,d2)

29 v1=%pi*d1*N1/60 //m/ s
30 W=RP/v1 //N
31 Fs=Wb/W

32 c=30*p//mm//min c e n t e r d i s
33 x=c-4 // c o r r e c t c e n t r e d i s
34 K=(T1+T2)/2+(2*x/p)+[(T1 -T2)/(2* %pi)]^2*p/x//mm
35 L=K*p

36 printf(” the l e n g t h o f ch i an i s , %f mm\n”,L)
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Chapter 58

Ch22

Scilab code Exa 20.3 Scilab code Exa 20.3 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=300 //rpm
7 w=31.42 // rad / s
8 // (w1−w2) /w=0.01∗w
9 // r e f f i g 2 2 . 8

10 q=4*%pi

11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c t i n g i s , %f N−m\n”,Tmean)
13 Wdpc=Tmean*q//N−m. . . eq1
14 //Wn=We−Wc=We−We/2 .3=0 .565∗We . . . eq2
15 // from eq1 and eq2
16 We =14160 //N−m
17 Tmax=We*2/( %pi)//N−m
18 //BG=BF−FG
19 BG=Tmax -Tmean //N−m
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20 BF=Tmax

21 dE=We*(BG/BF)^2 //N−m
22 printf(” the ”)
23 //Cs=(w1−w2) /w
24 Cs=0.02

25 // l e t I be moment o f i n e r t i a
26 //dE=I ∗wˆ2∗Cs
27 I=dE/(w^2*Cs)//kg−mˆ2
28 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2”,I)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 x=1 //m
6 P=95*1000 //W
7 d1=0.3 //m
8 N1=1000 //rpm
9 N2=375 //rpm

10 B=20 // deg
11 A=400*10^ -6 //mˆ2
12 f=2.1 //N/mmˆ2
13 rho =1100 // kg/mˆ3
14 u=0.28

15 t=42 //N/mmˆ2
16 d2=N1*d1/N2 //m
17 // s i n ( a )=(r2−r1 ) /x=0.25
18 a=(%pi /180) *14.5

19 q=%pi -2*a// rad
20 printf(” the ang l e o f c on t a c t i s , %f rad \n”,q)
21 m=A*rho // kg/m
22 v=(%pi*N1*d1)/60 //m/ s
23 Tc=m*v^2 //N
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
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27 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9407
28 T2=T1 /8.72 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 10\n”)
34 n=10

35 // l e t D be d i a o f s h a f t
36 T3=(P*60) /(2* %pi*N2)*1000 //N−mm
37 M=(T1+T2+2*Tc)*200*10 //N−mm
38 Te=sqrt(T3^2 + M^2)

39 D=[(Te*16)/(%pi*t)]^(1/3) //m
40 printf(” s h a f t d i a i s , %f mm\n”,D)

Scilab code Exa 22.1 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=300 //mm
6 R=0.150 //mm
7 Cs =0.003

8 N=1800 //rpm
9 w=188.5 // rad / s

10 rho =7250 // kg/mˆ3
11 // l e t m eb the mass o f f l y whee l
12 // r e f f i g 2 2 . 6
13 // t o t a l ene rgy at E =t o t a l ene rgy at A
14 //Eb=E+295
15 //Ec=E+295−685=E−390
16 //Ed=E−350
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17 //Ee=E−690
18 // Ef=E+270
19 //Eg=E
20 //Ea=E
21 //max ene rgy i s at B and min i s a E
22 //dE=Eb−Ee=985
23 //dE=985//mmˆ2
24 // c onv e t i n g to N−m
25 dE =985*0.087 //N−m
26 //dE=m∗Rˆ2∗wˆ2∗Cs
27 m=dE/(R^2*w^2*Cs)// kg
28 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
29 // l e t t be t h i c k n e s s and b be width o f rim
30 //b=2t
31 //A=b∗ t=2∗ t ˆ2
32 //m=A∗2∗%pi∗R∗ rho =13668∗ t ˆ2
33 t=sqrt(m/13668) //m
34 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

Scilab code Exa 22.1 Machine design

Scilab code Exa 20.51 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=600 //rpm
6 w=62.84 // rad / s
7 rho =7250 // kg/mˆ3
8 ft =6*10^6 //n/Mˆ2
9 //REF f i g 2 2 . 1 2

10 // l e t I be mont o f i n e r t i a
11 // t o t a l ene rgy at E =t o t a l ene rgy at A
12 //Eb=E+160
13 //Ec=E−12
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14 //Ed=E+156
15 //Ee=E−35
16 // Ef=E+162
17 //Eg=E
18 //Ea=E
19 //max ene rgy i s at F and min i s a E
20 //dE=Ef−Ee=197
21 //dE=197//mmˆ2
22 // c onv e t i n g to N−m
23 dE =197*13.1 //N−m
24 //Cs=(w1−w2) /w
25 Cs=0.02

26 // l e t I be moment o f i n e r t i a
27 //dE=I ∗wˆ2∗Cs
28 I=dE/(w^2*Cs)//kg−mˆ2
29 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2\n”,I)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=2t
32 v=sqrt(ft/rho)//m/ s
33 printf(” the t a n g e t n t i a l v e l o c i t y i s , %f m/ s \n”,v)
34 //v=%pi∗D∗N/60=31.42∗D
35 printf(” d i a o f f l ywh e e l i s ,%d mm\n”,v/31.42*1000)
36 // l e t E be t o t a l ene rgy
37 E=dE/(2*Cs)//N−m
38 Emin =0.92*E//N−m
39 // l e t m eb bmass
40 m=Emin *2/(v^2) // kg
41 // l e t t be t h i c k n e s s and b be width o f rim
42 //b=2t
43 //A=b∗ t=2∗ t ˆ2
44 //m=A∗2∗%pi∗R∗ rho =41686∗ t ˆ2
45 t=sqrt(m/41686) //m
46 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,2*t)

Machine design

1 // f i n d . .
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2 clc

3 // s o l t u i o n
4 // g i v en
5 P=20000 //W
6 d1=0.25 //m
7 N1=1800 //rpm
8 d2=0.9 //m
9 x=1 //m

10 B=20 // deg
11 u=0.2

12 rho =1110 // kg/mˆ3
13 f=2.1 //N/mmˆ2
14 A=230*10^ -6 //mˆ2
15 // s i n ( a )=(r2−r1 ) /x=0.325
16 a=(%pi /180) *18.96

17 q1=%pi -2*a// rad
18 q2=%pi+2*a

19 // s i n c e uq f o r f l a t p u l l e y s i sma l l l , t h e r f o r e d e s i n g
i s f l a t p u l l e y based

20 v=(%pi*N1*d1)/60 //m/ s
21 m=A*rho // kg/m
22 Tc=m*v^2 //N
23 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
24 T=f*A*10^6 //N
25 printf(”max t e n s i o n i s , %f N\n”,T)
26 T1=T-Tc //N
27 // l o g (T1/T2)=u∗q2 =0.3304
28 T2=T1 /2.14 //N
29 Ppb=(T1 -T2)*v//W
30 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
31 //n=P/Ppb//
32 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
33 printf(”number o f b e l t s a r e say 5\n”)
34 n=5
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Scilab code Exa 22.6 Scilab code Exa 22.6 Machine design Machine de-
sign

Scilab code Exa 20.61 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=900 //rpm
6 w=94.26 // rad / s
7 // (w1−w2) /w=0.02
8 Cs=0.02

9 D=650 //mm
10 R=0.325 //m
11 rho =7200 // kg/mˆ3
12 // l e t m eb the mass o f f l y whee l
13 // r e f f i g 2 2 . 7
14 // t o t a l ene rgy at E =t o t a l ene rgy at A
15 //Eb=E−35
16 //Ec=E+375
17 //Ed=E+390
18 //Ee=E+415
19 // Ef=E+80
20 //Eg=E+340
21 //Eh=E−25
22 //Ek=E+360
23 // El=E
24 //Ea=E
25 //max ene rgy i s at B and min i s a E
26 //dE=Eb−Ee=450
27 //dE=450//mmˆ2
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28 // c onv e t i n g to N−m
29 dE =450*5.5 //N−m
30 //dE=m∗Rˆ2∗wˆ2∗Cs
31 m=dE/(R^2*w^2*Cs)// kg
32 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
33 // l e t t be t h i c k n e s s and b be width o f rim
34 //b=2t
35 //A=b∗ t=2∗ t ˆ2
36 //m=A∗2∗%pi∗R∗ rho =29409∗ t ˆ2
37 t=sqrt(m/29409) //m
38 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=300 //rpm
6 w=31.42 // rad / s
7 ft =5.6*10^6 //N/mˆ2
8 rho =7200

9 // l e t D be d i a
10 //v=(%pi∗D∗N) /60=15.71∗D//m/ s
11 // f t=rho ∗v ˆ2=1.8∗10ˆ6∗Dˆ2
12 D=sqrt(ft /(1.8*10^6))//m
13 R=D/2 //m
14 printf(” the d i a o f f l ywh e e l i s , %f m\n”,D)
15 // r e f f i g 2 2 . 1 3
16 // t o t a l ene rgy at E =t o t a l ene rgy at A
17 //Eb=E−32
18 //Ec=E+376
19 //Ed=E+109
20 //Ee=E+442
21 // Ef=E+132
22 //Eg=E+358
23 //Eh=E−16
24 // Ei=E+244
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25 // Ej=E
26 //Ea=E
27 //max ene rgy i s at E and min i s a B
28 //dE=Eb−Ee=474
29 //dE=474//mmˆ2
30 // c onv e t i n g to N−m
31 dE =474*27.3 //N−m
32 //Cs=(w1−w2) /w
33 Cs=0.03

34 //dE=m∗Rˆ2∗wˆ2∗Cs
35 m=dE/(R^2*w^2*Cs)// kg
36 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=4t
39 //A=b∗ t=4∗ t ˆ2
40 //m=A∗2∗%pi∗R∗ rho =159624∗ t ˆ2
41 t=sqrt(m/159624) //m
42 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,4*t)

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=2.6 //m
6 n=15

7 B=22.5

8 q=2.967 // rad
9 u=0.28

10 T=960 //N
11 m=1.5 // kg/m
12 // l e t N be speed
13 v=sqrt(T/(3*m))//m/ s
14 N=(v*60)/(%pi*d)//rpm
15 printf(”rpm i s , %f rpm\n”,N)
16 // f o r max power t r a n s
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17 Tc=T/3

18 T1=T-Tc

19 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.9435
20 T2=T1 /8.78 //
21 P=(T1-T2)*v*n//W
22 printf(” the power t r a n s i s , %f W\n”,P)

Scilab code Exa 22.7 Scilab code Exa 22.7 Machine design Machine de-
sign

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*1000 //W
6 N=80 //rpm
7 Ce=0.1

8 // (w1−w2) =0.02
9 D=2 //m

10 R=1 //m
11 rho =7200 // kg/mˆ3
12 w=2*%pi*N/60 // rad / s
13 //Cs=(w1−w2) /w
14 Cs=0.04

15 Wdpc=P*60/N//N−m
16 dE=Ce*Wdpc //N−m
17 dEm =0.95* dE

18 // l e t m eb the mass o f f l y whee l
19 //dE=m∗Rˆ2∗wˆ2∗Cs
20 m=dEm/(R^2*w^2*Cs)// kg
21 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
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22 // l e t A be the a r ea o f rim
23 //m=A∗2∗%pi∗R∗ rho
24 A=m/(2* %pi*R*rho)//mˆ2
25 printf(” the a r ea o f rim i s , %f mˆ2”,A)

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50000 //W
6 N=150 //rpm
7 n=75

8 ft =4*10^6 //N/mˆ2
9 rho =7200

10 Tmean=(P*60) /(2* %pi*N)//N−m
11 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
12 // r e f f i g 2 2 . 1 4
13 q=4*%pi

14 Wdpc=Tmean*q

15 Wp=1.4* Wdpc //work done i n power s t r o k e . . . . eq1
16 // from d ia
17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp /1.571 //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
22 BF=Tmax

23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 printf(” the d i a o f whee l i s , %f m\n”,D)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=4t
32 //A=b∗ t=4∗ t ˆ2
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33 //N1−N2=0.01∗N
34 Cs=0.01

35 //dE=E∗2∗Cs
36 E=dE/(2*Cs)//N−m
37 Erim =(15/16)*E//N−m
38 printf(”Erim i s , %f N−m\n”,Erim)
39 m=Erim *2/v^2 // kg
40 t=sqrt(m/271468)

41 printf(” the t h i c k n e s s and width s i , %f m\n , %f m\n”,t
,4*t)

Scilab code Exa 22.7

Machine design

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 n=10

6 v=25 //m/ s
7 P=115*1000 //W
8 q=%pi

9 B=22.5 // deg
10 u=0.2

11 m=0.6 // kg/m
12 // l e t T1 and T2 be t e n s i o n on t i g h t and s l a g s i d e
13 //P=(T1−T2) ∗v∗n//W
14 //T1−T2 =46 0 . . . eq1
15 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.714
16 T2=T1 /5.18 // . . . . eq2
17 // from eq1 and eq2
18 T1=570 //N
19 T2=110 //N
20 Tc=m*v^2

21 Tt1=T1+Tc

22 Tt2=T2+Tc
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23 printf(” the va lu e o f Tt1 and Tt2 i s , %f N\n , %f N”,Tt1
,Tt2)

Scilab code Exa 20.8 Scilab code Exa 20.8 Machine design Machine de-
sign

Scilab code Exa 22.91 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=300 //rpm
7 w=31.42 // rad / s
8 // (w1−w2) /w=0.01∗w
9 // r e f f i g 2 2 . 8

10 q=4*%pi

11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c t i n g i s , %f N−m\n”,Tmean)
13 Wdpc=Tmean*q//N−m. . . eq1
14 //Wn=We−Wc=We−We/2 .3=0 .565∗We . . . eq2
15 // from eq1 and eq2
16 We =14160 //N−m
17 Tmax=We*2/( %pi)//N−m
18 //BG=BF−FG
19 BG=Tmax -Tmean //N−m
20 BF=Tmax

21 dE=We*(BG/BF)^2 //N−m
22 printf(” the ”)
23 //Cs=(w1−w2) /w
24 Cs=0.02
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25 // l e t I be moment o f i n e r t i a
26 //dE=I ∗wˆ2∗Cs
27 I=dE/(w^2*Cs)//kg−mˆ2
28 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2”,I)

1 // f i n d . .
2 clc

3 // s o l t u i o n
4 // g i v en
5 P=600*1000 //W
6 d=4 //m
7 N=90 //rpm
8 q=2.8 // rad
9 B=22.5 // deg

10 u=0.28

11 m=1.5 // kg/m
12 T=2400 //N
13 v=(%pi*N*d)/60 //m/ s
14 Tc=m*v^2 //N
15 printf(” the c e n t r i f u g l t e n s i o n i s , %f N\n”,Tc)
16 T1=T-Tc //N
17 // l o g (T1/T2)=u∗q∗ c o s e c ( %pi /180∗B) =0.8907
18 T2=T1 /7.78 //N
19 Ppb=(T1 -T2)*v//W
20 printf(”power t ranmi t ed per b e l t i s , %f W\n”,Ppb)
21 //n=P/Ppb//
22 printf(” the number o f b e l t s are , %f \n”,P/Ppb)
23 printf(”number o f b e l t s a r e say 20\n”)

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=25

6 d1=25 //mm
7 t1=18 //mm
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8 tu=300 //N/mmˆ2
9 effm =0.95

10 Cs=0.1

11 ft=6 //N/mmˆ2
12 rho =7250 // kg/mˆ3
13 D=1.4 //m
14 R=0.7 //m
15 As=%pi*d1*t1 // a r ea o f p l a t e sh ea r ed
16 Fs=As*tu //N
17 Eps =0.5* Fs*t1 //N−mm// energy req per s t r o k e
18 Epm=Eps*n/1000 //N−m
19 P=Epm /(60* effm)//W
20 printf(”power r eq i s , %f W\n”,P)
21 // l e t t be t h i c k n e s s and b be width o f rim
22 //b=2t
23 //A=b∗ t=2∗ t ˆ2
24 dE =(9/10)*Eps //N−m
25 // l e t m be mass o f whee l
26 Erim =0.95* dE //N−m
27 N=9*25 //rpm
28 w=2*%pi*N/60 // rad / s
29 m=Erim/(R^2*w^2*Cs)// kg
30 //m=A∗2∗%pi∗R∗ rho =63782∗ t ˆ2
31 t=sqrt(m/63782) //m
32 printf(” the t h i c k n e s s and width i s , %f m\n , %f m\n”,t

,2*t)

Scilab code Exa 20.9 Scilab code Exa 20.9 Machine design Machine
design

1 // f i n d . . .
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2 clc

3 // s o l u t i o n
4 // g i v en
5 N=600 //rpm
6 w=62.84 // rad / s
7 rho =7250 // kg/mˆ3
8 ft =6*10^6 //n/Mˆ2
9 //REF f i g 2 2 . 1 2

10 // l e t I be mont o f i n e r t i a
11 // t o t a l ene rgy at E =t o t a l ene rgy at A
12 //Eb=E+160
13 //Ec=E−12
14 //Ed=E+156
15 //Ee=E−35
16 // Ef=E+162
17 //Eg=E
18 //Ea=E
19 //max ene rgy i s at F and min i s a E
20 //dE=Ef−Ee=197
21 //dE=197//mmˆ2
22 // c onv e t i n g to N−m
23 dE =197*13.1 //N−m
24 //Cs=(w1−w2) /w
25 Cs=0.02

26 // l e t I be moment o f i n e r t i a
27 //dE=I ∗wˆ2∗Cs
28 I=dE/(w^2*Cs)//kg−mˆ2
29 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2\n”,I)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=2t
32 v=sqrt(ft/rho)//m/ s
33 printf(” the t a n g e t n t i a l v e l o c i t y i s , %f m/ s \n”,v)
34 //v=%pi∗D∗N/60=31.42∗D
35 printf(” d i a o f f l ywh e e l i s ,%d mm\n”,v/31.42*1000)
36 // l e t E be t o t a l ene rgy
37 E=dE/(2*Cs)//N−m
38 Emin =0.92*E//N−m
39 // l e t m eb bmass
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40 m=Emin *2/(v^2) // kg
41 // l e t t be t h i c k n e s s and b be width o f rim
42 //b=2t
43 //A=b∗ t=2∗ t ˆ2
44 //m=A∗2∗%pi∗R∗ rho =41686∗ t ˆ2
45 t=sqrt(m/41686) //m
46 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,2*t)

Scilab code Exa 22.10

1 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=55000 //N
6 depth =300 //m
7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))

17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
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24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We

38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
chosen ”)

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=180*1000 //W
6 N=240 //rpm
7 ft =5.2*10^6 //N/mˆ2
8 //N1−N2=0.03
9 rho =7220 // kg/mˆ3

10 tf=40 //N/mmˆ2
11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
13 // r e f f i g 2 2 . 1 8
14 q=4*%pi

15 Wdpc=Tmean*q

16 Wp =1.33* Wdpc //work done i n power s t r o k e . . . . eq1

699



17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp/(%pi /2) //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
22 BF=Tmax

23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 R=D/2

30 printf(” the d i a o f whee l i s , %f m\n”,D)
31 //N1−N2=0.03∗N
32 Cs=0.03

33 w=2*%pi*N/60 // rad / s
34 //dE=E∗2∗Cs
35 m=dE/(R^2*w^2*Cs)

36 printf(”mass o f whee l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=2t
39 //A=b∗ t=2∗ t ˆ2
40 t=sqrt(m/96730) //mm
41 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

42 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

43 // l e t Tmax1 be max to rque on s h a f t
44 Tmax1 =2* Tmean *1000 //N−mm
45 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
46 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

47 printf(” the d i a o f s h a f t i s say 125mm\n”)
48 d1=125 //mm
49 d=2*d1 //mm
50 l=2*t//mm
51 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,
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%f m\n”,d,l)
52 // l e t a1 be major and b1 be minor a x i s
53 // a1=2∗b1
54 n=6

55 fb=15 //N/mmˆ2
56 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
57 printf(” bending moment i s , %f N−mm\n”,M)
58 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
59 // fb=M/Z
60 a1=(M/(fb *0.05))^(1/3) //mm
61 b1=0.5*a1

62 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

63 printf(” c o r r s p ond i n g to s h a f t o f d i a 125 mm, width i s
36 mm and t h i c k n s s o f k ey i s 20 mm\n”)

64 // l e t L be l e n g t h o f key
65 L=Tmax1 /(36*tf*d1/2) //mm
66 printf(” l e n g t h o f key i s , %f mm\n”,L)

Scilab code Exa 22.11 Scilab code Exa 22.11 Machine design Machine
design

Scilab code Exa 20.101 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=300 //rpm
6 w=31.42 // rad / s
7 ft =5.6*10^6 //N/mˆ2
8 rho =7200
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9 // l e t D be d i a
10 //v=(%pi∗D∗N) /60=15.71∗D//m/ s
11 // f t=rho ∗v ˆ2=1.8∗10ˆ6∗Dˆ2
12 D=sqrt(ft /(1.8*10^6))//m
13 R=D/2 //m
14 printf(” the d i a o f f l ywh e e l i s , %f m\n”,D)
15 // r e f f i g 2 2 . 1 3
16 // t o t a l ene rgy at E =t o t a l ene rgy at A
17 //Eb=E−32
18 //Ec=E+376
19 //Ed=E+109
20 //Ee=E+442
21 // Ef=E+132
22 //Eg=E+358
23 //Eh=E−16
24 // Ei=E+244
25 // Ej=E
26 //Ea=E
27 //max ene rgy i s at E and min i s a B
28 //dE=Eb−Ee=474
29 //dE=474//mmˆ2
30 // c onv e t i n g to N−m
31 dE =474*27.3 //N−m
32 //Cs=(w1−w2) /w
33 Cs=0.03

34 //dE=m∗Rˆ2∗wˆ2∗Cs
35 m=dE/(R^2*w^2*Cs)// kg
36 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=4t
39 //A=b∗ t=4∗ t ˆ2
40 //m=A∗2∗%pi∗R∗ rho =159624∗ t ˆ2
41 t=sqrt(m/159624) //m
42 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,4*t)

1 // f i n d . . .
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=185*1000 //W
6 N=100 //rpm
7 //dE=0.15∗E
8 D=2.4 //m
9 R=1.2 //m

10 // l e t m be mass
11 E=(P*60)/N//N−m
12 dE =0.15*E//N−m
13 rho =7200

14 Cs=0.02

15 v=(%pi*D*N)/60 //m/ s
16 m=dE/(v^2*Cs)// kg
17 printf(”mass i s , %f kg\n”,m)
18 // l e t t be t h i c k n e s s and b be width o f rim
19 //b=2t
20 //m=A∗%pi∗D∗ rho
21 //A=b∗ t=2∗ t ˆ2
22 t=sqrt(m/108588) //mm
23 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

24 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

25 Tmean=(P*60) /(2* %pi*N)//N−m
26 Tmax1 =2* Tmean *1000 //N−mm
27 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
28 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

29 printf(” the d i a o f s h a f t i s say 165mm\n”)
30 d1=165 //mm
31 d=2*d1 //mm
32 l=2*t//mm
33 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,

%f m\n”,d,l)
34 // l e t a1 be major and b1 be minor a x i s
35 // a1=2∗b1
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36 n=6

37 fb=14 //N/mmˆ2
38 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
39 printf(” bending moment i s , %f N−mm\n”,M)
40 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
41 // fb=M/Z
42 a1=(M/(fb *0.05))^(1/3) //mm
43 b1=0.5*a1

44 tf=40

45 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

46 printf(” c o r r s p ond i n g to s h a f t o f d i a 165 mm, width i s
45 mm and t h i c k n s s o f key i s 25 mm\n”)

47 // l e t L be l e n g t h o f key
48 L=Tmax1 /(45*tf*d1/2) //mm
49 printf(” l e n g t h o f key i s , %f mm\n”,L)

Machine design

1 // d e s i g n w i r e rope
2 clc

3 // s o l t u i o n
4 // g i v en
5 W=55000 //N
6 depth =300 //m
7 v=500 //m/min
8 t=10 // s
9 // r e f T20 . 6 , we choo s e rope type 6∗19

10 // , tab ; 2 0 . 1 1 , Fs =7 , f o r depth 300 to 600m, d e s i g n
l oad i s c a l c u l a t e d by t ak i n g 2 to 2 . 5 t imes
f a c t o r o f s a f e t y f i v e n i s t a b l e

11 // r e f t a b l e 2 0 . 1 1
12 Designload =15*55*1000 //N
13 // r e f t a b l e 2 0 . 6 , t e s n i l e s t r e n g t h o f 6∗19 i s =595∗dˆ2
14 // 595dˆ2= d e s i g n l o a d
15 //d=s q r t ( De s i ng l oad /595) //mm
16 printf(” the d i a o f rope i s , %f mm\n”,sqrt(Designload

/595))
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17 printf(” the d i a o f rope i s , say 38mm\n”)
18 d=38 //mm
19 dw =0.063*d// r e f t a b l e 2 0 . 1 0 , dw=d ia o f w i r e
20 A=0.38*d^2

21 // r e f t a b l e 2 0 . 6
22 w=0.0363*d^2* depth //N
23 // r e f t a b l e 2 0 . 1 2
24 D=100*d

25 fb =84000* dw/D

26 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
27 Wb=fb*A//N
28 printf(” the bending l oad on rope i s , %f N\n”,Wb)
29 a=v/(60*t)// a c c e l e r a t i o n
30 g=9.81 //m/ s ˆ2
31 Wa=(W+w)/g*a// add i t o n a l l o ad
32 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
33 Wst =2*(W+w)

34 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
35 We=W+w+Wb //N
36 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,We)
37 Fsa=Designload/We

38 printf(” a c t u a l f a c t o r o f s a f e t y i s , %f \n”,Fsa)
39 printf(” s i n c e f a c t o r o f s a f e t y c a c u l a t e d above a r e

s a f e , t h e r e f o r e w i r e rope o f d i a 38mm and 6∗19 i s
chosen ”)

Scilab code Exa 22.13 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
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5 Do=1.8 //m
6 Di=1.35 //m
7 b=0.3 //m
8 N=250 //rpm
9 T=15000 //N−m

10 ftb =35 //n/mmˆ2
11 ftl =40 //n/mmˆ2
12 //w=1.25∗h
13 n=6

14 fta =15 //N/mmˆ2
15 d1=150 //mm
16 rho =7200 // kg/mˆ3
17 D=(Do+Di)/2 //m
18 t=(Do-Di)/2 //m
19 v=(%pi*D*N)/60 //m/ s
20 ft=rho*v^2*10^6 //N/mmˆ2
21 A=b*t//mˆ2
22 Ft=ft*A*10^6 //N
23 // l e t dc be c o r e d i a
24 //Ft=(%pi /4) ∗dc ˆ2∗ f t b ∗4=110∗dc ˆ2
25 // dc=s q r t ( Ft /110) //mm
26 printf(” the c o r e d i a i s , %f mm\n”,sqrt(Ft/110))
27 printf(” the s tandard c o r e d i a i s 4 8 . 6 5mm\n”)
28 dc =48.65 //mm
29 // l e t h be depth o f l i n k and w be width o f l i n k
30 //w=1.25∗h
31 //Al=w∗h=1.25∗hˆ2
32 // l e t Fmax be max t e n s i l e f o r c e
33 Fmax =2*ft*A//N . . . . eq1
34 //Fmax=4∗ f t l ∗Al=200∗h ˆ 2 . . . eq2
35 // from eq 1 and eq2
36 h=46 //mm
37 w=1.25*h//mm
38 printf(” the h e i g t h and width o f o f l i n k i s , %f mm\n ,

%f mm\n”,h,w)
39 // l e t a1 be major and b1 be minor a x i s
40 // a1=2∗b1
41 n=6
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42 d=2*d1 //m
43 M=T*(D*1000-d)/(D*n*1000) //N−mm
44 printf(” bending moment i s , %f N−mm\n”,M*1000)
45 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
46 // fb=M/Z
47 a1=(M*1000/( fta *0.05))^(1/3) //mm
48 b1=0.5*a1

49 tf=40

50 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

Scilab code Exa 22.13 Machine design

Scilab code Exa 20.111 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50000 //W
6 N=150 //rpm
7 n=75

8 ft =4*10^6 //N/mˆ2
9 rho =7200

10 Tmean=(P*60) /(2* %pi*N)//N−m
11 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
12 // r e f f i g 2 2 . 1 4
13 q=4*%pi

14 Wdpc=Tmean*q

15 Wp=1.4* Wdpc //work done i n power s t r o k e . . . . eq1
16 // from d ia
17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp /1.571 //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
22 BF=Tmax
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23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 printf(” the d i a o f whee l i s , %f m\n”,D)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=4t
32 //A=b∗ t=4∗ t ˆ2
33 //N1−N2=0.01∗N
34 Cs=0.01

35 //dE=E∗2∗Cs
36 E=dE/(2*Cs)//N−m
37 Erim =(15/16)*E//N−m
38 printf(”Erim i s , %f N−m\n”,Erim)
39 m=Erim *2/v^2 // kg
40 t=sqrt(m/271468)

41 printf(” the t h i c k n e s s and width s i , %f m\n , %f m\n”,t
,4*t)

Machine design

1 // f i n f Fs
2 clc

3 // s o l t u i o n
4 // g i v en
5 d=38 //mm
6 D=2000 //mm
7 W=50000 //N
8 depth =900 //m
9 v=3 //m/ s

10 a=1.5 //m/ s ˆ2
11 dw =0.05*d//mm
12 Bs=1880 //N/mmˆ2// b r e ak i ng s t r e n g t h
13 Er =84*1000 //N/mmˆ2
14 w=47700 //N
15 // rope i s 8∗19
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16 n=8*19

17 A=(%pi/4)*dw^2*n//mmˆ2
18 mbs=Bs*A//min b r e ak i ng s t r e n g t h
19 printf(”min b r e ak i ng s t r e s n g t h i s , %f N\n”,mbs)
20 fb =84000* dw/D

21 printf(” bending s t r e s s a c t i n g i s , %f N/mmˆ2\n”,fb)
22 Wb=fb*A//N
23 printf(” the bending l oad on rope i s , %f N\n”,Wb)
24 g=9.81 //m/ s ˆ2
25 Wa=(W+w)/g*a// add i t o n a l l o ad
26 printf(” a d d i t i o n a l l o ad due to acc s i , %f N\n”,Wa)
27 Wst =2*(W+w)

28 printf(” the s t a r t i n g l oad a c t i n g i s , %f N\n”,Wst)
29 Wen=W+w+Wb //N// dur ing normal work ing
30 printf(” e f f c t i v e l oad dur ing un i fo rm v e l o c i t y i s , %f

N\n”,Wen)
31 Fs=mbs/Wen

32 printf(” the f a c t o r o f s a f e t y dur ing normal work ing
i s , %f \n ”,Fs)

33 Wea=W+w+Wb+Wa //N// dur ing acc
34 Fsa=mbs/Wea

35 printf(” the f a c t o r o f s a f e t y dur ing acc i s , %f ”,Fsa)
36 // dur ing s t r a i n g
37 Wes=Wst+Wb //N
38 Fss=mbs/Wes

39 printf(” the f a c t o r o f s a f e t y dur ing s t a r t i n i s , %f ”,
Fss)
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Chapter 59

Ch23

Scilab code Exa 23.1 Scilab code Exa 20.12 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 d=5 //mm
7 n=20 //mm
8 W=500 //N
9 C=D/d

10 Ks =1+(1/(2*C))

11 t=Ks*[8*W*D/(%pi*d^3)]//N/mmˆ2
12 printf(” sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2”,t)

Scilab code Exa 22.9

1 // f i n f d i a o f w i r e

710



2 clc

3 // s o l t u i o n
4 // g i v en
5 W=25000 //N
6 w=15000 //n
7 //D=30∗d
8 a=1 //m/ s ˆ2
9 er =80000 //N/mmˆ2

10 fu=1800 //N/mmˆ2
11 //A=0.38∗dˆ2
12 // l e t d be d i a o f rope
13 Wd=W+w//N
14 //dw=0.063∗d . .
15 //Wb=Er∗dw/D∗A=63.84∗dˆ2//N
16 g=9.81

17 Wa=(W+w)/g*a

18 //Wt=Wd+Wa+Wb=44080+63.84∗dˆ2//N . . . . eq1
19 //WT=A∗ s t r e s s=A∗ f u /Fs=114∗dˆ2// assume Fs = 6 . . . eq2
20 // from eq1 and eq2
21 d=sqrt (44080/(114 -63.84))//mm
22 printf(” choo s i n g va l u e o f d from t a b l e 2 0 . 6 , we ge t

32mm”)

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=25

6 d1=25 //mm
7 t1=18 //mm
8 tu=300 //N/mmˆ2
9 effm =0.95

10 Cs=0.1

11 ft=6 //N/mmˆ2
12 rho =7250 // kg/mˆ3
13 D=1.4 //m
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14 R=0.7 //m
15 As=%pi*d1*t1 // a r ea o f p l a t e sh ea r ed
16 Fs=As*tu //N
17 Eps =0.5* Fs*t1 //N−mm// energy req per s t r o k e
18 Epm=Eps*n/1000 //N−m
19 P=Epm /(60* effm)//W
20 printf(”power r eq i s , %f W\n”,P)
21 // l e t t be t h i c k n e s s and b be width o f rim
22 //b=2t
23 //A=b∗ t=2∗ t ˆ2
24 dE =(9/10)*Eps //N−m
25 // l e t m be mass o f whee l
26 Erim =0.95* dE //N−m
27 N=9*25 //rpm
28 w=2*%pi*N/60 // rad / s
29 m=Erim/(R^2*w^2*Cs)// kg
30 //m=A∗2∗%pi∗R∗ rho =63782∗ t ˆ2
31 t=sqrt(m/63782) //m
32 printf(” the t h i c k n e s s and width i s , %f m\n , %f m\n”,t

,2*t)
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Chapter 60

Ch21

Scilab code Exa 22.10 Scilab code Exa 22.10 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=6 //mm
6 Do=75 //mm
7 t=350 //N/mmˆ2
8 G=84*1000 //N/mmˆ2
9 D=Do -d//mm

10 C=D/d

11 // l e t W be a x i a l l o ad
12 // n e g l e c t i n g cu r va tu r e
13 Ks =1+(1/(2*C))

14 // t=Ks ∗ [ 8∗W∗D/( %pi∗d ˆ3) ] / /N/mmˆ2
15 W=(t*%pi*d^3) /(8*Ks*D)

16 printf(” l oad a c t i n g i s , %f N\n”,W)
17 dpt =8*W*D^3/(G*d^4) // d e f l e c t i o n per turn //mm
18 printf(” d e f e l e c t i o n per turn i s , %f mm”,dpt)
19 // c o n s i d e r i n g cu r va tu r e
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20 K=(4*C-1) /(4*C-4) +(0.615/C)

21 W=t*%pi*d^2/(K*8*C)//N
22 printf(” l oad a c t i n g by t ak i n cu r va tu r e i n

c o n s i d e r a t i o n i s , %f N\n”,W)

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=180*1000 //W
6 N=240 //rpm
7 ft =5.2*10^6 //N/mˆ2
8 //N1−N2=0.03
9 rho =7220 // kg/mˆ3

10 tf=40 //N/mmˆ2
11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
13 // r e f f i g 2 2 . 1 8
14 q=4*%pi

15 Wdpc=Tmean*q

16 Wp =1.33* Wdpc //work done i n power s t r o k e . . . . eq1
17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp/(%pi /2) //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
22 BF=Tmax

23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 R=D/2

30 printf(” the d i a o f whee l i s , %f m\n”,D)
31 //N1−N2=0.03∗N
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32 Cs=0.03

33 w=2*%pi*N/60 // rad / s
34 //dE=E∗2∗Cs
35 m=dE/(R^2*w^2*Cs)

36 printf(”mass o f whee l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=2t
39 //A=b∗ t=2∗ t ˆ2
40 t=sqrt(m/96730) //mm
41 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

42 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

43 // l e t Tmax1 be max to rque on s h a f t
44 Tmax1 =2* Tmean *1000 //N−mm
45 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
46 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

47 printf(” the d i a o f s h a f t i s say 125mm\n”)
48 d1=125 //mm
49 d=2*d1 //mm
50 l=2*t//mm
51 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,

%f m\n”,d,l)
52 // l e t a1 be major and b1 be minor a x i s
53 // a1=2∗b1
54 n=6

55 fb=15 //N/mmˆ2
56 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
57 printf(” bending moment i s , %f N−mm\n”,M)
58 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
59 // fb=M/Z
60 a1=(M/(fb *0.05))^(1/3) //mm
61 b1=0.5*a1

62 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

63 printf(” c o r r s p ond i n g to s h a f t o f d i a 125 mm, width i s
36 mm and t h i c k n s s o f k ey i s 20 mm\n”)
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64 // l e t L be l e n g t h o f key
65 L=Tmax1 /(36*tf*d1/2) //mm
66 printf(” l e n g t h o f key i s , %f mm\n”,L)

Scilab code Exa 22.11 Scilab code Exa 22.11 Machine design Machine
design

1 // e d s i g cha in d i r v e
2 clc

3 // s o l t u i o n
4 // g i v en
5 RP =15000 //W// ra t ed power
6 N1=1000 //rpm
7 N2=350 //rpm
8 VR=N1/N2

9 // r e f t a b l e 2 1 . 5 , numbr o f t e e t h on sma l l e r s p r o c k e t
i s T1=25

10 T1=25

11 T2=T1*N1/N2

12 K1=1.5 // l oad f a c t o r
13 K2=1 // l u b r i c a i t o n f a c t o r
14 K3=1.25 // r a t i n g f a c t o r
15 Ks=K1*K2*K3 // s e r v i c e f a c t o r
16 DP=Ks*RP // d e s i g n power
17 // from t a b l e 2 1 . 4 , c o r r s to N1=1000rpm , power

t r an sm i t t d f o r cha in 12 i s 1 5 . 6 5 kW per s t rand ,
18 // t h e r e f o r e cha in 12 with 2 s t r a nd s i s used t o t

ransmi t power
19 // u s i n g t a b l e 2 1 . 1
20 p=19.05 // p i t c h //mm
21 d=12.07 //mm// r o l l e r d i a
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22 w=11.68 //mm//min width o f r o l l e r
23 Wb =59000 //N
24 //d1=p∗ c o s e c (180/T1) =0.152//m
25 d1 =0.152 //m
26 //d2=p∗ c o s e c (180/T2) =0.436//m
27 d2 =0.436 //m
28 printf(” the i t c h c i r c l e d i a o f sma l l a nd l a r g e

s p r o c k e t i s , %f mm\n , %f mm\n”,d1 ,d2)
29 v1=%pi*d1*N1/60 //m/ s
30 W=RP/v1 //N
31 Fs=Wb/W

32 c=30*p//mm//min c e n t e r d i s
33 x=c-4 // c o r r e c t c e n t r e d i s
34 K=(T1+T2)/2+(2*x/p)+[(T1 -T2)/(2* %pi)]^2*p/x//mm
35 L=K*p

36 printf(” the l e n g t h o f ch i an i s , %f mm\n”,L)

Scilab code Exa 23.31 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=185*1000 //W
6 N=100 //rpm
7 //dE=0.15∗E
8 D=2.4 //m
9 R=1.2 //m

10 // l e t m be mass
11 E=(P*60)/N//N−m
12 dE =0.15*E//N−m
13 rho =7200

14 Cs=0.02

15 v=(%pi*D*N)/60 //m/ s
16 m=dE/(v^2*Cs)// kg
17 printf(”mass i s , %f kg\n”,m)
18 // l e t t be t h i c k n e s s and b be width o f rim
19 //b=2t
20 //m=A∗%pi∗D∗ rho
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21 //A=b∗ t=2∗ t ˆ2
22 t=sqrt(m/108588) //mm
23 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

24 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

25 Tmean=(P*60) /(2* %pi*N)//N−m
26 Tmax1 =2* Tmean *1000 //N−mm
27 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
28 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

29 printf(” the d i a o f s h a f t i s say 165mm\n”)
30 d1=165 //mm
31 d=2*d1 //mm
32 l=2*t//mm
33 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,

%f m\n”,d,l)
34 // l e t a1 be major and b1 be minor a x i s
35 // a1=2∗b1
36 n=6

37 fb=14 //N/mmˆ2
38 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
39 printf(” bending moment i s , %f N−mm\n”,M)
40 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
41 // fb=M/Z
42 a1=(M/(fb *0.05))^(1/3) //mm
43 b1=0.5*a1

44 tf=40

45 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

46 printf(” c o r r s p ond i n g to s h a f t o f d i a 165 mm, width i s
45 mm and t h i c k n s s o f key i s 25 mm\n”)

47 // l e t L be l e n g t h o f key
48 L=Tmax1 /(45*tf*d1/2) //mm
49 printf(” l e n g t h o f key i s , %f mm\n”,L)

Machine design

718



1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=1000 //N
6 dx=80 //mm
7 n=30

8 G=85*1000 //N/mmˆ2
9 // l e t D be mean d i a o f s p r i n g c o i l , d be d i a o f

s p r i n g w i r e
10 //C =D/d
11 d=4 // assume //mm
12 //dx=8∗W∗Dˆ3∗n /(G∗d ˆ4)
13 //dx=8∗W∗Cˆ3∗n /(G∗d )
14 C=[dx*G*d/(8*W*n)]^(1/3)

15 D=C*d//mm
16 printf(” d i a o f c o i l i s , %f mm\n”,D)
17 printf(” ou t e r d i a i s ,%f mm\n”,D+d)
18 K=(4*C-1) /(4*C-4) +(0.615/C)

19 t=K*(8*W*C)/(%pi*d^2)

20 printf(”max sh ea r s t r e s s induced i s , %f N/mmˆ2”,t)
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Chapter 61

Ch22

Scilab code Exa 23.4 Scilab code Exa 23.4 Machine design Machine de-
sign

Scilab code Exa 22.131 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=300 //mm
6 R=0.150 //mm
7 Cs =0.003

8 N=1800 //rpm
9 w=188.5 // rad / s

10 rho =7250 // kg/mˆ3
11 // l e t m eb the mass o f f l y whee l
12 // r e f f i g 2 2 . 6
13 // t o t a l ene rgy at E =t o t a l ene rgy at A
14 //Eb=E+295
15 //Ec=E+295−685=E−390
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16 //Ed=E−350
17 //Ee=E−690
18 // Ef=E+270
19 //Eg=E
20 //Ea=E
21 //max ene rgy i s at B and min i s a E
22 //dE=Eb−Ee=985
23 //dE=985//mmˆ2
24 // c onv e t i n g to N−m
25 dE =985*0.087 //N−m
26 //dE=m∗Rˆ2∗wˆ2∗Cs
27 m=dE/(R^2*w^2*Cs)// kg
28 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
29 // l e t t be t h i c k n e s s and b be width o f rim
30 //b=2t
31 //A=b∗ t=2∗ t ˆ2
32 //m=A∗2∗%pi∗R∗ rho =13668∗ t ˆ2
33 t=sqrt(m/13668) //m
34 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)

14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
15 k=G*d/(8*C^3*n)

16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
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17 // l e t W1 f o r c e caus e t s h e a r
18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to cause the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Do=1.8 //m
6 Di=1.35 //m
7 b=0.3 //m
8 N=250 //rpm
9 T=15000 //N−m

10 ftb =35 //n/mmˆ2
11 ftl =40 //n/mmˆ2
12 //w=1.25∗h
13 n=6

14 fta =15 //N/mmˆ2
15 d1=150 //mm
16 rho =7200 // kg/mˆ3
17 D=(Do+Di)/2 //m
18 t=(Do -Di)/2 //m
19 v=(%pi*D*N)/60 //m/ s
20 ft=rho*v^2*10^6 //N/mmˆ2
21 A=b*t//mˆ2
22 Ft=ft*A*10^6 //N
23 // l e t dc be c o r e d i a
24 //Ft=(%pi /4) ∗dc ˆ2∗ f t b ∗4=110∗dc ˆ2
25 // dc=s q r t ( Ft /110) //mm
26 printf(” the c o r e d i a i s , %f mm\n”,sqrt(Ft/110))
27 printf(” the s tandard c o r e d i a i s 4 8 . 6 5mm\n”)
28 dc =48.65 //mm
29 // l e t h be depth o f l i n k and w be width o f l i n k
30 //w=1.25∗h
31 //Al=w∗h=1.25∗hˆ2
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32 // l e t Fmax be max t e n s i l e f o r c e
33 Fmax =2*ft*A//N . . . . eq1
34 //Fmax=4∗ f t l ∗Al=200∗h ˆ 2 . . . eq2
35 // from eq 1 and eq2
36 h=46 //mm
37 w=1.25*h//mm
38 printf(” the h e i g t h and width o f o f l i n k i s , %f mm\n ,

%f mm\n”,h,w)
39 // l e t a1 be major and b1 be minor a x i s
40 // a1=2∗b1
41 n=6

42 d=2*d1 //m
43 M=T*(D*1000-d)/(D*n*1000) //N−mm
44 printf(” bending moment i s , %f N−mm\n”,M*1000)
45 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
46 // fb=M/Z
47 a1=(M*1000/( fta *0.05))^(1/3) //mm
48 b1=0.5*a1

49 tf=40

50 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)
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Chapter 62

Ch23

Scilab code Exa 22.2 Scilab code Exa 23.5 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=900 //rpm
6 w=94.26 // rad / s
7 // (w1−w2) /w=0.02
8 Cs=0.02

9 D=650 //mm
10 R=0.325 //m
11 rho =7200 // kg/mˆ3
12 // l e t m eb the mass o f f l y whee l
13 // r e f f i g 2 2 . 7
14 // t o t a l ene rgy at E =t o t a l ene rgy at A
15 //Eb=E−35
16 //Ec=E+375
17 //Ed=E+390
18 //Ee=E+415
19 // Ef=E+80
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20 //Eg=E+340
21 //Eh=E−25
22 //Ek=E+360
23 // El=E
24 //Ea=E
25 //max ene rgy i s at B and min i s a E
26 //dE=Eb−Ee=450
27 //dE=450//mmˆ2
28 // c onv e t i n g to N−m
29 dE =450*5.5 //N−m
30 //dE=m∗Rˆ2∗wˆ2∗Cs
31 m=dE/(R^2*w^2*Cs)// kg
32 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
33 // l e t t be t h i c k n e s s and b be width o f rim
34 //b=2t
35 //A=b∗ t=2∗ t ˆ2
36 //m=A∗2∗%pi∗R∗ rho =29409∗ t ˆ2
37 t=sqrt(m/29409) //m
38 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)

14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
15 k=G*d/(8*C^3*n)
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16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
17 // l e t W1 f o r c e caus e t s h e a r
18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to cause the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Scilab code Exa 23.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 d=5 //mm
7 n=20 //mm
8 W=500 //N
9 C=D/d

10 Ks =1+(1/(2*C))

11 t=Ks*[8*W*D/(%pi*d^3)]//N/mmˆ2
12 printf(” sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2”,t)

Scilab code Exa 23.6 Scilab code Exa 23.6 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=150*1000 //W
6 N=80 //rpm
7 Ce=0.1

8 // (w1−w2) =0.02
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9 D=2 //m
10 R=1 //m
11 rho =7200 // kg/mˆ3
12 w=2*%pi*N/60 // rad / s
13 //Cs=(w1−w2) /w
14 Cs=0.04

15 Wdpc=P*60/N//N−m
16 dE=Ce*Wdpc //N−m
17 dEm =0.95* dE

18 // l e t m eb the mass o f f l y whee l
19 //dE=m∗Rˆ2∗wˆ2∗Cs
20 m=dEm/(R^2*w^2*Cs)// kg
21 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
22 // l e t A be the a r ea o f rim
23 //m=A∗2∗%pi∗R∗ rho
24 A=m/(2* %pi*R*rho)//mˆ2
25 printf(” the a r ea o f rim i s , %f mˆ2”,A)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=2250 //N
6 W2=2750 //N
7 dx=6

8 C=5

9 t=420 //N/mmˆ2
10 G=84*1000 //N/mmˆ2
11 //T=W2∗D/2=W∗5d/2=6875∗d
12 //T=(%pi /16) ∗ t ∗dˆ3
13 d=sqrt (6875/82.48) //mm
14 printf(”mean d i a i s , %f mm\n” ,5*d)
15 printf(” ou t e r d i a i s , %f \n” ,5*d+d)
16 printf(” i n n e r d i a i s , %f mm\n” ,5*d-d)
17 W=500 //N
18 //n=dx∗G∗d /(8∗W∗Cˆ3)
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19 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W*C^3))
20 printf(”numbr o f t u rn s a r e say 10\n”)
21 n=10

22 nb=n+2

23 dxmax =(6/500) *2750 //mm
24 fL=nb*d + dxmax + 0.15* dxmax

25 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
26 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.2 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=6 //mm
6 Do=75 //mm
7 t=350 //N/mmˆ2
8 G=84*1000 //N/mmˆ2
9 D=Do -d//mm

10 C=D/d

11 // l e t W be a x i a l l o ad
12 // n e g l e c t i n g cu r va tu r e
13 Ks =1+(1/(2*C))

14 // t=Ks ∗ [ 8∗W∗D/( %pi∗d ˆ3) ] / /N/mmˆ2
15 W=(t*%pi*d^3) /(8*Ks*D)

16 printf(” l oad a c t i n g i s , %f N\n”,W)
17 dpt =8*W*D^3/(G*d^4) // d e f l e c t i o n per turn //mm
18 printf(” d e f e l e c t i o n per turn i s , %f mm”,dpt)
19 // c o n s i d e r i n g cu r va tu r e
20 K=(4*C-1) /(4*C-4) +(0.615/C)

21 W=t*%pi*d^2/(K*8*C)//N
22 printf(” l oad a c t i n g by t ak i n cu r va tu r e i n
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c o n s i d e r a t i o n i s , %f N\n”,W)

Scilab code Exa 23.2 Machine design

Scilab code Exa 22.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=400 //N
6 W2=250 //N
7 Di=25 //mm
8 l1=40 //mm
9 l2=50 //mm

10 t=400 //N/mmˆ2
11 //D=25+d
12 //T=W1∗D/2=400∗(25+d ) /2=(5000+200∗d )N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3
14 // 78 . 5 5∗ dˆ3=5000+200∗d
15 //by h i t and t r i a l , d=4.2//mm
16 d=4.47 //mm( s tandard va lu e od d iamete r from t a b l e

2 3 . 2 )
17 D=25+d

18 C=D/d

19 K=(4*C-1) /(4*C-4) +(0.615/C)

20 //d1=s q r t (K∗8∗W1∗C/( t ∗%pi ) )
21 printf(” va lu e od d1 i s , %f mm\n”,d)
22 printf(” s tandard va lu e c o r r to 4 . 5 4 i s , 4 . 8 7 7 mm\n”)
23 // t ak i n g d1 =4.877 i n to c o n s i d e r a t i o n
24 d1 =4.877

25 D1=25+d1

26 Do=D1+d1

27 // l e t n be numbr o f t u rn s
28 dx=l2-l1 // d e f l w e c t i o n
29 //n=dx∗G∗d1 ˆ4/(8∗D1ˆ3∗W) //
30 G=80000 //N/mmˆ2
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31 W=150

32 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1
^3*W))

33 printf(”numbr o f t u rn s a r e say 15\n”)
34 n=15

35 nb=n+2

36 dxmax=(dx/150)*W1

37 fL=nb*d1 + dxmax + 0.15* dxmax

38 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
39 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 N=300 //rpm
7 w=31.42 // rad / s
8 // (w1−w2) /w=0.01∗w
9 // r e f f i g 2 2 . 8

10 q=4*%pi

11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c t i n g i s , %f N−m\n”,Tmean)
13 Wdpc=Tmean*q//N−m. . . eq1
14 //Wn=We−Wc=We−We/2 .3=0 .565∗We . . . eq2
15 // from eq1 and eq2
16 We =14160 //N−m
17 Tmax=We*2/( %pi)//N−m
18 //BG=BF−FG
19 BG=Tmax -Tmean //N−m
20 BF=Tmax

21 dE=We*(BG/BF)^2 //N−m
22 printf(” the ”)
23 //Cs=(w1−w2) /w
24 Cs=0.02

25 // l e t I be moment o f i n e r t i a
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26 //dE=I ∗wˆ2∗Cs
27 I=dE/(w^2*Cs)//kg−mˆ2
28 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2”,I)

Scilab code Exa 23.3 Scilab code Exa 23.3 Machine design Machine de-
sign

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=600 //rpm
6 w=62.84 // rad / s
7 rho =7250 // kg/mˆ3
8 ft =6*10^6 //n/Mˆ2
9 //REF f i g 2 2 . 1 2

10 // l e t I be mont o f i n e r t i a
11 // t o t a l ene rgy at E =t o t a l ene rgy at A
12 //Eb=E+160
13 //Ec=E−12
14 //Ed=E+156
15 //Ee=E−35
16 // Ef=E+162
17 //Eg=E
18 //Ea=E
19 //max ene rgy i s at F and min i s a E
20 //dE=Ef−Ee=197
21 //dE=197//mmˆ2
22 // c onv e t i n g to N−m
23 dE =197*13.1 //N−m
24 //Cs=(w1−w2) /w
25 Cs=0.02

26 // l e t I be moment o f i n e r t i a
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27 //dE=I ∗wˆ2∗Cs
28 I=dE/(w^2*Cs)//kg−mˆ2
29 printf(” the moment o f i n e r t i a i s , %f kg−mˆ2\n”,I)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=2t
32 v=sqrt(ft/rho)//m/ s
33 printf(” the t a n g e t n t i a l v e l o c i t y i s , %f m/ s \n”,v)
34 //v=%pi∗D∗N/60=31.42∗D
35 printf(” d i a o f f l ywh e e l i s ,%d mm\n”,v/31.42*1000)
36 // l e t E be t o t a l ene rgy
37 E=dE/(2*Cs)//N−m
38 Emin =0.92*E//N−m
39 // l e t m eb bmass
40 m=Emin *2/(v^2) // kg
41 // l e t t be t h i c k n e s s and b be width o f rim
42 //b=2t
43 //A=b∗ t=2∗ t ˆ2
44 //m=A∗2∗%pi∗R∗ rho =41686∗ t ˆ2
45 t=sqrt(m/41686) //m
46 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,2*t)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=1000 //N
6 dx=80 //mm
7 n=30

8 G=85*1000 //N/mmˆ2
9 // l e t D be mean d i a o f s p r i n g c o i l , d be d i a o f

s p r i n g w i r e
10 //C =D/d
11 d=4 // assume //mm
12 //dx=8∗W∗Dˆ3∗n /(G∗d ˆ4)
13 //dx=8∗W∗Cˆ3∗n /(G∗d )
14 C=[dx*G*d/(8*W*n)]^(1/3)
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15 D=C*d//mm
16 printf(” d i a o f c o i l i s , %f mm\n”,D)
17 printf(” ou t e r d i a i s ,%f mm\n”,D+d)
18 K=(4*C-1) /(4*C-4) +(0.615/C)

19 t=K*(8*W*C)/(%pi*d^2)

20 printf(”max sh ea r s t r e s s induced i s , %f N/mmˆ2”,t)

Scilab code Exa 23.8 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D1=65 //mm
6 p1=0.7 //N/mmˆ2
7 p1=0.75 //N/mmˆ2
8 dx=3.5 //mm
9 t=550 //N/mmˆ2

10 G=84000 //N/mmˆ2
11 C=6

12 W1=(%pi/4)*D1^2*p1 //N
13 W2=(%pi/4)*D1^2*p2 //N
14 W=W1 -W2 //N
15 //T=W2∗D/2=7467∗d
16 //D=6d
17 //T=(%pi /16) ∗ t ∗dˆ3=108∗dˆ3
18 //d=s q r t ( 7467/108 ) //mm
19 printf(” d i a o f s p r i n g w i r e i s , %f mm\n”,sqrt

(7467/108))

20 printf(” s tandard d i a i s 8 . 8 3 9 mm from t a b l e 23 . 2\ n”)
21 d=8.839

22 D=6*d//mm
23 Do=D+d

24 Di=D-d

25 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
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%f mm\n , %f mm\n”,D,Do,Di)
26 // l e t n be nubr o f t un r s
27 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1

^3*W))

28 printf(”numbr o f t u rn s a r e say 10\n”)
29 n=10

30 nb=n+1

31 fL=n*d+ (n-1)*d

32 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
33 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.9 Scilab code Exa 23.9 Machine design Machine de-
sign

Scilab code Exa 23.41 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=300 //rpm
6 w=31.42 // rad / s
7 ft =5.6*10^6 //N/mˆ2
8 rho =7200

9 // l e t D be d i a
10 //v=(%pi∗D∗N) /60=15.71∗D//m/ s
11 // f t=rho ∗v ˆ2=1.8∗10ˆ6∗Dˆ2
12 D=sqrt(ft /(1.8*10^6))//m
13 R=D/2 //m
14 printf(” the d i a o f f l ywh e e l i s , %f m\n”,D)
15 // r e f f i g 2 2 . 1 3
16 // t o t a l ene rgy at E =t o t a l ene rgy at A
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17 //Eb=E−32
18 //Ec=E+376
19 //Ed=E+109
20 //Ee=E+442
21 // Ef=E+132
22 //Eg=E+358
23 //Eh=E−16
24 // Ei=E+244
25 // Ej=E
26 //Ea=E
27 //max ene rgy i s at E and min i s a B
28 //dE=Eb−Ee=474
29 //dE=474//mmˆ2
30 // c onv e t i n g to N−m
31 dE =474*27.3 //N−m
32 //Cs=(w1−w2) /w
33 Cs=0.03

34 //dE=m∗Rˆ2∗wˆ2∗Cs
35 m=dE/(R^2*w^2*Cs)// kg
36 printf(” the mass o f f l ywh e e l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=4t
39 //A=b∗ t=4∗ t ˆ2
40 //m=A∗2∗%pi∗R∗ rho =159624∗ t ˆ2
41 t=sqrt(m/159624) //m
42 printf(” the t h i c k n e s s and iwth o f rim i s , %f m\n , %f m

\n”,t,4*t)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 vd=60 //mm// va l v e d i a
6 pb=1.2 //N/mmˆ2
7 dx2 =10 //mm
8 C=5

9 dx1 =35 //mm
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10 t=500 //N/mmˆ2
11 G=80000 //N/mmˆ2
12 W1=(%pi/4)*vd^2 //N
13 dxmax=dx1+dx2

14 W=W1*dxmax/dx1 //N
15 K=(4*C-1) /(4*C-4) +(0.615/C)

16 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C
)/(t*%pi)))

17 printf(” d i a i s say 1 2 . 7 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 2 3 . 2\ n”)

18 d=12.7

19 D=C*d

20 printf(”mean d i a i s , %f mm\n”,D)
21 printf(”numbr o f t un r s are , %f \n”,dxmax*G*d/(8*W*C

^3))

22 printf(”numbr o f t u rn s a r e say 11\n”)
23 n=11

24 nb=n+2

25 fL=nb*d + dxmax + 0.15* dxmax

26 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
27 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)

14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
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15 k=G*d/(8*C^3*n)

16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
17 // l e t W1 f o r c e caus e t s h e a r
18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to cause the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Scilab code Exa 23.10 Scilab code Exa 23.10 Machine design Machine
design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=50000 //W
6 N=150 //rpm
7 n=75

8 ft =4*10^6 //N/mˆ2
9 rho =7200

10 Tmean=(P*60) /(2* %pi*N)//N−m
11 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
12 // r e f f i g 2 2 . 1 4
13 q=4*%pi

14 Wdpc=Tmean*q

15 Wp=1.4* Wdpc //work done i n power s t r o k e . . . . eq1
16 // from d ia
17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp /1.571 //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
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22 BF=Tmax

23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 printf(” the d i a o f whee l i s , %f m\n”,D)
30 // l e t t be t h i c k n e s s and b be width o f rim
31 //b=4t
32 //A=b∗ t=4∗ t ˆ2
33 //N1−N2=0.01∗N
34 Cs=0.01

35 //dE=E∗2∗Cs
36 E=dE/(2*Cs)//N−m
37 Erim =(15/16)*E//N−m
38 printf(”Erim i s , %f N−m\n”,Erim)
39 m=Erim *2/v^2 // kg
40 t=sqrt(m/271468)

41 printf(” the t h i c k n e s s and width s i , %f m\n , %f m\n”,t
,4*t)

Scilab code Exa 23.51 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=2.97 // kg
6 x=0.15 //m
7 y=0.1125 //m
8 r2=0.1 //m
9 r1=0.15 //m

10 N2=240 //rpm
11 t=420 //N/mmˆ2
12 G=84*1000 //N/mmˆ2
13 C=8

14 // r e f f i g 2 3 . 1 6
15 w2=2*%pi*N2/60 // rad / s
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16 w1=w2 +(7.5* w2/100) // rad / s
17 // l e t Fc1 and Fc2 be c e n t r i f u g a l f o r c e s a w1 and w2
18 //S1=2∗Fc1∗x/y
19 S1=2*m*r1*w1^2*x/y//N
20 S2=2*m*r2*w2^2*x/y//N
21 dx=(r1-r2)*y/x*1000 //mm
22 K=(4*C-1) /(4*C-4) +(0.615/C)

23 W=S1 //max f o r c e
24 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C

)/(t*%pi)))

25 printf(” d i a i s say 7 . 6 2 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 2 3 . 2\ n”)

26 d=7.62

27 D=C*d

28 W1=S1-S2

29 printf(”mean d i a i s , %f mm\n”,D)
30 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W1*C^3))
31 printf(”numbr o f t u rn s a r e say 16\n”)
32 n=16

33 nb=n+2

34 dxmax=dx*W/(W1)

35 fL=nb*d + dxmax + 0.15* dxmax

36 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
37 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
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12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)

14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
15 k=G*d/(8*C^3*n)

16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
17 // l e t W1 f o r c e caus e t s h e a r
18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to caus e the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Scilab code Exa 23.6 Scilab code Exa 23.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=3000 //rpm
7 pb =0.085 //N/mmˆ2
8 v=2300 //m/min
9 //d1=1.3 d2

10 // r1 =1.3 r2
11 u=0.3

12 ns=6

13 D=25 //mm
14 t=420 //N/mmˆ2
15 G=84000 //N/mmˆ2
16 Tmean=P*60/(2* %pi*N)//N−m
17 Tmax =1.2* Tmean *1000 //N−mm
18 //C=pb∗ r2
19 //W=C∗2∗%pi ∗ ( r1−r2 )
20 //Tmax=2∗%pi∗u∗C[ r1ˆ2− r2 ˆ 2 ]
21 //Tmax=0.11∗ r2 ˆ3
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22 r2=(Tmax /0.11) ^(1/3) //mm
23 r1=1.3*r2 //mm
24 r=(r1+r2)/2000 //m
25 v1=2*%pi*N*r//m/min
26 printf(” speed ob ta i n ed i s , %f m/min\n”,v1)
27 // s i n c e v e l o c i t y on t a i n e d i s l e s s then v , hence

d e s i g n i s s a f e
28 //W=C∗2∗%pi ∗ ( r1−r2 )
29 W=pb*r2*2* %pi*(r1-r2)//N
30 W1=W/6 // f o r c e on each s p r i n g
31 // l e t d1 eb d i a
32 T=W1*D/2 //N−mm
33 d1=(16*T/(%pi*t))^(1/3) //mm
34 C=D/d1

35 K=(4*C-1) /(4*C-4) +(0.615/C)

36 printf(” d i a o f s p r i g w i r e i s , %f vmm\n” ,((K*8*W1*D)/(
t*%pi))^(1/3))

37 printf(” t ak i n g s tandard d i a 4 . 0 6 4 from t a b l e 2 3 . 2 , we
ge t d i s 4 . 0 64\ n”)

38 d=4.064 //mm
39 Do=D+d

40 Di=D-d

41 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
%f mm\n , %f mm\n”,D,Do,Di)

42 dx=8*W1*D^3*8/(G*d^4) //mm
43 nb=8+2

44 fL=nb*d + dx +0.15*d

45 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
46 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=2250 //N
6 W2=2750 //N

741



7 dx=6

8 C=5

9 t=420 //N/mmˆ2
10 G=84*1000 //N/mmˆ2
11 //T=W2∗D/2=W∗5d/2=6875∗d
12 //T=(%pi /16) ∗ t ∗dˆ3
13 d=sqrt (6875/82.48) //mm
14 printf(”mean d i a i s , %f mm\n” ,5*d)
15 printf(” ou t e r d i a i s , %f \n” ,5*d+d)
16 printf(” i n n e r d i a i s , %f mm\n” ,5*d-d)
17 W=500 //N
18 //n=dx∗G∗d /(8∗W∗Cˆ3)
19 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W*C^3))
20 printf(”numbr o f t u rn s a r e say 10\n”)
21 n=10

22 nb=n+2

23 dxmax =(6/500) *2750 //mm
24 fL=nb*d + dxmax + 0.15* dxmax

25 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
26 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 22.9 Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=25

6 d1=25 //mm
7 t1=18 //mm
8 tu=300 //N/mmˆ2
9 effm =0.95

10 Cs=0.1

11 ft=6 //N/mmˆ2
12 rho =7250 // kg/mˆ3
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13 D=1.4 //m
14 R=0.7 //m
15 As=%pi*d1*t1 // a r ea o f p l a t e sh ea r ed
16 Fs=As*tu //N
17 Eps =0.5* Fs*t1 //N−mm// energy req per s t r o k e
18 Epm=Eps*n/1000 //N−m
19 P=Epm /(60* effm)//W
20 printf(”power r eq i s , %f W\n”,P)
21 // l e t t be t h i c k n e s s and b be width o f rim
22 //b=2t
23 //A=b∗ t=2∗ t ˆ2
24 dE =(9/10)*Eps //N−m
25 // l e t m be mass o f whee l
26 Erim =0.95* dE //N−m
27 N=9*25 //rpm
28 w=2*%pi*N/60 // rad / s
29 m=Erim/(R^2*w^2*Cs)// kg
30 //m=A∗2∗%pi∗R∗ rho =63782∗ t ˆ2
31 t=sqrt(m/63782) //m
32 printf(” the t h i c k n e s s and width i s , %f m\n , %f m\n”,t

,2*t)

Scilab code Exa 23.12 Machine design

Scilab code Exa 23.71 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 U=1000 //N−m
6 D=0.100 //m
7 d=0.02 //m
8 n=30
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9 G=85*10^9 //N/mˆ2
10 C=D/d

11 K=(4*C-1) /(4*C-4) +(0.615/C)

12 V=(%pi*D*n)*[%pi/4*d^2] // volume //mˆ3
13 t=(U*4*K^2*G/V)^(0.5) //N/mˆ2
14 printf(”max sh ea r s t r e s s a c t i n g i s , %f N/mˆ2\n”,t)
15 dx=%pi*t*D^2*n/(K*d*G)

16 printf(” d e f l e c t i o n produced i s , %f m”,dx)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=400 //N
6 W2=250 //N
7 Di=25 //mm
8 l1=40 //mm
9 l2=50 //mm

10 t=400 //N/mmˆ2
11 //D=25+d
12 //T=W1∗D/2=400∗(25+d ) /2=(5000+200∗d )N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3
14 // 78 . 5 5∗ dˆ3=5000+200∗d
15 //by h i t and t r i a l , d=4.2//mm
16 d=4.47 //mm( s tandard va lu e od d iamete r from t a b l e

2 3 . 2 )
17 D=25+d

18 C=D/d

19 K=(4*C-1) /(4*C-4) +(0.615/C)

20 //d1=s q r t (K∗8∗W1∗C/( t ∗%pi ) )
21 printf(” va lu e od d1 i s , %f mm\n”,d)
22 printf(” s tandard va lu e c o r r to 4 . 5 4 i s , 4 . 8 7 7 mm\n”)
23 // t ak i n g d1 =4.877 i n to c o n s i d e r a t i o n
24 d1 =4.877

25 D1=25+d1

26 Do=D1+d1
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27 // l e t n be numbr o f t u rn s
28 dx=l2-l1 // d e f l w e c t i o n
29 //n=dx∗G∗d1 ˆ4/(8∗D1ˆ3∗W) //
30 G=80000 //N/mmˆ2
31 W=150

32 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1
^3*W))

33 printf(”numbr o f t u rn s a r e say 15\n”)
34 n=15

35 nb=n+2

36 dxmax=(dx/150)*W1

37 fL=nb*d1 + dxmax + 0.15* dxmax

38 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
39 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 22.10 Machine design

Scilab code Exa 23.131 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=180*1000 //W
6 N=240 //rpm
7 ft =5.2*10^6 //N/mˆ2
8 //N1−N2=0.03
9 rho =7220 // kg/mˆ3

10 tf=40 //N/mmˆ2
11 Tmean=(P*60) /(2* %pi*N)//N−m
12 printf(”mean to rque a c i g i s , %f N−m\n”,Tmean)
13 // r e f f i g 2 2 . 1 8
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14 q=4*%pi

15 Wdpc=Tmean*q

16 Wp =1.33* Wdpc //work done i n power s t r o k e . . . . eq1
17 //Wp1=(0.5∗%pi ) ∗Tmax . . . eq2
18 Tmax=Wp/(%pi /2) //N−m
19 printf(”max to rque i s , %f N−m\n”,Tmax)
20 //BG=BF−FG
21 BG=Tmax -Tmean //N−m
22 BF=Tmax

23 dE=Wp*(BG/BF)^2 //N−m
24 printf(”dE i s , %f N−m\n”,dE)
25 // l e t D be mean d i a
26 // l e t v be p e r i p h e r a l v e l o
27 v=sqrt(ft/rho)//m/ s
28 D=(v*60)/(N*%pi)//m
29 R=D/2

30 printf(” the d i a o f whee l i s , %f m\n”,D)
31 //N1−N2=0.03∗N
32 Cs=0.03

33 w=2*%pi*N/60 // rad / s
34 //dE=E∗2∗Cs
35 m=dE/(R^2*w^2*Cs)

36 printf(”mass o f whee l i s , %f kg\n”,m)
37 // l e t t be t h i c k n e s s and b be width o f rim
38 //b=2t
39 //A=b∗ t=2∗ t ˆ2
40 t=sqrt(m/96730) //mm
41 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

42 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

43 // l e t Tmax1 be max to rque on s h a f t
44 Tmax1 =2* Tmean *1000 //N−mm
45 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
46 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

47 printf(” the d i a o f s h a f t i s say 125mm\n”)
48 d1=125 //mm
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49 d=2*d1 //mm
50 l=2*t//mm
51 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,

%f m\n”,d,l)
52 // l e t a1 be major and b1 be minor a x i s
53 // a1=2∗b1
54 n=6

55 fb=15 //N/mmˆ2
56 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
57 printf(” bending moment i s , %f N−mm\n”,M)
58 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
59 // fb=M/Z
60 a1=(M/(fb *0.05))^(1/3) //mm
61 b1=0.5*a1

62 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

63 printf(” c o r r s p ond i n g to s h a f t o f d i a 125 mm, width i s
36 mm and t h i c k n s s o f k ey i s 20 mm\n”)

64 // l e t L be l e n g t h o f key
65 L=Tmax1 /(36*tf*d1/2) //mm
66 printf(” l e n g t h o f key i s , %f mm\n”,L)

Machine design

Scilab code Exa 23.131 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=10 //mm
6 D=120 //mm
7 n=10

8 W=200 //N
9 G=80*1000 //N/mmˆ2

10 t=8*W*D/(%pi*d^3) *[1+(d/2*D)]//N/mmˆ2
11 dx=8*W*D^3*n/(G*d^4) //mm
12 printf(” s t r e s s and e f l e c t i o n i s , %f N/mmˆ2\n , %f N/mm

ˆ2\n”,t,dx)
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13 sf=W/dx

14 printf(” s t i f f n e s s i s , %f N/mm\n”,sf)
15 U=0.5*W*dx

16 printf(” en e r r gy s t o r e d i s , %f N−mm\n”,U)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D1=65 //mm
6 p1=0.7 //N/mmˆ2
7 p1=0.75 //N/mmˆ2
8 dx=3.5 //mm
9 t=550 //N/mmˆ2

10 G=84000 //N/mmˆ2
11 C=6

12 W1=(%pi/4)*D1^2*p1 //N
13 W2=(%pi/4)*D1^2*p2 //N
14 W=W1 -W2 //N
15 //T=W2∗D/2=7467∗d
16 //D=6d
17 //T=(%pi /16) ∗ t ∗dˆ3=108∗dˆ3
18 //d=s q r t ( 7467/108 ) //mm
19 printf(” d i a o f s p r i n g w i r e i s , %f mm\n”,sqrt

(7467/108))

20 printf(” s tandard d i a i s 8 . 8 3 9 mm from t a b l e 23 . 2\ n”)
21 d=8.839

22 D=6*d//mm
23 Do=D+d

24 Di=D-d

25 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
%f mm\n , %f mm\n”,D,Do,Di)

26 // l e t n be nubr o f t un r s
27 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1

^3*W))

28 printf(”numbr o f t u rn s a r e say 10\n”)
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29 n=10

30 nb=n+1

31 fL=n*d+ (n-1)*d

32 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
33 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 22.11 Scilab code Exa 22.11 Machine design Machine
design

Scilab code Exa 23.151 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 vd=60 //mm// va l v e d i a
6 pb=1.2 //N/mmˆ2
7 dx2 =10 //mm
8 C=5

9 dx1 =35 //mm
10 t=500 //N/mmˆ2
11 G=80000 //N/mmˆ2
12 W1=(%pi/4)*vd^2 //N
13 dxmax=dx1+dx2

14 W=W1*dxmax/dx1 //N
15 K=(4*C-1) /(4*C-4) +(0.615/C)

16 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C
)/(t*%pi)))

17 printf(” d i a i s say 1 2 . 7 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 23 . 2\ n”)

18 d=12.7

19 D=C*d

749



20 printf(”mean d i a i s , %f mm\n”,D)
21 printf(”numbr o f t un r s are , %f \n”,dxmax*G*d/(8*W*C

^3))

22 printf(”numbr o f t u rn s a r e say 11\n”)
23 n=11

24 nb=n+2

25 fL=nb*d + dxmax + 0.15* dxmax

26 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
27 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=185*1000 //W
6 N=100 //rpm
7 //dE=0.15∗E
8 D=2.4 //m
9 R=1.2 //m

10 // l e t m be mass
11 E=(P*60)/N//N−m
12 dE =0.15*E//N−m
13 rho =7200

14 Cs=0.02

15 v=(%pi*D*N)/60 //m/ s
16 m=dE/(v^2*Cs)// kg
17 printf(”mass i s , %f kg\n”,m)
18 // l e t t be t h i c k n e s s and b be width o f rim
19 //b=2t
20 //m=A∗%pi∗D∗ rho
21 //A=b∗ t=2∗ t ˆ2
22 t=sqrt(m/108588) //mm
23 printf(” the t h i c k n e s and width i s , %f m\n , %f m\n”,t

,2*t)

24 // l e t d be d i a o f hub , d1 be d i a o f s ha f t , l be
l e n g t h o f hub

25 Tmean=(P*60) /(2* %pi*N)//N−m
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26 Tmax1 =2* Tmean *1000 //N−mm
27 //d1=(Tmax1∗16/( %pi∗ t f ) ) ˆ ( 1/3 )
28 printf(” d i a od s h a f t i s , %f mm\n” ,(Tmax1 *16/( %pi*tf))

^(1/3))

29 printf(” the d i a o f s h a f t i s say 165mm\n”)
30 d1=165 //mm
31 d=2*d1 //mm
32 l=2*t//mm
33 printf(” the d i a o f hub and l e n g t h o f hub i s , %f mm\n ,

%f m\n”,d,l)
34 // l e t a1 be major and b1 be minor a x i s
35 // a1=2∗b1
36 n=6

37 fb=14 //N/mmˆ2
38 M=Tmax1*(D*1000 -d)/(D*n*1000) //N−mm
39 printf(” bending moment i s , %f N−mm\n”,M)
40 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
41 // fb=M/Z
42 a1=(M/(fb *0.05))^(1/3) //mm
43 b1=0.5*a1

44 tf=40

45 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)

46 printf(” c o r r s p ond i n g to s h a f t o f d i a 165 mm, width i s
45 mm and t h i c k n s s o f key i s 25 mm\n”)

47 // l e t L be l e n g t h o f key
48 L=Tmax1 /(45*tf*d1/2) //mm
49 printf(” l e n g t h o f key i s , %f mm\n”,L)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=20000 // kg
6 v=2 //m/ s
7 D=300 //mm
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8 dx=250 //mm
9 t=600 //N/mmˆ2

10 E=0.5*m*v^2*10^3 //N−mm
11 // l e t W be e q u i v a l e n t l oad
12 //Es=0.5∗W∗dx∗2=250∗W
13 W=E/250 //N
14 T=W*D/2 //N−mm
15 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
16 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
17 printf(” d i a i s , %f mm\n” ,(T*16/( %pi*t))^(1/3))
18 printf(” d i a i s say 60mm\n”)
19 d=60 //mm
20 G=84000 //N/mmˆ2
21 // l e t be numbr o f a c t i v e tun r s
22 //n=dx∗G∗d ˆ4/(Dˆ3∗8∗W)
23 printf(”numbr o f t u rn s are , %f \n”,dx*G*d^4/(D^3*8*W)

)

24 printf(”numbr o f t u rn s are , say 8\n”)
25 nb=8+2

26 fL=nb*d + dx +0.15* dx

27 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
28 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.10 Scilab code Exa 23.10 Machine design Machine
design

Scilab code Exa 22.131 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
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5 m=1800 // kg
6 v=1.2 //m/ s
7 dx=200 //m
8 t=365 //N/mmˆ2
9 C=6

10 G=80*1000 //N/mm2
11 E=0.5*m*v^2*10^3 //N−mm
12 // l e t W be e q u i v a l e n t l oad
13 //Es=0.5∗W∗dx∗2=200∗W
14 W=E/200 //N
15 // l e t b be s u i d e o f s qua r e and D be mean Dia\
16 //D=6b
17 K=(4*C-1) /(4*C-4) +(0.615/C)

18 // t=K∗2 . 4∗W∗D/bˆ3=116870/bˆ2
19 //b=s q r t (116870/ t ) //mm
20 printf(” s q r t (116870/ t ) ,%f mm\n”,sqrt (116870/t))
21 printf(” s i d e o f s qua r e i s , say 18 mm\n”)
22 b=18 //mm
23 printf(” d i a o f c o i l i s , %f mm\n” ,6*b)
24 // l e t be numbr o f a c i t v e c o l i l d
25 n=dx*G*b/(5.568*W*C^3)

26 printf(” a c i t v e tu rn s a r e ,%f \n”,n)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=2.97 // kg
6 x=0.15 //m
7 y=0.1125 //m
8 r2=0.1 //m
9 r1=0.15 //m

10 N2=240 //rpm
11 t=420 //N/mmˆ2
12 G=84*1000 //N/mmˆ2
13 C=8

14 // r e f f i g 2 3 . 1 6
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15 w2=2*%pi*N2/60 // rad / s
16 w1=w2 +(7.5* w2/100) // rad / s
17 // l e t Fc1 and Fc2 be c e n t r i f u g a l f o r c e s a w1 and w2
18 //S1=2∗Fc1∗x/y
19 S1=2*m*r1*w1^2*x/y//N
20 S2=2*m*r2*w2^2*x/y//N
21 dx=(r1-r2)*y/x*1000 //mm
22 K=(4*C-1) /(4*C-4) +(0.615/C)

23 W=S1 //max f o r c e
24 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C

)/(t*%pi)))

25 printf(” d i a i s say 7 . 6 2 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 2 3 . 2\ n”)

26 d=7.62

27 D=C*d

28 W1=S1-S2

29 printf(”mean d i a i s , %f mm\n”,D)
30 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W1*C^3))
31 printf(”numbr o f t u rn s a r e say 16\n”)
32 n=16

33 nb=n+2

34 dxmax=dx*W/(W1)

35 fL=nb*d + dxmax + 0.15* dxmax

36 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
37 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design

1 // f i n d . . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Do=1.8 //m
6 Di=1.35 //m
7 b=0.3 //m
8 N=250 //rpm
9 T=15000 //N−m

10 ftb =35 //n/mmˆ2
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11 ftl =40 //n/mmˆ2
12 //w=1.25∗h
13 n=6

14 fta =15 //N/mmˆ2
15 d1=150 //mm
16 rho =7200 // kg/mˆ3
17 D=(Do+Di)/2 //m
18 t=(Do-Di)/2 //m
19 v=(%pi*D*N)/60 //m/ s
20 ft=rho*v^2*10^6 //N/mmˆ2
21 A=b*t//mˆ2
22 Ft=ft*A*10^6 //N
23 // l e t dc be c o r e d i a
24 //Ft=(%pi /4) ∗dc ˆ2∗ f t b ∗4=110∗dc ˆ2
25 // dc=s q r t ( Ft /110) //mm
26 printf(” the c o r e d i a i s , %f mm\n”,sqrt(Ft/110))
27 printf(” the s tandard c o r e d i a i s 4 8 . 6 5mm\n”)
28 dc =48.65 //mm
29 // l e t h be depth o f l i n k and w be width o f l i n k
30 //w=1.25∗h
31 //Al=w∗h=1.25∗hˆ2
32 // l e t Fmax be max t e n s i l e f o r c e
33 Fmax =2*ft*A//N . . . . eq1
34 //Fmax=4∗ f t l ∗Al=200∗h ˆ 2 . . . eq2
35 // from eq 1 and eq2
36 h=46 //mm
37 w=1.25*h//mm
38 printf(” the h e i g t h and width o f o f l i n k i s , %f mm\n ,

%f mm\n”,h,w)
39 // l e t a1 be major and b1 be minor a x i s
40 // a1=2∗b1
41 n=6

42 d=2*d1 //m
43 M=T*(D*1000-d)/(D*n*1000) //N−mm
44 printf(” bending moment i s , %f N−mm\n”,M*1000)
45 //Z=(%pi /32) ∗b1∗a1 ˆ2=0.05∗ a1 ˆ3
46 // fb=M/Z
47 a1=(M*1000/( fta *0.05))^(1/3) //mm
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48 b1=0.5*a1

49 tf=40

50 printf(” major and minor a x i s i s , %f mm\n , %f mm\n”,a1 ,
b1)
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Chapter 63

Ch23

Scilab code Exa 23.18 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12 // . . . k c on s t an t
6 n1=5 // . . . . k1
7 n2=7 // . . . . k2
8 //X=G∗d ˆ4/(8∗Dˆ3) // c on s t an t
9 //X=k∗n

10 // k1=X/n1
11 // k2=X/n2
12 printf(” s t i f n e s s o f s p r i n g 1 i s X/5 , i . e 2 . 4 k and

s t i f f n e s s o f s p r i n g 2 i s X/7 , i . e 1 . 7 k”)

Scilab code Exa 23.11

Machine design

1 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=3000 //rpm
7 pb =0.085 //N/mmˆ2
8 v=2300 //m/min
9 //d1=1.3 d2

10 // r1 =1.3 r2
11 u=0.3

12 ns=6

13 D=25 //mm
14 t=420 //N/mmˆ2
15 G=84000 //N/mmˆ2
16 Tmean=P*60/(2* %pi*N)//N−m
17 Tmax =1.2* Tmean *1000 //N−mm
18 //C=pb∗ r2
19 //W=C∗2∗%pi ∗ ( r1−r2 )
20 //Tmax=2∗%pi∗u∗C[ r1ˆ2− r2 ˆ 2 ]
21 //Tmax=0.11∗ r2 ˆ3
22 r2=(Tmax /0.11) ^(1/3) //mm
23 r1=1.3*r2 //mm
24 r=(r1+r2)/2000 //m
25 v1=2*%pi*N*r//m/min
26 printf(” speed ob ta i n ed i s , %f m/min\n”,v1)
27 // s i n c e v e l o c i t y on t a i n e d i s l e s s then v , hence

d e s i g n i s s a f e
28 //W=C∗2∗%pi ∗ ( r1−r2 )
29 W=pb*r2*2* %pi*(r1-r2)//N
30 W1=W/6 // f o r c e on each s p r i n g
31 // l e t d1 eb d i a
32 T=W1*D/2 //N−mm
33 d1=(16*T/(%pi*t))^(1/3) //mm
34 C=D/d1

35 K=(4*C-1) /(4*C-4) +(0.615/C)

36 printf(” d i a o f s p r i g w i r e i s , %f vmm\n” ,((K*8*W1*D)/(
t*%pi))^(1/3))

37 printf(” t ak i n g s tandard d i a 4 . 0 6 4 from t a b l e 2 3 . 2 , we
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ge t d i s 4 . 0 64\ n”)
38 d=4.064 //mm
39 Do=D+d

40 Di=D-d

41 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
%f mm\n , %f mm\n”,D,Do,Di)

42 dx=8*W1*D^3*8/(G*d^4) //mm
43 nb=8+2

44 fL=nb*d + dx +0.15*d

45 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
46 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=50 //mm
6 d=5 //mm
7 n=20 //mm
8 W=500 //N
9 C=D/d

10 Ks =1+(1/(2*C))

11 t=Ks*[8*W*D/(%pi*d^3)]//N/mmˆ2
12 printf(” sh ea r s t r e s s a c t i n g i s , %f N/mmˆ2”,t)

Scilab code Exa 23.19 Machine design

Scilab code Exa 23.121 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 W=5000 //N
6 dx=40 //mm
7 t1=850 //N/mmˆ2
8 t2=850 //N/mmˆ2
9 C=6

10 G=80000 //N/mmˆ2
11 // r e f f i g 2 3 . 2 2
12 //D1−D2=2∗d1
13 //D1=C∗d1
14 //D2=C∗d2
15 //d1/d2=1.5
16 //W1/W2= 2 . 2 5 . . . . eq1
17 //W1+W2=W. . . . eq2
18 // from 1 and 2 ,we ge t
19 W1=3492 //N
20 W2=1538 //N
21 K1=(4*C-1) /(4*C-4) +(0.615/C)

22 K2=K1

23 //d1=(K1∗8∗W1∗C/( %pi∗ t1 ) ) ˆ ( 0 . 5 )
24 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K1*8*W1*C/(

%pi*t1))^(0.5))

25 printf(” d i a i s , say 10mm\n”)
26 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d1)
27 d1=10

28 D1=6*d1

29 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K2*8*W2*C/(
%pi*t2))^(0.5))

30 printf(” d i a i s , say 6 mm\n”)
31 d2=6

32 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d2)
33 D2=6*d2

34 //n1=(8∗W1∗Cˆ3) /( dx∗G∗d1 )
35 printf(”number o f t u rn s a r e i n ou t e r c o i l , %f \n”

,1/[(8*W1*C^3)/(dx*G*d1)])

36 printf(”numbr o f t u rn s a r e say 6\n”)
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37 n1=6

38 n1b=n1+2

39 Ls1=n1b*d1

40 n2b=n1b*d1/d2

41 n2=n2b -2

42 printf(”numbr o f tuns i n i n n e r c o i l i s , %f \n”,n2)
43 fL=Ls1+dx +0.15* dx

44 printf(” f r e e l e n g t h i s , %f mm\n”,fL)
45 printf(” ou t r d i a o f ou t r s p r i n g i s , %f mm\n”,D1+d1)
46 printf(” i nn r d i a o f ou t r s p r i n g i s , %f mm\n”,D1 -d1)
47 printf(” ou t e r d i a o f i nn r s p r i n g i s , %f mm\n”,D2+d2)
48 printf(” i nn r d i a o f i nn r s p r i n g i s , %f mm\n”,D2 -d2)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 U=1000 //N−m
6 D=0.100 //m
7 d=0.02 //m
8 n=30

9 G=85*10^9 //N/mˆ2
10 C=D/d

11 K=(4*C-1) /(4*C-4) +(0.615/C)

12 V=(%pi*D*n)*[%pi/4*d^2] // volume //mˆ3
13 t=(U*4*K^2*G/V)^(0.5) //N/mˆ2
14 printf(”max sh ea r s t r e s s a c t i n g i s , %f N/mˆ2\n”,t)
15 dx=%pi*t*D^2*n/(K*d*G)

16 printf(” d e f l e c t i o n produced i s , %f m”,dx)

Scilab code Exa 23.2 Machine design
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Scilab code Exa 23.201 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=6 //mm
6 Do=75 //mm
7 t=350 //N/mmˆ2
8 G=84*1000 //N/mmˆ2
9 D=Do -d//mm

10 C=D/d

11 // l e t W be a x i a l l o ad
12 // n e g l e c t i n g cu r va tu r e
13 Ks =1+(1/(2*C))

14 // t=Ks ∗ [ 8∗W∗D/( %pi∗d ˆ3) ] / /N/mmˆ2
15 W=(t*%pi*d^3) /(8*Ks*D)

16 printf(” l oad a c t i n g i s , %f N\n”,W)
17 dpt =8*W*D^3/(G*d^4) // d e f l e c t i o n per turn //mm
18 printf(” d e f e l e c t i o n per turn i s , %f mm”,dpt)
19 // c o n s i d e r i n g cu r va tu r e
20 K=(4*C-1) /(4*C-4) +(0.615/C)

21 W=t*%pi*d^2/(K*8*C)//N
22 printf(” l oad a c t i n g by t a k i n cu r va tu r e i n

c o n s i d e r a t i o n i s , %f N\n”,W)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dx1 =15 //mm
6 n1=10

7 D1=40 //mm
8 d1=5 //mm
9 n2=8

10 D2=30 //mm
11 d2=4 //mm
12 W=400 //N
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13 G=84000 //N/mmˆ2
14 // comprs s i on o f each s p r i n g
15 P1=dx1*G*d1 ^4/(8* D1^3*n1)//N
16 R=W-P1 // r ema in ing l oad i s t a k e n by both s p r i n g
17 //P2=P1∗dx2/dx1 =10.27∗ dx2
18 // dx2=8∗W2∗D2ˆ3/(G∗d2 ˆ4) =0.08∗W2
19 //W2=12.5∗ dx2
20 //P2+W2=W−P1
21 dx2=(W-P1)/(22.77) //mm
22 P2 =10.27* dx2

23 printf(” t o t a l d e f l e c t i o n i s , %f mm\n”,dx1+dx2)
24 W1=P1+P2

25 printf(” l oad on out r s p r i n g i s , %f N\n”,W1)
26 W2 =12.5* dx2

27 printf(” l oad sha r ed by i nn r s p r i n g i s , %f N\n”,W2)
28 C1=D1/d1

29 C2=D2/d2

30 K1=(4*C1 -1) /(4*C1 -4) +(0.615/ C1)

31 K2=(4*C2 -1) /(4*C2 -4) +(0.615/ C2)

32 t1=K1*8*W1*D1/(%pi*d1^3) //N/mmˆ2
33 t2=K2*8*W2*D2/(%pi*d2^3) //N/mmˆ2
34 printf(” s t r e s s induced i n ou t r s p r i n g i s , %f N/mmˆ2\n

”,t1)
35 printf(” s t r s s i nduce i n i n e r s p r i n g i s , %f N/mmˆ2\n”,

t2)

Scilab code Exa 23.13 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=10 //mm
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6 D=120 //mm
7 n=10

8 W=200 //N
9 G=80*1000 //N/mmˆ2

10 t=8*W*D/(%pi*d^3) *[1+(d/2*D)]//N/mmˆ2
11 dx=8*W*D^3*n/(G*d^4) //mm
12 printf(” s t r e s s and e f l e c t i o n i s , %f N/mmˆ2\n , %f N/mm

ˆ2\n”,t,dx)
13 sf=W/dx

14 printf(” s t i f f n e s s i s , %f N/mm\n”,sf)
15 U=0.5*W*dx

16 printf(” en e r r gy s t o r e d i s , %f N−mm\n”,U)

Scilab code Exa 23.13 Machine design

Scilab code Exa 23.31 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=60 //mm
6 d=6 //mm
7 M=6000 //N−mm
8 C=10

9 E=200000 //N/mmˆ2
10 n=5.5

11 K=(4*C^2-C-1) /(4*C^2-4*C)

12 fb=K*(32*M/(%pi*d^3))//N/mmˆ2
13 printf(” bending s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,fb)
14 q=64*M*D*n/(E*d^4) // rad
15 printf(” angu l a r d e f l e c t i o n i s , %f rad ”,q)

Machine design

1 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 W=1000 //N
6 dx=80 //mm
7 n=30

8 G=85*1000 //N/mmˆ2
9 // l e t D be mean d i a o f s p r i n g c o i l , d be d i a o f

s p r i n g w i r e
10 //C =D/d
11 d=4 // assume //mm
12 //dx=8∗W∗Dˆ3∗n /(G∗d ˆ4)
13 //dx=8∗W∗Cˆ3∗n /(G∗d )
14 C=[dx*G*d/(8*W*n)]^(1/3)

15 D=C*d//mm
16 printf(” d i a o f c o i l i s , %f mm\n”,D)
17 printf(” ou t e r d i a i s ,%f mm\n”,D+d)
18 K=(4*C-1) /(4*C-4) +(0.615/C)

19 t=K*(8*W*C)/(%pi*d^2)

20 printf(”max sh ea r s t r e s s induced i s , %f N/mmˆ2”,t)

Scilab code Exa 23.4 Scilab code Exa 23.4 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=20000 // kg
6 v=2 //m/ s
7 D=300 //mm
8 dx=250 //mm
9 t=600 //N/mmˆ2

10 E=0.5*m*v^2*10^3 //N−mm
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11 // l e t W be e q u i v a l e n t l oad
12 //Es=0.5∗W∗dx∗2=250∗W
13 W=E/250 //N
14 T=W*D/2 //N−mm
15 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
16 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
17 printf(” d i a i s , %f mm\n” ,(T*16/( %pi*t))^(1/3))
18 printf(” d i a i s say 60mm\n”)
19 d=60 //mm
20 G=84000 //N/mmˆ2
21 // l e t be numbr o f a c t i v e tun r s
22 //n=dx∗G∗d ˆ4/(Dˆ3∗8∗W)
23 printf(”numbr o f t u rn s are , %f \n”,dx*G*d^4/(D^3*8*W)

)

24 printf(”numbr o f t u rn s are , say 8\n”)
25 nb=8+2

26 fL=nb*d + dx +0.15* dx

27 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
28 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)

14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
15 k=G*d/(8*C^3*n)

16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
17 // l e t W1 f o r c e caus e t s h e a r
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18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to cause the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Scilab code Exa 23.22 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=6 //mm
6 t1=0.25 //mm
7 l=2500 //mm
8 t=800 //N/mmˆ2
9 E=200*1000 //N/mmˆ2

10 M=t*b*t1 ^2/(12) //N−mm
11 printf(” bending moment i s , %f N−mm\n”,M)
12 q=12*M*l/(E*b*t1^2) // rad
13 printf(” angu l a r d e f i s , %f rad \n”,q)
14 U=0.5*M*q

15 printf(” ene rgy s t o r e d i s , %f N−mm”,U)

Scilab code Exa 23.16 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=1800 // kg
6 v=1.2 //m/ s
7 dx=200 //m
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8 t=365 //N/mmˆ2
9 C=6

10 G=80*1000 //N/mm2
11 E=0.5*m*v^2*10^3 //N−mm
12 // l e t W be e q u i v a l e n t l oad
13 //Es=0.5∗W∗dx∗2=200∗W
14 W=E/200 //N
15 // l e t b be s u i d e o f s qua r e and D be mean Dia\
16 //D=6b
17 K=(4*C-1) /(4*C-4) +(0.615/C)

18 // t=K∗2 . 4∗W∗D/bˆ3=116870/bˆ2
19 //b=s q r t (116870/ t ) //mm
20 printf(” s q r t (116870/ t ) ,%f mm\n”,sqrt (116870/t))
21 printf(” s i d e o f s qua r e i s , say 18 mm\n”)
22 b=18 //mm
23 printf(” d i a o f c o i l i s , %f mm\n” ,6*b)
24 // l e t be numbr o f a c i t v e c o l i l d
25 n=dx*G*b/(5.568*W*C^3)

26 printf(” a c i t v e tu rn s a r e ,%f \n”,n)

Scilab code Exa 23.16 Machine design

Scilab code Exa 23.231 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=30 //N
6 d=2 //mm
7 n=18

8 C=6

9 D=12 //mm
10 t=680 //N/mmˆ2
11 G=80*1000 //N/mmˆ2
12 K=(4*C-1) /(4*C-4) +(0.615/C)

13 t1=K*(8*W*C)/(%pi*d^2)
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14 printf(” t o r t i o n a l s h e a r s t r e s s i s , %f N/mmˆ2\n”,t1)
15 k=G*d/(8*C^3*n)

16 printf(” s p r i n g r a t e i s , %f N/mm\n”,k)
17 // l e t W1 f o r c e caus e t s h e a r
18 W1=t*%pi*d^2/(K*8*C)//N
19 printf(” f o r c e to caus e the body o f s p r i n g to y i e l d

s t r e g t h i s , %f N”,W1)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 tL =140000 //N
6 ns=4

7 n=10

8 L=500 //mm
9 dx=80 //mm

10 E=200000 //N/mmˆ2
11 f=600 //N/mmˆ2
12 W=tL/8 //N
13 // l e t t be t h i c k n e s s and b be th width
14 // f=6WL/( nbt ˆ2)
15 // nbt ˆ 2=8 7 . 5 ∗ 1 0 0 0 . . . eq1
16 //dx=6WLˆ3/( nEbt ˆ3)
17 // nbt ˆ 3 = 0 . 8 2 ∗ 1 0 ˆ 6 . . . . eq2
18 // from eq1 and eq2 ,we ge t
19 t=10 //mm
20 b1 =87.5*1000/(n*t^2)

21 printf(” width u s i n g bending s t r e s s i s , %f mm\n”,b1)
22 b2 =0.82*10^6/(n*t^3)

23 printf(” width u s i n g d e f l e c t i o n i s , %f mm\n”,b2)’
24 printf(” t ak i n g l a r g e r va l u e 8 7 . 5 mm in t o account . . . ”

)
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Scilab code Exa 23.18 Scilab code Exa 23.18 Machine design Machine
design

Scilab code Exa 23.61 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12

6 nf=2

7 L1=525 //mm
8 l=85 //mm
9 W=2700 //N

10 ff=280 //N/mmˆ2
11 E=210*1000 //N/mmˆ2
12 // l e t t be t h i c k n e s s and b be th width
13 // nt /b=3
14 //b=4t
15 n=12

16 L=(2*L1-l)/2 //mm
17 ng=n-nf

18 // f f =18WL/( bt ˆ2(2 ng+3n f ) )
19 // f f =225476/ t ˆ3
20 t=(225476/ ff)^(1/3) //mm
21 printf(” t h i c k n e s s and width i s , %f mm\n , %f mm\n”,t,4*

t)

22 b=4*t// t ak i n g t =9.3 not 10
23 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

24 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12 // . . . k c on s t an t
6 n1=5 // . . . . k1
7 n2=7 // . . . . k2
8 //X=G∗d ˆ4/(8∗Dˆ3) // c on s t an t
9 //X=k∗n

10 // k1=X/n1
11 // k2=X/n2
12 printf(” s t i f n e s s o f s p r i n g 1 i s X/5 , i . e 2 . 4 k and

s t i f f n e s s o f s p r i n g 2 i s X/7 , i . e 1 . 7 k”)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=2250 //N
6 W2=2750 //N
7 dx=6

8 C=5

9 t=420 //N/mmˆ2
10 G=84*1000 //N/mmˆ2
11 //T=W2∗D/2=W∗5d/2=6875∗d
12 //T=(%pi /16) ∗ t ∗dˆ3
13 d=sqrt (6875/82.48) //mm
14 printf(”mean d i a i s , %f mm\n” ,5*d)
15 printf(” ou t e r d i a i s , %f \n” ,5*d+d)
16 printf(” i n n e r d i a i s , %f mm\n” ,5*d-d)
17 W=500 //N
18 //n=dx∗G∗d /(8∗W∗Cˆ3)
19 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W*C^3))
20 printf(”numbr o f t u rn s a r e say 10\n”)
21 n=10

22 nb=n+2
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23 dxmax =(6/500) *2750 //mm
24 fL=nb*d + dxmax + 0.15* dxmax

25 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
26 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.26 Scilab code Exa 23.26 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 n=7

7 b=65 //mm
8 nf=2

9 L1=550 //mm
10 l=80 //mm
11 f=350 //N/mmˆ2
12 fb=80 //N/mmˆ2
13 E=210000 //N/mmˆ2
14 // l e t t be t h i c k n e s s
15 L=(2*L1-l)/2 //mm
16 ng=n-nf

17 // f =18WL/( bt ˆ2(2 ng+3n f ) ) =26480/ t ˆ2
18 // t=s q r t ( 26480/350 ) //mm
19 printf(” t h i c k n e s s i s , %f mm\n”,sqrt (26480/350))
20 printf(” t h i c k n e s s i s , say 9mm\n”)
21 t=9 //mm
22 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

23 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//
24 l1=b// l e n g t h o f p in
25 pb=8 //N/mmˆ2
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26 // l e t d be d i a o f p in
27 d=W/(l1*pb)//mm
28 // r e f f i g 2 3 . 3 3
29 l2=l1+4 //mm
30 M=W*l2/4 //N−mm
31 //Z=(%pi /32) ∗d1 ˆ3=0.0982∗ d1 ˆ3
32 d1=(M/(fb *0.0982))^(1/3)

33 printf(” i n n e r d i a o f p in i s , %f mm\n”,d1)
34 ls =1020/(7 -1)+l//mm
35 printf(” l n e g t h o f s m a l l e s t l e a f i s , %f mm\n”,ls)
36 l2nd =1020/(7 -1) *2+l//mm
37 printf(” l e n g t h o f 2nd l e a f i s , %f mm\n”,l2nd)
38 l3rd =1020/(7 -1) *3+l//mm
39 printf(” l e n g t h o f t h i r d l e a f i s , %f mm\n”,l3rd)
40 l4th =1020/(7 -1) *4+l//mm
41 printf(” l e n g t h o f 4 th l e a f i s , %f mm\n”,l4th)
42 l5th =1020/(7 -1) *5+l//mm
43 printf(” l e n g t h o f 5 th l e a f i s , %f mm\n”,l5th)
44 l6th =1020/(7 -1) *6+l//mm
45 printf(” l e n g t h o f 6 ht l e a f i s , %f mm\n”,l6th)
46 mL=2*L1+%pi*(d+t)*2

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=5000 //N
6 dx=40 //mm
7 t1=850 //N/mmˆ2
8 t2=850 //N/mmˆ2
9 C=6

10 G=80000 //N/mmˆ2
11 // r e f f i g 2 3 . 2 2
12 //D1−D2=2∗d1
13 //D1=C∗d1
14 //D2=C∗d2
15 //d1/d2=1.5
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16 //W1/W2= 2 . 2 5 . . . . eq1
17 //W1+W2=W. . . . eq2
18 // from 1 and 2 ,we ge t
19 W1=3492 //N
20 W2=1538 //N
21 K1=(4*C-1) /(4*C-4) +(0.615/C)

22 K2=K1

23 //d1=(K1∗8∗W1∗C/( %pi∗ t1 ) ) ˆ ( 0 . 5 )
24 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K1*8*W1*C/(

%pi*t1))^(0.5))

25 printf(” d i a i s , say 10mm\n”)
26 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d1)
27 d1=10

28 D1=6*d1

29 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K2*8*W2*C/(
%pi*t2))^(0.5))

30 printf(” d i a i s , say 6 mm\n”)
31 d2=6

32 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d2)
33 D2=6*d2

34 //n1=(8∗W1∗Cˆ3) /( dx∗G∗d1 )
35 printf(”number o f t u rn s a r e i n ou t e r c o i l , %f \n”

,1/[(8*W1*C^3)/(dx*G*d1)])

36 printf(”numbr o f t u rn s a r e say 6\n”)
37 n1=6

38 n1b=n1+2

39 Ls1=n1b*d1

40 n2b=n1b*d1/d2

41 n2=n2b -2

42 printf(”numbr o f tuns i n i n n e r c o i l i s , %f \n”,n2)
43 fL=Ls1+dx +0.15* dx

44 printf(” f r e e l e n g t h i s , %f mm\n”,fL)
45 printf(” ou t r d i a o f ou t r s p r i n g i s , %f mm\n”,D1+d1)
46 printf(” i nn r d i a o f ou t r s p r i n g i s , %f mm\n”,D1 -d1)
47 printf(” ou t e r d i a o f i nn r s p r i n g i s , %f mm\n”,D2+d2)
48 printf(” i nn r d i a o f i nn r s p r i n g i s , %f mm\n”,D2 -d2)
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Scilab code Exa 23.7 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=400 //N
6 W2=250 //N
7 Di=25 //mm
8 l1=40 //mm
9 l2=50 //mm

10 t=400 //N/mmˆ2
11 //D=25+d
12 //T=W1∗D/2=400∗(25+d ) /2=(5000+200∗d )N−mm
13 //T=(%pi /16) ∗ t ∗dˆ3
14 // 78 . 5 5∗ dˆ3=5000+200∗d
15 //by h i t and t r i a l , d=4.2//mm
16 d=4.47 //mm( s tandard va lu e od d iamete r from t a b l e

2 3 . 2 )
17 D=25+d

18 C=D/d

19 K=(4*C-1) /(4*C-4) +(0.615/C)

20 //d1=s q r t (K∗8∗W1∗C/( t ∗%pi ) )
21 printf(” va lu e od d1 i s , %f mm\n”,d)
22 printf(” s tandard va lu e c o r r to 4 . 5 4 i s , 4 . 8 7 7 mm\n”)
23 // t ak i n g d1 =4.877 i n to c o n s i d e r a t i o n
24 d1 =4.877

25 D1=25+d1

26 Do=D1+d1

27 // l e t n be numbr o f t u rn s
28 dx=l2-l1 // d e f l w e c t i o n
29 //n=dx∗G∗d1 ˆ4/(8∗D1ˆ3∗W) //
30 G=80000 //N/mmˆ2
31 W=150
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32 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1
^3*W))

33 printf(”numbr o f t u rn s a r e say 15\n”)
34 n=15

35 nb=n+2

36 dxmax=(dx/150)*W1

37 fL=nb*d1 + dxmax + 0.15* dxmax

38 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
39 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))
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Chapter 64

Ch24

Scilab code Exa 23.20 Scilab code Exa 23.20 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dx1 =15 //mm
6 n1=10

7 D1=40 //mm
8 d1=5 //mm
9 n2=8

10 D2=30 //mm
11 d2=4 //mm
12 W=400 //N
13 G=84000 //N/mmˆ2
14 // comprs s i on o f each s p r i n g
15 P1=dx1*G*d1 ^4/(8* D1^3*n1)//N
16 R=W-P1 // r ema in ing l oad i s t a k e n by both s p r i n g
17 //P2=P1∗dx2/dx1 =10.27∗ dx2
18 // dx2=8∗W2∗D2ˆ3/(G∗d2 ˆ4) =0.08∗W2
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19 //W2=12.5∗ dx2
20 //P2+W2=W−P1
21 dx2=(W-P1)/(22.77) //mm
22 P2 =10.27* dx2

23 printf(” t o t a l d e f l e c t i o n i s , %f mm\n”,dx1+dx2)
24 W1=P1+P2

25 printf(” l oad on out r s p r i n g i s , %f N\n”,W1)
26 W2 =12.5* dx2

27 printf(” l oad sha r ed by i nn r s p r i n g i s , %f N\n”,W2)
28 C1=D1/d1

29 C2=D2/d2

30 K1=(4*C1 -1) /(4*C1 -4) +(0.615/ C1)

31 K2=(4*C2 -1) /(4*C2 -4) +(0.615/ C2)

32 t1=K1*8*W1*D1/(%pi*d1^3) //N/mmˆ2
33 t2=K2*8*W2*D2/(%pi*d2^3) //N/mmˆ2
34 printf(” s t r e s s induced i n ou t r s p r i n g i s , %f N/mmˆ2\n

”,t1)
35 printf(” s t r s s i nduce i n i n e r s p r i n g i s , %f N/mmˆ2\n”,

t2)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D1=65 //mm
6 p1=0.7 //N/mmˆ2
7 p1=0.75 //N/mmˆ2
8 dx=3.5 //mm
9 t=550 //N/mmˆ2

10 G=84000 //N/mmˆ2
11 C=6

12 W1=(%pi/4)*D1^2*p1 //N
13 W2=(%pi/4)*D1^2*p2 //N
14 W=W1 -W2 //N
15 //T=W2∗D/2=7467∗d
16 //D=6d
17 //T=(%pi /16) ∗ t ∗dˆ3=108∗dˆ3
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18 //d=s q r t ( 7467/108 ) //mm
19 printf(” d i a o f s p r i n g w i r e i s , %f mm\n”,sqrt

(7467/108))

20 printf(” s tandard d i a i s 8 . 8 3 9 mm from t a b l e 23 . 2\ n”)
21 d=8.839

22 D=6*d//mm
23 Do=D+d

24 Di=D-d

25 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
%f mm\n , %f mm\n”,D,Do,Di)

26 // l e t n be nubr o f t un r s
27 printf(”numbr o f t u rn s a r e ,%f \n”,dx*G*d1 ^4/(8* D1

^3*W))

28 printf(”numbr o f t u rn s a r e say 10\n”)
29 n=10

30 nb=n+1

31 fL=n*d+ (n-1)*d

32 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
33 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 24.1 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=4000 //N
6 r2=50 //mm
7 r1=100 //mm
8 // l e t pmax be max p r e s s u r e
9 //C2=pmax∗ r2=50pmax

10 //W=2∗%pi∗C( r1−r2 ) =16710∗pmax
11 pmax=W/15170 //N/mmˆ2
12 printf(”max p r e s s u r e i s , %f N/mmˆ2\n”,pmax)
13 // l e t pmin be min p r e s s u r e
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14 //C1=r1 ∗pmin=100∗pmin
15 //W=2∗%pi∗C( r1−r2 ) =31420∗pmin
16 pmin=W/31420 //N/mmˆ2
17 printf(”min p r e s s u r e i s , %f N/mmˆ2\n”,pmin)
18 pav=W/(%pi*(r1^2-r2^2))//N/mmˆ2)
19 printf(” avrage p r e s s u r e i s , %f N/mmˆ2\n”,pav)

Scilab code Exa 24.2 Scilab code Exa 24.2 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=60 //mm
6 d=6 //mm
7 M=6000 //N−mm
8 C=10

9 E=200000 //N/mmˆ2
10 n=5.5

11 K=(4*C^2-C-1) /(4*C^2-4*C)

12 fb=K*(32*M/(%pi*d^3))//N/mmˆ2
13 printf(” bending s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,fb)
14 q=64*M*D*n/(E*d^4) // rad
15 printf(” angu l a r d e f l e c t i o n i s , %f rad ”,q)

Scilab code Exa 23.91 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
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5 P=110*1000 //W
6 N=1250 //rpm
7 d1=300 //mm
8 r1=150 //mm
9 u=0.4

10 n=2

11 p=0.14 //N/mmˆ2
12 // l e t d2 b e i n n e r d i a
13 // r2 be i n n e r r a d i u s
14 T=P*60/(2* %pi*N)*1000 //N−mm
15 //W=p ∗ ( %pi ) ∗ ( r1 ˆ2− r2 ˆ2) =0.534∗(150ˆ2− r2 ˆ2)
16 //R=(2/3) ∗ [ ( r1 ˆ3− r2 ˆ3) /( r1 ˆ2− r2 ˆ2) ]
17 //T=n∗u∗W∗R
18 //T=0.285∗ [150ˆ3− r2 ˆ 3 ]
19 r2 =(150^3 -2.95*10^6) ^(1/3) //mm
20 d2=2*r2 //mm
21 printf(” i n n e r d i a i s , %f mm\n”,d2)
22 W=0.534*[ r1^2-r2^2] //N
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)
24 R=(r1+r2)/2 //mm
25 Tmax=n*u*W*R//N−mm
26 printf(”max to rque i s , %f N−mm\n”,Tmax)
27 pmax=W/(2* %pi*r2*(r1-r2))//N/mmˆ2
28 printf(”max p r e s s u r e a c i t n g i s , %f N/mmˆ2\n”,pmax)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 vd=60 //mm// va l v e d i a
6 pb=1.2 //N/mmˆ2
7 dx2 =10 //mm
8 C=5

9 dx1 =35 //mm
10 t=500 //N/mmˆ2
11 G=80000 //N/mmˆ2
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12 W1=(%pi/4)*vd^2 //N
13 dxmax=dx1+dx2

14 W=W1*dxmax/dx1 //N
15 K=(4*C-1) /(4*C-4) +(0.615/C)

16 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C
)/(t*%pi)))

17 printf(” d i a i s say 1 2 . 7 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 2 3 . 2\ n”)

18 d=12.7

19 D=C*d

20 printf(”mean d i a i s , %f mm\n”,D)
21 printf(”numbr o f t un r s are , %f \n”,dxmax*G*d/(8*W*C

^3))

22 printf(”numbr o f t u rn s a r e say 11\n”)
23 n=11

24 nb=n+2

25 fL=nb*d + dxmax + 0.15* dxmax

26 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
27 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 24.3 Scilab code Exa 24.3 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=6 //mm
6 t1=0.25 //mm
7 l=2500 //mm
8 t=800 //N/mmˆ2
9 E=200*1000 //N/mmˆ2

10 M=t*b*t1 ^2/(12) //N−mm
11 printf(” bending moment i s , %f N−mm\n”,M)
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12 q=12*M*l/(E*b*t1^2) // rad
13 printf(” angu l a r d e f i s , %f rad \n”,q)
14 U=0.5*M*q

15 printf(” ene rgy s t o r e d i s , %f N−mm”,U)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=2

6 P=25000 //W
7 N=3000 //rpm
8 u=0.255

9 //d1/d2 =1.25
10 pmax =0.1 //N/mmˆ2
11 T=P*60/(2* %pi*N)*1000 //N−mm
12 //C=pmax∗ r2
13 //W=2∗%pi∗pmax∗ r2 ∗ ( r1−r2 ) =0.157∗ r2 // r1 / r2 =1.25
14 //R=( r1+r2 ) /2=1.125∗ r2
15 // /T=n∗u∗W∗R=0.09∗ r2 ˆ3//N−mm
16 r2=(T/0.09) ^(1/3) //mm
17 r1 =1.25* r2

18 d1=2*r1 //mm
19 d2=2*r2 //mm
20 W=2*%pi *0.1*r2*(r1-r2)//N
21 printf(” ou t r d i a i s , %f mm\n”,d1)
22 printf(” nner d i a i s , %f mm\n”,d2)
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)

Scilab code Exa 23.10 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
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4 // g i v en
5 m=2.97 // kg
6 x=0.15 //m
7 y=0.1125 //m
8 r2=0.1 //m
9 r1=0.15 //m

10 N2=240 //rpm
11 t=420 //N/mmˆ2
12 G=84*1000 //N/mmˆ2
13 C=8

14 // r e f f i g 2 3 . 1 6
15 w2=2*%pi*N2/60 // rad / s
16 w1=w2 +(7.5* w2/100) // rad / s
17 // l e t Fc1 and Fc2 be c e n t r i f u g a l f o r c e s a w1 and w2
18 //S1=2∗Fc1∗x/y
19 S1=2*m*r1*w1^2*x/y//N
20 S2=2*m*r2*w2^2*x/y//N
21 dx=(r1-r2)*y/x*1000 //mm
22 K=(4*C-1) /(4*C-4) +(0.615/C)

23 W=S1 //max f o r c e
24 printf(” d i a o f s p r i g w i r e i s , %f vmm\n”,sqrt((K*8*W*C

)/(t*%pi)))

25 printf(” d i a i s say 7 . 6 2 mm, t ak i n g s tandard
c o n d i t i o n s rfom t a b l e 2 3 . 2\ n”)

26 d=7.62

27 D=C*d

28 W1=S1-S2

29 printf(”mean d i a i s , %f mm\n”,D)
30 printf(”numbr o f t un r s are , %f \n”,dx*G*d/(8*W1*C^3))
31 printf(”numbr o f t u rn s a r e say 16\n”)
32 n=16

33 nb=n+2

34 dxmax=dx*W/(W1)

35 fL=nb*d + dxmax + 0.15* dxmax

36 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
37 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))
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Scilab code Exa 23.23 Machine design

Scilab code Exa 24.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 tL =140000 //N
6 ns=4

7 n=10

8 L=500 //mm
9 dx=80 //mm

10 E=200000 //N/mmˆ2
11 f=600 //N/mmˆ2
12 W=tL/8 //N
13 // l e t t be t h i c k n e s s and b be th width
14 // f=6WL/( nbt ˆ2)
15 // nbt ˆ 2=8 7 . 5 ∗ 1 0 0 0 . . . eq1
16 //dx=6WLˆ3/( nEbt ˆ3)
17 // nbt ˆ 3 = 0 . 8 2 ∗ 1 0 ˆ 6 . . . . eq2
18 // from eq1 and eq2 ,we ge t
19 t=10 //mm
20 b1 =87.5*1000/(n*t^2)

21 printf(” width u s i n g bending s t r e s s i s , %f mm\n”,b1)
22 b2 =0.82*10^6/(n*t^3)

23 printf(” width u s i n g d e f l e c t i o n i s , %f mm\n”,b2)’
24 printf(” t ak i n g l a r g e r va l u e 8 7 . 5 mm in t o account . . . ”

)

Machine design

1 // f i n d . .
2 clc
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3 // s o l u t i o n
4 // g i v en
5 P=100*1000 //W
6 N=2400 //rpm
7 T=500*1000 //N−mm
8 pb=0.07 //N/mmˆ2
9 u=0.3

10 ns=8

11 Ss=40 //N/mm
12 // l e t r1 be ou t r and r2 be i n n e r rad
13 // r1 =1.25∗ r2
14 //C=0.07∗ r2
15 //W=2∗%pi ∗0 . 07∗ r2 ( r1−r2 ) =0.11∗ r2 ˆ2//N
16 //R=( r1+r2 ) /2=1.125∗ r2
17 // /T=n∗u∗W∗R=0.074∗ r2 ˆ3//N−mm
18 r2=(T/0.074) ^(1/3) //mm
19 r1 =1.25* r2 //mm
20 printf(” i n n e r and out r r a d i i i s , %f mm\ ,%f mm\n”,r2 ,

r1)

21 s=Ss*ns //N/mm
22 W=0.11* r2^2 //N
23 printf(” a x i a l f o r c e i s , %f N\n”,W)
24 dx=W/s

25 printf(” i n t i a l compres i on i s , %f mm\n”,dx)

Scilab code Exa 23.11 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=3000 //rpm
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7 pb =0.085 //N/mmˆ2
8 v=2300 //m/min
9 //d1=1.3 d2

10 // r1 =1.3 r2
11 u=0.3

12 ns=6

13 D=25 //mm
14 t=420 //N/mmˆ2
15 G=84000 //N/mmˆ2
16 Tmean=P*60/(2* %pi*N)//N−m
17 Tmax =1.2* Tmean *1000 //N−mm
18 //C=pb∗ r2
19 //W=C∗2∗%pi ∗ ( r1−r2 )
20 //Tmax=2∗%pi∗u∗C[ r1ˆ2− r2 ˆ 2 ]
21 //Tmax=0.11∗ r2 ˆ3
22 r2=(Tmax /0.11) ^(1/3) //mm
23 r1=1.3*r2 //mm
24 r=(r1+r2)/2000 //m
25 v1=2*%pi*N*r//m/min
26 printf(” speed ob ta i n ed i s , %f m/min\n”,v1)
27 // s i n c e v e l o c i t y on t a i n e d i s l e s s then v , hence

d e s i g n i s s a f e
28 //W=C∗2∗%pi ∗ ( r1−r2 )
29 W=pb*r2*2* %pi*(r1-r2)//N
30 W1=W/6 // f o r c e on each s p r i n g
31 // l e t d1 eb d i a
32 T=W1*D/2 //N−mm
33 d1=(16*T/(%pi*t))^(1/3) //mm
34 C=D/d1

35 K=(4*C-1) /(4*C-4) +(0.615/C)

36 printf(” d i a o f s p r i g w i r e i s , %f vmm\n” ,((K*8*W1*D)/(
t*%pi))^(1/3))

37 printf(” t ak i n g s tandard d i a 4 . 0 6 4 from t a b l e 2 3 . 2 , we
ge t d i s 4 . 0 64\ n”)

38 d=4.064 //mm
39 Do=D+d

40 Di=D-d

41 printf(”mean dia , ou t e r d i and i n n e r d i a are , %f mm\n ,
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%f mm\n , %f mm\n”,D,Do,Di)
42 dx=8*W1*D^3*8/(G*d^4) //mm
43 nb=8+2

44 fL=nb*d + dx +0.15*d

45 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
46 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Scilab code Exa 23.11 Machine design

Scilab code Exa 24.61 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12

6 nf=2

7 L1=525 //mm
8 l=85 //mm
9 W=2700 //N

10 ff=280 //N/mmˆ2
11 E=210*1000 //N/mmˆ2
12 // l e t t be t h i c k n e s s and b be th width
13 // nt /b=3
14 //b=4t
15 n=12

16 L=(2*L1-l)/2 //mm
17 ng=n-nf

18 // f f =18WL/( bt ˆ2(2 ng+3n f ) )
19 // f f =225476/ t ˆ3
20 t=(225476/ ff)^(1/3) //mm
21 printf(” t h i c k n e s s and width i s , %f mm\n , %f mm\n”,t,4*

t)

22 b=4*t// t ak i n g t =9.3 not 10
23 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

24 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//

Machine design
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=250*1000 //N−mm
6 N=2000 //rpm
7 d1=250 //mm
8 r1=125 //mm
9 v=15.3 //m/ s

10 Te=100 //N−m
11 m=1500 // kg
12 Dw=0.7 //m
13 Rw=0.35 //m
14 I=1 //kg−mˆ2
15 Ta=175 //N−m
16 gr=5 // gea r r a t i o
17 u=0.3

18 pb=0.13 //N/mmˆ2
19 n=2

20 //R=( r1+r2 ) /2=62.5+0.5 r2
21 //W=p∗%pi ∗ [ r1 ˆ2− r2 ˆ 2 ] / /N
22 // /T=n∗u∗W∗R
23 //T=0 .245∗ [ 9 76 . 56∗1000+7812 . 5∗ r2 −62.5∗ r2 ˆ2−0.5∗ r2 ˆ 3 ]
24 // u s i n g h i t and t r i a l
25 r2=70 //mm
26 we=2*%pi*N/60 // rad / s
27 ww=v/Rw // rad / s
28 wo=ww*5 // rad / s
29 ae=(Te-T)/I// rad / s ˆ2
30 Fa=Ta/Rw //N
31 a=Fa/m//m/ s ˆ2
32 ao=a*gr/Rw // rad / s ˆ2
33 dt=(wo-we)/(ao -ae)// s
34 qe=we*dt +0.5*ae*dt^2 // rad
35 qo=wo*dt+0.5* ao*dt^2 // rad
36 q=qo -qe // rad
37 x=q/(2* %pi)//numbr o f r e v o l t u i o n
38 printf(”numbr o f r e v o l u t i o n are , %f r e v o l u t i o n \n”,x)
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39 Q=T*q// heat
40 printf(” heat g en e r a t ed i s , %f J\n”,Q)

Scilab code Exa 23.12 Scilab code Exa 23.12 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 U=1000 //N−m
6 D=0.100 //m
7 d=0.02 //m
8 n=30

9 G=85*10^9 //N/mˆ2
10 C=D/d

11 K=(4*C-1) /(4*C-4) +(0.615/C)

12 V=(%pi*D*n)*[%pi/4*d^2] // volume //mˆ3
13 t=(U*4*K^2*G/V)^(0.5) //N/mˆ2
14 printf(”max sh ea r s t r e s s a c t i n g i s , %f N/mˆ2\n”,t)
15 dx=%pi*t*D^2*n/(K*d*G)

16 printf(” d e f l e c t i o n produced i s , %f m”,dx)

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 //n1+n2=5
7 pb =0.127 //N/mmˆ2
8 N=500 //rpm
9 r1=125 //mm

10 r2=75 //mm
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11 u=0.3

12 C=pb*r2 //N/mm
13 W=2*%pi*C*(r1 -r2)//N
14 R=(r1+r2)/2/1000 //m
15 T=n*u*W*R//N−m
16 P=T*2*%pi*N/60

17 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 23.26 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 n=7

7 b=65 //mm
8 nf=2

9 L1=550 //mm
10 l=80 //mm
11 f=350 //N/mmˆ2
12 fb=80 //N/mmˆ2
13 E=210000 //N/mmˆ2
14 // l e t t be t h i c k n e s s
15 L=(2*L1-l)/2 //mm
16 ng=n-nf

17 // f =18WL/( bt ˆ2(2 ng+3n f ) ) =26480/ t ˆ2
18 // t=s q r t ( 26480/350 ) //mm
19 printf(” t h i c k n e s s i s , %f mm\n”,sqrt (26480/350))
20 printf(” t h i c k n e s s i s , say 9mm\n”)
21 t=9 //mm
22 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

23 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//
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24 l1=b// l e n g t h o f p in
25 pb=8 //N/mmˆ2
26 // l e t d be d i a o f p in
27 d=W/(l1*pb)//mm
28 // r e f f i g 2 3 . 3 3
29 l2=l1+4 //mm
30 M=W*l2/4 //N−mm
31 //Z=(%pi /32) ∗d1 ˆ3=0.0982∗ d1 ˆ3
32 d1=(M/(fb *0.0982))^(1/3)

33 printf(” i n n e r d i a o f p in i s , %f mm\n”,d1)
34 ls =1020/(7 -1)+l//mm
35 printf(” l n e g t h o f s m a l l e s t l e a f i s , %f mm\n”,ls)
36 l2nd =1020/(7 -1) *2+l//mm
37 printf(” l e n g t h o f 2nd l e a f i s , %f mm\n”,l2nd)
38 l3rd =1020/(7 -1) *3+l//mm
39 printf(” l e n g t h o f t h i r d l e a f i s , %f mm\n”,l3rd)
40 l4th =1020/(7 -1) *4+l//mm
41 printf(” l e n g t h o f 4 th l e a f i s , %f mm\n”,l4th)
42 l5th =1020/(7 -1) *5+l//mm
43 printf(” l e n g t h o f 5 th l e a f i s , %f mm\n”,l5th)
44 l6th =1020/(7 -1) *6+l//mm
45 printf(” l e n g t h o f 6 ht l e a f i s , %f mm\n”,l6th)
46 mL=2*L1+%pi*(d+t)*2

Scilab code Exa 24.8 Machine design

Scilab code Exa 23.131 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 d2=120 //mm
8 r2=60 //mm
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9 pmax =0.1 //N/mmˆ2
10 P=25000 //W
11 N=1575 //rpm
12 u=0.3

13 T=P*60/(2* %pi*N)*1000 //N−mm
14 C=pmax*r2 //N/mm
15 //W=2∗%pi∗C( r1−r2 ) =37.7( r1 −60) //N
16 //R=( r1+r2 ) /2=0.5∗ r1 +30
17 n=n1+n2 -1

18 //T=n∗u∗R∗W=22.62∗ r1 ˆ2−81432
19 r1=sqrt((T+81432) /22.62)

20 printf(” ou t r d i a i s , %f mm\n”,r1)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=10 //mm
6 D=120 //mm
7 n=10

8 W=200 //N
9 G=80*1000 //N/mmˆ2

10 t=8*W*D/(%pi*d^3) *[1+(d/2*D)]//N/mmˆ2
11 dx=8*W*D^3*n/(G*d^4) //mm
12 printf(” s t r e s s and e f l e c t i o n i s , %f N/mmˆ2\n , %f N/mm

ˆ2\n”,t,dx)
13 sf=W/dx

14 printf(” s t i f f n e s s i s , %f N/mm\n”,sf)
15 U=0.5*W*dx

16 printf(” en e r r gy s t o r e d i s , %f N−mm\n”,U)
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Chapter 65

Ch24

Scilab code Exa 23.15 Scilab code Exa 23.15 Machine design Machine
design

Scilab code Exa 24.91 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=4000 //N
6 r2=50 //mm
7 r1=100 //mm
8 // l e t pmax be max p r e s s u r e
9 //C2=pmax∗ r2=50pmax

10 //W=2∗%pi∗C( r1−r2 ) =16710∗pmax
11 pmax=W/15170 //N/mmˆ2
12 printf(”max p r e s s u r e i s , %f N/mmˆ2\n”,pmax)
13 // l e t pmin be min p r e s s u r e
14 //C1=r1 ∗pmin=100∗pmin
15 //W=2∗%pi∗C( r1−r2 ) =31420∗pmin
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16 pmin=W/31420 //N/mmˆ2
17 printf(”min p r e s s u r e i s , %f N/mmˆ2\n”,pmin)
18 pav=W/(%pi*(r1^2-r2^2))//N/mmˆ2)
19 printf(” avrage p r e s s u r e i s , %f N/mmˆ2\n”,pav)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=20000 // kg
6 v=2 //m/ s
7 D=300 //mm
8 dx=250 //mm
9 t=600 //N/mmˆ2

10 E=0.5*m*v^2*10^3 //N−mm
11 // l e t W be e q u i v a l e n t l oad
12 //Es=0.5∗W∗dx∗2=250∗W
13 W=E/250 //N
14 T=W*D/2 //N−mm
15 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
16 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
17 printf(” d i a i s , %f mm\n” ,(T*16/( %pi*t))^(1/3))
18 printf(” d i a i s say 60mm\n”)
19 d=60 //mm
20 G=84000 //N/mmˆ2
21 // l e t be numbr o f a c t i v e tun r s
22 //n=dx∗G∗d ˆ4/(Dˆ3∗8∗W)
23 printf(”numbr o f t u rn s are , %f \n”,dx*G*d^4/(D^3*8*W)

)

24 printf(”numbr o f t u rn s are , say 8\n”)
25 nb=8+2

26 fL=nb*d + dx +0.15* dx

27 printf(” f r e e l e n g t h i s ,%f mm\n”,fL)
28 printf(” p i t c h o f c o i l i s , %f mm”,fL/(nb -1))

Machine design
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 n=4

8 d1=240 //mm
9 r1=120 //mm

10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)
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Scilab code Exa 24.2 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=110*1000 //W
6 N=1250 //rpm
7 d1=300 //mm
8 r1=150 //mm
9 u=0.4

10 n=2

11 p=0.14 //N/mmˆ2
12 // l e t d2 b e i n n e r d i a
13 // r2 be i n n e r r a d i u s
14 T=P*60/(2* %pi*N)*1000 //N−mm
15 //W=p ∗ ( %pi ) ∗ ( r1 ˆ2− r2 ˆ2) =0.534∗(150ˆ2− r2 ˆ2)
16 //R=(2/3) ∗ [ ( r1 ˆ3− r2 ˆ3) /( r1 ˆ2− r2 ˆ2) ]
17 //T=n∗u∗W∗R
18 //T=0.285∗ [150ˆ3− r2 ˆ 3 ]
19 r2 =(150^3 -2.95*10^6) ^(1/3) //mm
20 d2=2*r2 //mm
21 printf(” i n n e r d i a i s , %f mm\n”,d2)
22 W=0.534*[ r1^2-r2^2] //N
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)
24 R=(r1+r2)/2 //mm
25 Tmax=n*u*W*R//N−mm
26 printf(”max to rque i s , %f N−mm\n”,Tmax)
27 pmax=W/(2* %pi*r2*(r1-r2))//N/mmˆ2
28 printf(”max p r e s s u r e a c i t n g i s , %f N/mmˆ2\n”,pmax)

Scilab code Exa 23.16

Machine design
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Scilab code Exa 24.101 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=1800 // kg
6 v=1.2 //m/ s
7 dx=200 //m
8 t=365 //N/mmˆ2
9 C=6

10 G=80*1000 //N/mm2
11 E=0.5*m*v^2*10^3 //N−mm
12 // l e t W be e q u i v a l e n t l oad
13 //Es=0.5∗W∗dx∗2=200∗W
14 W=E/200 //N
15 // l e t b be s u i d e o f s qua r e and D be mean Dia\
16 //D=6b
17 K=(4*C-1) /(4*C-4) +(0.615/C)

18 // t=K∗2 . 4∗W∗D/bˆ3=116870/bˆ2
19 //b=s q r t (116870/ t ) //mm
20 printf(” s q r t (116870/ t ) ,%f mm\n”,sqrt (116870/t))
21 printf(” s i d e o f s qua r e i s , say 18 mm\n”)
22 b=18 //mm
23 printf(” d i a o f c o i l i s , %f mm\n” ,6*b)
24 // l e t be numbr o f a c i t v e c o l i l d
25 n=dx*G*b/(5.568*W*C^3)

26 printf(” a c i t v e tu rn s a r e ,%f \n”,n)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 n=4

8 d1=240 //mm
9 r1=120 //mm
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10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 24.11 Scilab code Exa 23.18 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=80 //mm
6 R=40 //mm
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7 a=(%pi /180) *15 // deg
8 u=0.3

9 W=200 //N
10 N=900 //rpm
11 w=94.26 // rad / s
12 m=14 // kg
13 k=0.16 //
14 //T=u∗W∗R∗ c o s e c ( a ) =9273//N−mm
15 T=9273 //N−mm
16 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
17 I=m*k^2 //kg−mˆ2
18 alpha=T/(1000*I)// angu l a r acc // rad / s ˆ2
19 //w=0+alpha ∗ t
20 t=w/alpha // / s e c
21 q=(w+0)/2*t// rad
22 E=T*q// ene rgy l o s t i n s l i p p i n g
23 printf(” ene rgy l o s t i s , %f N−mm\n”,E)

Scilab code Exa 24.3

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12 // . . . k c on s t an t
6 n1=5 // . . . . k1
7 n2=7 // . . . . k2
8 //X=G∗d ˆ4/(8∗Dˆ3) // c on s t an t
9 //X=k∗n

10 // k1=X/n1
11 // k2=X/n2
12 printf(” s t i f n e s s o f s p r i n g 1 i s X/5 , i . e 2 . 4 k and

s t i f f n e s s o f s p r i n g 2 i s X/7 , i . e 1 . 7 k”)

Machine design

1 // f i n d . .
2 clc
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3 // s o l u t i o n
4 // g i v en
5 n=2

6 P=25000 //W
7 N=3000 //rpm
8 u=0.255

9 //d1/d2 =1.25
10 pmax =0.1 //N/mmˆ2
11 T=P*60/(2* %pi*N)*1000 //N−mm
12 //C=pmax∗ r2
13 //W=2∗%pi∗pmax∗ r2 ∗ ( r1−r2 ) =0.157∗ r2 // r1 / r2 =1.25
14 //R=( r1+r2 ) /2=1.125∗ r2
15 // /T=n∗u∗W∗R=0.09∗ r2 ˆ3//N−mm
16 r2=(T/0.09) ^(1/3) //mm
17 r1 =1.25* r2

18 d1=2*r1 //mm
19 d2=2*r2 //mm
20 W=2*%pi *0.1*r2*(r1-r2)//N
21 printf(” ou t r d i a i s , %f mm\n”,d1)
22 printf(” nner d i a i s , %f mm\n”,d2)
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)

Scilab code Exa 24.4 Scilab code Exa 24.4 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45*1000 //W
6 N=1000 //rpm
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7 a=(%pi /180) *12.5

8 D=500 //mm
9 R=250 //mm

10 u=0.2

11 pn=0.1 //N/mmˆ2
12 T=P*60/(2* %pi*N)*1000 //N−mm
13 // l e t b be f a c e width
14 //T=2∗%pi∗u∗Rˆ2∗b
15 b=T/(2* %pi*pn*u*R^2) //mm
16 printf(” f a c e width i s , %f mm\n”,b)
17 Wn=pn*2* %pi*R*b//N
18 We=Wn*(sin(a)+0.25*u*cos(a))

19 printf(” a x i a l f o r c e a pp l i e d i s , %f N\n”,We)

Scilab code Exa 23.191 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=100*1000 //W
6 N=2400 //rpm
7 T=500*1000 //N−mm
8 pb=0.07 //N/mmˆ2
9 u=0.3

10 ns=8

11 Ss=40 //N/mm
12 // l e t r1 be ou t r and r2 be i n n e r rad
13 // r1 =1.25∗ r2
14 //C=0.07∗ r2
15 //W=2∗%pi ∗0 . 07∗ r2 ( r1−r2 ) =0.11∗ r2 ˆ2//N
16 //R=( r1+r2 ) /2=1.125∗ r2
17 // /T=n∗u∗W∗R=0.074∗ r2 ˆ3//N−mm
18 r2=(T/0.074) ^(1/3) //mm
19 r1 =1.25* r2 //mm
20 printf(” i n n e r and out r r a d i i i s , %f mm\ ,%f mm\n”,r2 ,

r1)

21 s=Ss*ns //N/mm
22 W=0.11* r2^2 //N
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23 printf(” a x i a l f o r c e i s , %f N\n”,W)
24 dx=W/s

25 printf(” i n t i a l compres i on i s , %f mm\n”,dx)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=5000 //N
6 dx=40 //mm
7 t1=850 //N/mmˆ2
8 t2=850 //N/mmˆ2
9 C=6

10 G=80000 //N/mmˆ2
11 // r e f f i g 2 3 . 2 2
12 //D1−D2=2∗d1
13 //D1=C∗d1
14 //D2=C∗d2
15 //d1/d2=1.5
16 //W1/W2= 2 . 2 5 . . . . eq1
17 //W1+W2=W. . . . eq2
18 // from 1 and 2 ,we ge t
19 W1=3492 //N
20 W2=1538 //N
21 K1=(4*C-1) /(4*C-4) +(0.615/C)

22 K2=K1

23 //d1=(K1∗8∗W1∗C/( %pi∗ t1 ) ) ˆ ( 0 . 5 )
24 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K1*8*W1*C/(

%pi*t1))^(0.5))

25 printf(” d i a i s , say 10mm\n”)
26 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d1)
27 d1=10

28 D1=6*d1

29 printf(” d i a o f s p r i n g w i r e s i s , %f mm\n” ,(K2*8*W2*C/(
%pi*t2))^(0.5))

30 printf(” d i a i s , say 6 mm\n”)
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31 d2=6

32 printf(”mean ou t e r d i a i s , %f mm\n” ,6*d2)
33 D2=6*d2

34 //n1=(8∗W1∗Cˆ3) /( dx∗G∗d1 )
35 printf(”number o f t u rn s a r e i n ou t e r c o i l , %f \n”

,1/[(8*W1*C^3)/(dx*G*d1)])

36 printf(”numbr o f t u rn s a r e say 6\n”)
37 n1=6

38 n1b=n1+2

39 Ls1=n1b*d1

40 n2b=n1b*d1/d2

41 n2=n2b -2

42 printf(”numbr o f tuns i n i n n e r c o i l i s , %f \n”,n2)
43 fL=Ls1+dx +0.15* dx

44 printf(” f r e e l e n g t h i s , %f mm\n”,fL)
45 printf(” ou t r d i a o f ou t r s p r i n g i s , %f mm\n”,D1+d1)
46 printf(” i nn r d i a o f ou t r s p r i n g i s , %f mm\n”,D1 -d1)
47 printf(” ou t e r d i a o f i nn r s p r i n g i s , %f mm\n”,D2+d2)
48 printf(” i nn r d i a o f i nn r s p r i n g i s , %f mm\n”,D2 -d2)

Scilab code Exa 23.20 Scilab code Exa 23.20 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=750 //rpm
7 a=(%pi /180) *12.5

8 pn=0.1 //N/mm62
9 Kl=1.75

10 t=42 //N/mmˆ2
11 //D=6∗b
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12 T=60*P/(2* %pi*N)*Kl*1000 //N−mm
13 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
14 printf(” d i a o f s h a f t i s , %f mm\n” ,(T*16/( %pi*t))

^(1/3))

15 printf(” d i a o f s h a f t i s say , 5 0 mm\n”)
16 d=50 //mm
17 //T=2∗%pi∗u∗pn∗Rˆ2∗b
18 //b=R/3
19 //T=0.042∗Rˆ3
20 R=(T/0.042) ^(1/3) //mm
21 printf(”mean d i a o f s h a f t i s , %f mm\n” ,2*R)
22 D=2*R

23 b=D/6

24 printf(” f a c e width i s , %f mm\n”,b)
25 // r e f f i g 2 4 . 9
26 r1=R+ (b/2)*sin(a)//mm
27 printf(” r a d i u s o f ou t r c l u t c h i s , %f mm\n”,r1)
28 r2=R-(b/2)*sin(a)//mm
29 printf(” r a d i u s o f i n n e r c l u t c h i s , %f mm\n”,r2)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dx1 =15 //mm
6 n1=10

7 D1=40 //mm
8 d1=5 //mm
9 n2=8

10 D2=30 //mm
11 d2=4 //mm
12 W=400 //N
13 G=84000 //N/mmˆ2
14 // comprs s i on o f each s p r i n g
15 P1=dx1*G*d1 ^4/(8* D1^3*n1)//N
16 R=W-P1 // r ema in ing l oad i s t a k e n by both s p r i n g
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17 //P2=P1∗dx2/dx1 =10.27∗ dx2
18 // dx2=8∗W2∗D2ˆ3/(G∗d2 ˆ4) =0.08∗W2
19 //W2=12.5∗ dx2
20 //P2+W2=W−P1
21 dx2=(W-P1)/(22.77) //mm
22 P2 =10.27* dx2

23 printf(” t o t a l d e f l e c t i o n i s , %f mm\n”,dx1+dx2)
24 W1=P1+P2

25 printf(” l oad on out r s p r i n g i s , %f N\n”,W1)
26 W2 =12.5* dx2

27 printf(” l oad sha r ed by i nn r s p r i n g i s , %f N\n”,W2)
28 C1=D1/d1

29 C2=D2/d2

30 K1=(4*C1 -1) /(4*C1 -4) +(0.615/ C1)

31 K2=(4*C2 -1) /(4*C2 -4) +(0.615/ C2)

32 t1=K1*8*W1*D1/(%pi*d1^3) //N/mmˆ2
33 t2=K2*8*W2*D2/(%pi*d2^3) //N/mmˆ2
34 printf(” s t r e s s induced i n ou t r s p r i n g i s , %f N/mmˆ2\n

”,t1)
35 printf(” s t r s s i nduce i n i n e r s p r i n g i s , %f N/mmˆ2\n”,

t2)

Scilab code Exa 24.6 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=250*1000 //N−mm
6 N=2000 //rpm
7 d1=250 //mm
8 r1=125 //mm
9 v=15.3 //m/ s

10 Te=100 //N−m
11 m=1500 // kg
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12 Dw=0.7 //m
13 Rw=0.35 //m
14 I=1 //kg−mˆ2
15 Ta=175 //N−m
16 gr=5 // gea r r a t i o
17 u=0.3

18 pb=0.13 //N/mmˆ2
19 n=2

20 //R=( r1+r2 ) /2=62.5+0.5 r2
21 //W=p∗%pi ∗ [ r1 ˆ2− r2 ˆ 2 ] / /N
22 // /T=n∗u∗W∗R
23 //T=0 .245∗ [ 9 76 . 56∗1000+7812 . 5∗ r2 −62.5∗ r2 ˆ2−0.5∗ r2 ˆ 3 ]
24 // u s i n g h i t and t r i a l
25 r2=70 //mm
26 we=2*%pi*N/60 // rad / s
27 ww=v/Rw // rad / s
28 wo=ww*5 // rad / s
29 ae=(Te-T)/I// rad / s ˆ2
30 Fa=Ta/Rw //N
31 a=Fa/m//m/ s ˆ2
32 ao=a*gr/Rw // rad / s ˆ2
33 dt=(wo-we)/(ao -ae)// s
34 qe=we*dt +0.5*ae*dt^2 // rad
35 qo=wo*dt+0.5* ao*dt^2 // rad
36 q=qo -qe // rad
37 x=q/(2* %pi)//numbr o f r e v o l t u i o n
38 printf(”numbr o f r e v o l u t i o n are , %f r e v o l u t i o n \n”,x)
39 Q=T*q// heat
40 printf(” heat g en e r a t ed i s , %f J\n”,Q)

Scilab code Exa 23.21 Scilab code Exa 23.21 Machine design

1 // f i n d . .
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=60 //mm
6 d=6 //mm
7 M=6000 //N−mm
8 C=10

9 E=200000 //N/mmˆ2
10 n=5.5
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11 K=(4*C^2-C-1) /(4*C^2-4*C)

12 fb=K*(32*M/(%pi*d^3))//N/mmˆ2
13 printf(” bending s t r e s s a a c t i n g i s , %f N/mmˆ2\n”,fb)
14 q=64*M*D*n/(E*d^4) // rad
15 printf(” angu l a r d e f l e c t i o n i s , %f rad ”,q)

Scilab code Exa 24.7 Machine design
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Chapter 66

Ch25

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 //n1+n2=5
7 pb =0.127 //N/mmˆ2
8 N=500 //rpm
9 r1=125 //mm

10 r2=75 //mm
11 u=0.3

12 C=pb*r2 //N/mm
13 W=2*%pi*C*(r1 -r2)//N
14 R=(r1+r2)/2/1000 //m
15 T=n*u*W*R//N−m
16 P=T*2*%pi*N/60

17 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 25.1 Scilab code Exa 25.1 Machine design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 b=6 //mm
6 t1=0.25 //mm
7 l=2500 //mm
8 t=800 //N/mmˆ2
9 E=200*1000 //N/mmˆ2

10 M=t*b*t1 ^2/(12) //N−mm
11 printf(” bending moment i s , %f N−mm\n”,M)
12 q=12*M*l/(E*b*t1^2) // rad
13 printf(” angu l a r d e f i s , %f rad \n”,q)
14 U=0.5*M*q

15 printf(” ene rgy s t o r e d i s , %f N−mm”,U)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=1200 // kg
6 s=1/5

7 v=20 //m/ s
8 h=50 //m
9 d=600 //mm

10 r=0.300 //m
11 mb=20 // kg
12 c=520 //J/kg/ dec C
13 Ek =(0.5)*m*v^2 //N−m
14 g=9.81 //m/ s ˆ2
15 Ep=m*g*h*s//N−m
16 E=Ep+Ek

17 Ft=E/50 //N
18 Tb=Ft*r//N−m
19 printf(” to rque app l i e d i s , %f N−m\n”,Tb)
20 // l e t dt be ave rage temp r i s e
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21 Hg=E

22 dt=Hg/(mb*c)// deg c e l c i u s
23 printf(” ave rage t empera tu re r i s e i s , %f deg c e l c i u s \n

”,dt)
24 // e t u be c o e f f i c i e n t o f f r i c t i o n
25 Rn=m*g

26 u=Ft/(Rn)//
27 printf(”min c o e f f i c i e n t o f f r i c t i o n i s , %f ”,u)

Scilab code Exa 24.8 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 d2=120 //mm
8 r2=60 //mm
9 pmax =0.1 //N/mmˆ2

10 P=25000 //W
11 N=1575 //rpm
12 u=0.3

13 T=P*60/(2* %pi*N)*1000 //N−mm
14 C=pmax*r2 //N/mm
15 //W=2∗%pi∗C( r1−r2 ) =37.7( r1 −60) //N
16 //R=( r1+r2 ) /2=0.5∗ r1 +30
17 n=n1+n2 -1

18 //T=n∗u∗R∗W=22.62∗ r1 ˆ2−81432
19 r1=sqrt((T+81432) /22.62)

20 printf(” ou t r d i a i s , %f mm\n”,r1)
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Scilab code Exa 23.23 Scilab code Exa 23.23 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=250 //mm
6 r=125 //mm
7 q=%pi/4

8 P=700 //N
9 u=0.35

10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f
f r i c t i o n

11 //Ft=ub∗Rn
12 // t ak i n g moment abt O
13 // 700∗(250+200)+Ft∗50=Rn∗200=Ft/ub∗200=520∗Ft
14 Ft =700*(250+200) /470 //N
15 Tb=Ft*r

16 printf(” to rque app l i e d i s , %f N−mm\n”,Tb)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 tL =140000 //N
6 ns=4

7 n=10

8 L=500 //mm
9 dx=80 //mm

10 E=200000 //N/mmˆ2
11 f=600 //N/mmˆ2
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12 W=tL/8 //N
13 // l e t t be t h i c k n e s s and b be th width
14 // f=6WL/( nbt ˆ2)
15 // nbt ˆ 2=8 7 . 5 ∗ 1 0 0 0 . . . eq1
16 //dx=6WLˆ3/( nEbt ˆ3)
17 // nbt ˆ 3 = 0 . 8 2 ∗ 1 0 ˆ 6 . . . . eq2
18 // from eq1 and eq2 ,we ge t
19 t=10 //mm
20 b1 =87.5*1000/(n*t^2)

21 printf(” width u s i n g bending s t r e s s i s , %f mm\n”,b1)
22 b2 =0.82*10^6/(n*t^3)

23 printf(” width u s i n g d e f l e c t i o n i s , %f mm\n”,b2)’
24 printf(” t ak i n g l a r g e r va l u e 8 7 . 5 mm in t o account . . . ”

)

Scilab code Exa 24.9 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 n=4

8 d1=240 //mm
9 r1=120 //mm

10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
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19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 23.24 Scilab code Exa 23.24 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 r=0.16 //m
6 u=0.3

7 P=600 //N
8 // t ak i n g moment abt po i n t A
9 //Rn=Ft/u

10 //Rn∗350+Ft ∗(200−160) =600∗(400+350)
11 Ft =600*750/1207 //N
12 Tb=Ft*r//N−m
13 printf(” to rque a c t i n g i s , %f N−m\n”,Tb)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
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4 // g i v en
5 n=12

6 nf=2

7 L1=525 //mm
8 l=85 //mm
9 W=2700 //N

10 ff=280 //N/mmˆ2
11 E=210*1000 //N/mmˆ2
12 // l e t t be t h i c k n e s s and b be th width
13 // nt /b=3
14 //b=4t
15 n=12

16 L=(2*L1-l)/2 //mm
17 ng=n-nf

18 // f f =18WL/( bt ˆ2(2 ng+3n f ) )
19 // f f =225476/ t ˆ3
20 t=(225476/ ff)^(1/3) //mm
21 printf(” t h i c k n e s s and width i s , %f mm\n , %f mm\n”,t,4*

t)

22 b=4*t// t ak i n g t =9.3 not 10
23 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

24 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//

Scilab code Exa 24.10 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2
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7 n=4

8 d1=240 //mm
9 r1=120 //mm

10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 25.4

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =360*1000 //N−mm
6 d=300 //mm
7 r=0.15 //m
8 u=0.3

9 // r e f f i g 2 5 . 8 and 25 . 9
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10 Ft=Tb /0.15/1000 //N
11 Rn=Ft/u

12 //P∗(600+200)+Ft∗50=Rn∗200
13 P=(Rn*200-Ft*50) /800

14 printf(” f o r c e r eq i n f i g 2 5 . 8 i s , %f N\n”,P)
15 //P1∗800=Rn∗200+Ft ∗50
16 P1=(Rn *200+Ft*50) /800

17 printf(” f o r c e r eq i n f i g 2 5 . 9 i s , %f N\n”,P1)
18 //P∗(600+200)+Ft∗x−Rn∗200=0
19 // i f P=0
20 x=Rn*200/Ft //mm
21 printf(” l o c a t i o n o f fu l c rum i s , %f mm\n”,x)

Scilab code Exa 23.26

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=3000 //N
6 n=7

7 b=65 //mm
8 nf=2

9 L1=550 //mm
10 l=80 //mm
11 f=350 //N/mmˆ2
12 fb=80 //N/mmˆ2
13 E=210000 //N/mmˆ2
14 // l e t t be t h i c k n e s s
15 L=(2*L1-l)/2 //mm
16 ng=n-nf

17 // f =18WL/( bt ˆ2(2 ng+3n f ) ) =26480/ t ˆ2
18 // t=s q r t ( 26480/350 ) //mm
19 printf(” t h i c k n e s s i s , %f mm\n”,sqrt (26480/350))
20 printf(” t h i c k n e s s i s , say 9mm\n”)
21 t=9 //mm
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22 dx=12*W*L^3/(E*b*t^3*(2* ng+3*nf))

23 printf(” d e f l e c t i o n i s , %f mm\n”,dx)//
24 l1=b// l e n g t h o f p in
25 pb=8 //N/mmˆ2
26 // l e t d be d i a o f p in
27 d=W/(l1*pb)//mm
28 // r e f f i g 2 3 . 3 3
29 l2=l1+4 //mm
30 M=W*l2/4 //N−mm
31 //Z=(%pi /32) ∗d1 ˆ3=0.0982∗ d1 ˆ3
32 d1=(M/(fb *0.0982))^(1/3)

33 printf(” i n n e r d i a o f p in i s , %f mm\n”,d1)
34 ls =1020/(7 -1)+l//mm
35 printf(” l n e g t h o f s m a l l e s t l e a f i s , %f mm\n”,ls)
36 l2nd =1020/(7 -1) *2+l//mm
37 printf(” l e n g t h o f 2nd l e a f i s , %f mm\n”,l2nd)
38 l3rd =1020/(7 -1) *3+l//mm
39 printf(” l e n g t h o f t h i r d l e a f i s , %f mm\n”,l3rd)
40 l4th =1020/(7 -1) *4+l//mm
41 printf(” l e n g t h o f 4 th l e a f i s , %f mm\n”,l4th)
42 l5th =1020/(7 -1) *5+l//mm
43 printf(” l e n g t h o f 5 th l e a f i s , %f mm\n”,l5th)
44 l6th =1020/(7 -1) *6+l//mm
45 printf(” l e n g t h o f 6 ht l e a f i s , %f mm\n”,l6th)
46 mL=2*L1+%pi*(d+t)*2
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Chapter 67

Ch24

Scilab code Exa 25.5 Scilab code Exa 25.5 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=80 //mm
6 R=40 //mm
7 a=(%pi /180) *15 // deg
8 u=0.3

9 W=200 //N
10 N=900 //rpm
11 w=94.26 // rad / s
12 m=14 // kg
13 k=0.16 //
14 //T=u∗W∗R∗ c o s e c ( a ) =9273//N−mm
15 T=9273 //N−mm
16 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
17 I=m*k^2 //kg−mˆ2
18 alpha=T/(1000*I)// angu l a r acc // rad / s ˆ2
19 //w=0+alpha ∗ t
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20 t=w/alpha // / s e c
21 q=(w+0)/2*t// rad
22 E=T*q// ene rgy l o s t i n s l i p p i n g
23 printf(” ene rgy l o s t i s , %f N−mm\n”,E)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 de=650 //mm
6 re =0.325 //m
7 d=1 //m
8 r=0.500 //mm
9 n=4

10 q=(%pi /180) *22.5

11 m=2000 // kg
12 v=2.5 //m/ s
13 h=2.75 //m
14 u=0.2

15 g=9.81 //m/ s ˆ2
16 pb=0.3 //N/mmˆ2
17 acc=v^2/(2*h)//m/ s ˆ2
18 fc=m*acc //N
19 W=(2000*9.81)+fc //N
20 T=W*re //N−m
21 Ftt=T/r//N
22 Ft=Ftt/4 //N
23 Rn=Ft/0.2 //N
24 //Ab=w∗ (2∗ r ∗ s i n ( q ) ) =382.7∗w//mmˆ2
25 //pb=W/Ab
26 w=Rn /(0.3*382.7) //mm
27 printf(” width o f s i d e i s ,%f mm\n”,w)
28 TE =(0.5*m*v^2)+(m*g*h)

29 printf(” heat g en e r a t ed i s , %f N−m\n”,TE)
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Scilab code Exa 24.1 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=4000 //N
6 r2=50 //mm
7 r1=100 //mm
8 // l e t pmax be max p r e s s u r e
9 //C2=pmax∗ r2=50pmax

10 //W=2∗%pi∗C( r1−r2 ) =16710∗pmax
11 pmax=W/15170 //N/mmˆ2
12 printf(”max p r e s s u r e i s , %f N/mmˆ2\n”,pmax)
13 // l e t pmin be min p r e s s u r e
14 //C1=r1 ∗pmin=100∗pmin
15 //W=2∗%pi∗C( r1−r2 ) =31420∗pmin
16 pmin=W/31420 //N/mmˆ2
17 printf(”min p r e s s u r e i s , %f N/mmˆ2\n”,pmin)
18 pav=W/(%pi*(r1^2-r2^2))//N/mmˆ2)
19 printf(” avrage p r e s s u r e i s , %f N/mmˆ2\n”,pav)

Scilab code Exa 24.1 Machine design

Scilab code Exa 26.51 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45*1000 //W
6 N=1000 //rpm
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7 a=(%pi /180) *12.5

8 D=500 //mm
9 R=250 //mm

10 u=0.2

11 pn=0.1 //N/mmˆ2
12 T=P*60/(2* %pi*N)*1000 //N−mm
13 // l e t b be f a c e width
14 //T=2∗%pi∗u∗Rˆ2∗b
15 b=T/(2* %pi*pn*u*R^2) //mm
16 printf(” f a c e width i s , %f mm\n”,b)
17 Wn=pn*2* %pi*R*b//N
18 We=Wn*(sin(a)+0.25*u*cos(a))

19 printf(” a x i a l f o r c e a pp l i e d i s , %f N\n”,We)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=80 //mm
6 W=2800 //N
7 d=0.05 //m
8 c=2*0.05 //mm
9 Z=0.021

10 Qd=80 //J/ s
11 p=W/(l*d*1000) //N/mmˆ2
12 //u=(33/10ˆ8) ∗ (Z∗N/p ) ∗ ( d∗1000/ c ) +0.002
13 //u=(495∗N/10ˆ8) +0.002
14 //Qg=u∗W∗V
15 V=%pi*d*N/60 //m/ s
16 //Qg=((495∗N/10ˆ8) +0.002) ∗2800∗ [ %pi∗d∗N/60 ]
17 //Nˆ2 +404 N−2.2∗10ˆ6=0
18 // s o l v i n g quad r a t i c e qua t i on
19 N=1295 //rpm
20 printf(”rpm i s , %f rpm\n ”,N)
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Scilab code Exa 25.6 Scilab code Exa 25.6 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=750 //rpm
7 a=(%pi /180) *12.5

8 pn=0.1 //N/mm62
9 Kl=1.75

10 t=42 //N/mmˆ2
11 //D=6∗b
12 T=60*P/(2* %pi*N)*Kl *1000 //N−mm
13 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
14 printf(” d i a o f s h a f t i s , %f mm\n” ,(T*16/( %pi*t))

^(1/3))

15 printf(” d i a o f s h a f t i s say , 5 0 mm\n”)
16 d=50 //mm
17 //T=2∗%pi∗u∗pn∗Rˆ2∗b
18 //b=R/3
19 //T=0.042∗Rˆ3
20 R=(T/0.042) ^(1/3) //mm
21 printf(”mean d i a o f s h a f t i s , %f mm\n” ,2*R)
22 D=2*R

23 b=D/6

24 printf(” f a c e width i s , %f mm\n”,b)
25 // r e f f i g 2 4 . 9
26 r1=R+ (b/2)*sin(a)//mm
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27 printf(” r a d i u s o f ou t r c l u t c h i s , %f mm\n”,r1)
28 r2=R-(b/2)*sin(a)//mm
29 printf(” r a d i u s o f i n n e r c l u t c h i s , %f mm\n”,r2)

Scilab code Exa 24.21 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =1400*1000 //N−mm
6 d=350 //mm
7 r=175 //mm
8 q=(1.75) /2 // rad
9 u=0.4

10 pb=0.3 //N/mmˆ2
11 // r e f f i g 2 5 . 1 1
12 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
13 // l e t S be s p r i n g f o r c e
14 // t ak i n g moment abt fu l c rum O1
15 //Rn1=Ft1 /u
16 //S∗450=Rn1∗200 + Ft1 ∗(175−40)
17 // put Rn1=Ft1 /ub . . .
18 //S∗450=579.4∗ Ft1
19 // Ft1=S ∗450/579 . 4
20 // t ak i n g moment abt O2
21 //S∗450+Ft2 (175−40)=Rn2∗200
22 //Rn2=Ft2 /ub
23 //S∗450+Ft2 (175−40) =444.4 Ft2
24 // Ft2=S ∗450/309 . 4
25 //Tb=(Ft1+Ft2 ) ∗ r =390.25∗S
26 S=Tb /390.25 //N
27 printf(” s p r i n g f o r c e i s , %f N\n”,S)
28 // l e t b be width o f b rake s sho e s
29 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
30 Ft1=S*450/579.4

31 Rn1=Ft1/ub

32 Ft2=S*450/309.4
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33 Rn2=Ft2/ub

34 //pb=Rn2/Ab
35 b=Rn2/(pb*2*r*sin(q))

36 printf(” width o f brake i s , %f mm\n”,b)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=110*1000 //W
6 N=1250 //rpm
7 d1=300 //mm
8 r1=150 //mm
9 u=0.4

10 n=2

11 p=0.14 //N/mmˆ2
12 // l e t d2 b e i n n e r d i a
13 // r2 be i n n e r r a d i u s
14 T=P*60/(2* %pi*N)*1000 //N−mm
15 //W=p ∗ ( %pi ) ∗ ( r1 ˆ2− r2 ˆ2) =0.534∗(150ˆ2− r2 ˆ2)
16 //R=(2/3) ∗ [ ( r1 ˆ3− r2 ˆ3) /( r1 ˆ2− r2 ˆ2) ]
17 //T=n∗u∗W∗R
18 //T=0.285∗ [150ˆ3− r2 ˆ 3 ]
19 r2 =(150^3 -2.95*10^6) ^(1/3) //mm
20 d2=2*r2 //mm
21 printf(” i n n e r d i a i s , %f mm\n”,d2)
22 W=0.534*[ r1^2-r2^2] //N
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)
24 R=(r1+r2)/2 //mm
25 Tmax=n*u*W*R//N−mm
26 printf(”max to rque i s , %f N−mm\n”,Tmax)
27 pmax=W/(2* %pi*r2*(r1-r2))//N/mmˆ2
28 printf(”max p r e s s u r e a c i t n g i s , %f N/mmˆ2\n”,pmax)
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Scilab code Exa 24.3 Scilab code Exa 24.3 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)
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Scilab code Exa 25.71 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=2

6 P=25000 //W
7 N=3000 //rpm
8 u=0.255

9 //d1/d2 =1.25
10 pmax =0.1 //N/mmˆ2
11 T=P*60/(2* %pi*N)*1000 //N−mm
12 //C=pmax∗ r2
13 //W=2∗%pi∗pmax∗ r2 ∗ ( r1−r2 ) =0.157∗ r2 // r1 / r2 =1.25
14 //R=( r1+r2 ) /2=1.125∗ r2
15 // /T=n∗u∗W∗R=0.09∗ r2 ˆ3//N−mm
16 r2=(T/0.09) ^(1/3) //mm
17 r1 =1.25* r2

18 d1=2*r1 //mm
19 d2=2*r2 //mm
20 W=2*%pi *0.1*r2*(r1-r2)//N
21 printf(” ou t r d i a i s , %f mm\n”,d1)
22 printf(” nner d i a i s , %f mm\n”,d2)
23 printf(” a x i a l t h r u s t i s , %f N\n”,W)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =3*10^6 //N−mm
6 d=1 //m
7 r=500 //mm
8 u=0.3

9 q=0.61 // rad
10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
11 // r e f f i g 2 5 . 1 2
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12 // l e t S be s p r i n g f o r c e
13 // t ak i n g moment abt fu l c rum O1
14 //S∗1250=Rn1∗600 + Ft1 ∗(500−250)
15 // put Rn1=Ft1 /ub . . .
16 //S∗1250=2125∗Ft1
17 // Ft1=S ∗1250/2125
18 // t ak i n g moment abt O2
19 //S∗1250+Ft2 (500−250)=Rn2∗600
20 //Rn2=Ft2 /ub
21 //S∗1250+Ft2 (500−250)=1625Ft2
22 // Ft2=S ∗1250/1625
23 //Tb=(Ft1+Ft2 ) ∗ r =680∗S
24 S=Tb/680

25 printf(” s p r i n g f o r c e i s , %f N\n”,S)
26 // l e t b be width o f b rake s sho e s
27 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
28 Ft1=S*1250/2125

29 Rn1=Ft1/ub

30 Ft2=S*1250/1625

31 Rn2=Ft2/ub

32 //pb=Rn2/Ab
33 b=Rn2/(pb*2*r*sin(q))

34 printf(” width o f brake i s , %f mm\n”,b)
35 // d imens ion o f c o i l
36 // l e t D be mean d i a and d be s p r i n g w i r e d i a
37 C=6

38 t=500 //N/mmˆ2
39 n=8

40 G=80000 //N/mmˆ2
41 K=(4*C-1) /(4*C-4) +(0.615/C)

42 Ws=1.3*S

43 d=((K*8*Ws*C)/(t*%pi))^(0.5) //mm
44 D=6*d//mm
45 printf(”meand and s p r i n g w i r e d i a i s , %f mm\n , %f mm\n

”,D,d)
46 dx=8*Ws*C^3*n/(G*d)//mm
47 nb=n+2

48 fL=nb*d + dx +0.15* dx
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49 printf(” f r e e l e n g t h o f s p r i n g i s , %f mm\n”,fL)
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Chapter 68

Ch25

Scilab code Exa 24.4 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=100*1000 //W
6 N=2400 //rpm
7 T=500*1000 //N−mm
8 pb=0.07 //N/mmˆ2
9 u=0.3

10 ns=8

11 Ss=40 //N/mm
12 // l e t r1 be ou t r and r2 be i n n e r rad
13 // r1 =1.25∗ r2
14 //C=0.07∗ r2
15 //W=2∗%pi ∗0 . 07∗ r2 ( r1−r2 ) =0.11∗ r2 ˆ2//N
16 //R=( r1+r2 ) /2=1.125∗ r2
17 // /T=n∗u∗W∗R=0.074∗ r2 ˆ3//N−mm
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18 r2=(T/0.074) ^(1/3) //mm
19 r1 =1.25* r2 //mm
20 printf(” i n n e r and out r r a d i i i s , %f mm\ ,%f mm\n”,r2 ,

r1)

21 s=Ss*ns //N/mm
22 W=0.11* r2^2 //N
23 printf(” a x i a l f o r c e i s , %f N\n”,W)
24 dx=W/s

25 printf(” i n t i a l compres i on i s , %f mm\n”,dx)

Scilab code Exa 25.8

Machine design

Scilab code Exa 25.11 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=600 //mm
6 r=300 //mm
7 N=200 //rpm
8 u=0.25

9 q=4.713 // rad
10 P=35000 //W
11 t=2.5 //mm
12 ft=50 //N/mmˆ2
13 // l e t P1 be p u l l
14 // l o g (T1/T2)=u∗q
15 //T1/T2 = 3 . 2 5 . . . eq1
16 // l e t Tb be b r e ak i ng to rque
17 // r e f f i g 2 5 . 1 6
18 Tb=P*60/(2* %pi*N)*1000 //N−mm
19 //Tb=(T1−T2) ∗ r =300(T1−T2)
20 //T1−T2=5557//N . . . . . eq2
21 // from eq1 and eq2 , we ge t
22 T1=8027 //N
23 T2=2470 //N
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24 // t ak i n g moment abt O
25 //P1∗750=T∗OD=T2 ∗ 6 2 . 5 ∗ 1 . 4 1 4
26 P1=T2 *62.5*1.414/750 //N
27 printf(” p u l l r eq i s , %f N\n”,P1)
28 // l e t w be width
29 w=T1/(ft*t)

30 printf(” width i s , %f mm\n”,w)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=1200 // kg
6 s=1/5

7 v=20 //m/ s
8 h=50 //m
9 d=600 //mm

10 r=0.300 //m
11 mb=20 // kg
12 c=520 //J/kg/ dec C
13 Ek =(0.5)*m*v^2 //N−m
14 g=9.81 //m/ s ˆ2
15 Ep=m*g*h*s//N−m
16 E=Ep+Ek

17 Ft=E/50 //N
18 Tb=Ft*r//N−m
19 printf(” to rque app l i e d i s , %f N−m\n”,Tb)
20 // l e t dt be ave rage temp r i s e
21 Hg=E

22 dt=Hg/(mb*c)// deg c e l c i u s
23 printf(” ave rage t empera tu r e r i s e i s , %f deg c e l c i u s \n

”,dt)
24 // e t u be c o e f f i c i e n t o f f r i c t i o n
25 Rn=m*g

26 u=Ft/(Rn)//
27 printf(”min c o e f f i c i e n t o f f r i c t i o n i s , %f ”,u)
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Scilab code Exa 25.9 Scilab code Exa 25.9 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=250 //mm
6 r=125 //mm
7 q=%pi/4

8 P=700 //N
9 u=0.35

10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f
f r i c t i o n

11 //Ft=ub∗Rn
12 // t ak i n g moment abt O
13 // 700∗(250+200)+Ft∗50=Rn∗200=Ft/ub∗200=520∗Ft
14 Ft =700*(250+200) /470 //N
15 Tb=Ft*r

16 printf(” to rque app l i e d i s , %f N−mm\n”,Tb)

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=450 //mm
6 r=225 //mm
7 Tb =225*1000 //N−mm
8 OB=100 //mm
9 u=0.25
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10 ft=70 //N/mmˆ2
11 fc=70 //N/mmˆ2
12 t=56 //N/mmˆ2
13 pb=8 //N/mmˆ2
14 // l e t P be op e r a t i n g f o r c e
15 // r e f f i g 2 5 . 1 7
16 q=4.713 // rad
17 // l o g (T1/T2)=u∗q
18 //T1/T2=3.25 . . . eq1
19 // l e t Tb be b r e ak i ng to rque
20 // r e f f i g 2 5 . 1 7
21 // (T1−T2) ∗ r=Tb//N−mm
22 //T1−T2=1000//N . . . . . eq2
23 // r=from eq1 and eq2
24 T1=1444 //N
25 T2=444 //N
26 // t ak i n g moment abt O
27 //P∗500=T2∗100
28 P=T2 *100/500

29 // l e t ds be d i a o f s h a f t
30 // ds =[Tb∗16/( %pi∗ t ) ] ˆ ( 1 / 3 )
31 printf(” d i a f o s h a f t i s , %f mm\n” ,[Tb*16/( %pi*t)

]^(1/3))

32 printf(” d i a o f s h a f t i s , say 30mm\n”)
33 ds=30 //mm
34 printf(” c o r r s p ond i n g to d i a 30mm ,we ge t width (w) i s

equa l to 10 mm, and t h i c k n e s s 8mm\n”)
35 // l e t l be l e n g t h o f key
36 w=10 //mm
37 t1=8 //mm
38 l1=Tb/(w*t*ds/2) //mm
39 printf(” l e n g t h on b a s i s o f s h e a r i n g i s , %f mm\n”,l1)
40 l2=Tb/(t1/2*fc*ds/2) //mm
41 printf(” l e n g t h u s i n g c r u s h i n g s t r e s s i s , %f mm\n”,l2)
42 printf(” t ak i n g l a r g e r o f two l2 , i n to c o n s i d e r a t i o n \

n”)
43 l=l2 //mm
44 // l e t t2 be t h i c k n e s s o f l e v e r

835



45 //B be width ,B=2t2
46 //Z=(1/6) ∗ t2 ∗Bˆ2=0.67∗ t2 ˆ3//mmˆ3
47 M=P*500 //N−mm
48 // f c=M/Z
49 // t2=(M/( f c ∗ 0 . 6 7 ) ) ˆ ( 1/3 )
50 printf(” t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(fc *0.67))

^(1/3))

51 printf(” t h i c n k n e s s i s say 10mm\n”)
52 t2=10 //mm
53 printf(” width o f l e v e r i s , %f mm\n” ,2*t2)
54 // d e s i g n o f p i n s
55 // l e t d3 be d i a and l 3 be l e n g t h o f p i n s at O and B
56 //d3 =1.25∗ d3
57 //T1=d3∗∗ l 3 ∗pb=10∗d3 ˆ2
58 d3=sqrt(T1/10) //mm
59 printf(” l e n g t h and d i a o f p i n s i s , %f mm\n , %f mm\n”

,1.25*d3,d3)

60 ti=T1 *4/(2* %pi*d3^2) //N/mm62
61 printf(” induced s t r e s s i s , %f N/mmˆ2\n”,ti)
62 printf(” s i n c e induced s t r e s s i s w i th i n p e r m i s s i b l e

l i m i t , hence d e s i g n i s s a f e \n”)

Scilab code Exa 24.6

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 T=250*1000 //N−mm
6 N=2000 //rpm
7 d1=250 //mm
8 r1=125 //mm
9 v=15.3 //m/ s

10 Te=100 //N−m
11 m=1500 // kg
12 Dw=0.7 //m
13 Rw=0.35 //m
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14 I=1 //kg−mˆ2
15 Ta=175 //N−m
16 gr=5 // gea r r a t i o
17 u=0.3

18 pb=0.13 //N/mmˆ2
19 n=2

20 //R=( r1+r2 ) /2=62.5+0.5 r2
21 //W=p∗%pi ∗ [ r1 ˆ2− r2 ˆ 2 ] / /N
22 // /T=n∗u∗W∗R
23 //T=0 .245∗ [ 9 76 . 56∗1000+7812 . 5∗ r2 −62.5∗ r2 ˆ2−0.5∗ r2 ˆ 3 ]
24 // u s i n g h i t and t r i a l
25 r2=70 //mm
26 we=2*%pi*N/60 // rad / s
27 ww=v/Rw // rad / s
28 wo=ww*5 // rad / s
29 ae=(Te-T)/I// rad / s ˆ2
30 Fa=Ta/Rw //N
31 a=Fa/m//m/ s ˆ2
32 ao=a*gr/Rw // rad / s ˆ2
33 dt=(wo-we)/(ao -ae)// s
34 qe=we*dt +0.5*ae*dt^2 // rad
35 qo=wo*dt+0.5* ao*dt^2 // rad
36 q=qo -qe // rad
37 x=q/(2* %pi)//numbr o f r e v o l t u i o n
38 printf(”numbr o f r e v o l u t i o n are , %f r e v o l u t i o n \n”,x)
39 Q=T*q// heat
40 printf(” heat g en e r a t ed i s , %f J\n”,Q)

Scilab code Exa 25.3 Scilab code Exa 25.3 Machine design Machine de-
sign
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Scilab code Exa 24.71 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 2 1 and 25 . 2 2
6 q=3.93 // rad
7 d=350 //mm
8 r=175 //mm
9 Tb =350*1000 //N−mm

10 u=0.3

11 // l e t P1 be pu l l , c l o a c kw i s e r o r a t i o n
12 // l o g (T1/T2)=u∗q
13 //T1/T2=3.256 . . . eq1
14 //Tb=(T1−T2) ∗ r =175(T1−T2)
15 //T1−T2=2000//N . . . . . eq2
16 // from eq1 and eq2 , we ge t
17 T1 =2886.5 //N
18 T2 =886.5 //N
19 // t ak i n g moment abt O
20 P1=(T2*150-T1*35) /500

21 printf(” p u l l r eq c l o c kw i s e i s , %f N\n”,P1)
22 //P2 , a n t i c l o c k w i s e
23 P2=(T1*150-T2*35) /500 //N
24 printf(” p u l l r eq i n a n t i c l o c k w i s e i s , %f N\n”,P2)
25 // r e f f i g 2 5 . 2 3
26 // f i n d OA
27 OB=35

28 // s e l f l o c k i n g c o n s i d e r e d
29 OA=T1*OB/T2 //mm
30 printf(” va lu e o f OA i s , %f mm\n”,OA)

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 r=0.16 //m
6 u=0.3
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7 P=600 //N
8 // t ak i n g moment abt po i n t A
9 //Rn=Ft/u

10 //Rn∗350+Ft ∗(200−160) =600∗(400+350)
11 Ft =600*750/1207 //N
12 Tb=Ft*r//N−m
13 printf(” to rque a c t i n g i s , %f N−m\n”,Tb)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=4

6 //n1+n2=5
7 pb =0.127 //N/mmˆ2
8 N=500 //rpm
9 r1=125 //mm

10 r2=75 //mm
11 u=0.3

12 C=pb*r2 //N/mm
13 W=2*%pi*C*(r1 -r2)//N
14 R=(r1+r2)/2/1000 //m
15 T=n*u*W*R//N−m
16 P=T*2*%pi*N/60

17 printf(”power t r a n s i s , %f W\n”,P)

Scilab code Exa 25.11 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
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4 // g i v en
5 d=600 //mm
6 r=0.300 //mm
7 q=4.2 // rad
8 t=5 //mm
9 w=100 //mm

10 u=0.3

11 ft=50 //N/mmˆ2
12 // l e t P be l e a s t f o r c e r eq
13 // l o g (T1/T2)=u∗q
14 //T1/T2=3.53 . . . eq1
15 T1=ft*t*w

16 T2=T1 /3.53

17 P=(T2*150-T1*75) /(600) //N
18 printf(” f o r c e r eq i s ,%f N\n ”,P)
19 Tb=(T1-T2)*r//N−m
20 printf(” to rque app l i e d i s , %f N−m\n”,Tb)

Scilab code Exa 25.11 Machine design

Scilab code Exa 25.41 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 d2=120 //mm
8 r2=60 //mm
9 pmax =0.1 //N/mmˆ2

10 P=25000 //W
11 N=1575 //rpm
12 u=0.3

13 T=P*60/(2* %pi*N)*1000 //N−mm
14 C=pmax*r2 //N/mm
15 //W=2∗%pi∗C( r1−r2 ) =37.7( r1 −60) //N
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16 //R=( r1+r2 ) /2=0.5∗ r1 +30
17 n=n1+n2 -1

18 //T=n∗u∗R∗W=22.62∗ r1 ˆ2−81432
19 r1=sqrt((T+81432) /22.62)

20 printf(” ou t r d i a i s , %f mm\n”,r1)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =360*1000 //N−mm
6 d=300 //mm
7 r=0.15 //m
8 u=0.3

9 // r e f f i g 2 5 . 8 and 25 . 9
10 Ft=Tb /0.15/1000 //N
11 Rn=Ft/u

12 //P∗(600+200)+Ft∗50=Rn∗200
13 P=(Rn*200-Ft*50) /800

14 printf(” f o r c e r eq i n f i g 2 5 . 8 i s , %f N\n”,P)
15 //P1∗800=Rn∗200+Ft ∗50
16 P1=(Rn *200+Ft*50) /800

17 printf(” f o r c e r eq i n f i g 2 5 . 9 i s , %f N\n”,P1)
18 //P∗(600+200)+Ft∗x−Rn∗200=0
19 // i f P=0
20 x=Rn*200/Ft //mm
21 printf(” l o c a t i o n o f fu l c rum i s , %f mm\n”,x)

Scilab code Exa 24.9 Scilab code Exa 24.9 Machine design Machine de-
sign
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Scilab code Exa 25.121 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 de=650 //mm
6 re =0.325 //m
7 d=1 //m
8 r=0.500 //mm
9 n=4

10 q=(%pi /180) *22.5

11 m=2000 // kg
12 v=2.5 //m/ s
13 h=2.75 //m
14 u=0.2

15 g=9.81 //m/ s ˆ2
16 pb=0.3 //N/mmˆ2
17 acc=v^2/(2*h)//m/ s ˆ2
18 fc=m*acc //N
19 W=(2000*9.81)+fc //N
20 T=W*re //N−m
21 Ftt=T/r//N
22 Ft=Ftt/4 //N
23 Rn=Ft/0.2 //N
24 //Ab=w∗ (2∗ r ∗ s i n ( q ) ) =382.7∗w//mmˆ2
25 //pb=W/Ab
26 w=Rn /(0.3*382.7) //mm
27 printf(” width o f s i d e i s ,%f mm\n”,w)
28 TE =(0.5*m*v^2)+(m*g*h)

29 printf(” heat g en e r a t ed i s , %f N−m\n”,TE)

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 n=4
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8 d1=240 //mm
9 r1=120 //mm

10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=220 //N
6 u=0.4

7 q=%pi

8 d=150 //mm
9 r=0.075 //m

10 // l e t T1 be max f o r c e
11 //T2 be min f o r c e
12 Tb=450 //N−m
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13 //Tb=(T1−T2) ∗ r
14 T1=(T2 +6000) //N
15 // t ak i n g mont abt O
16 // 220∗200+T1∗50=T2∗100
17 T2 =[(220*200) +(300000) ]/50 //N
18 T1 =6000+ T2 //N
19 printf(”max and min f o r c e i s , %f N\n , %f N\n”,T1 ,T2)
20 // r e f f i g 2 5 . 2 5 , 2 6 , 2 7
21 // l o g (T11/T22 )=u∗q
22 //T11/T22=3.52 . . . eq1
23 // t ak i n g moment ABT O
24 // 220∗200+T22∗50=T11 ∗ 1 0 0 . . . . eq2
25 // from eq1 and eq 2 ,we eg t
26 T11 =146 //N
27 T22 =514 //N
28 Tb=(T11 -T22)*r//N−m
29 printf(”max to rque a c t i n g i s %f N−m\n”,Tb)

Scilab code Exa 26.5 Scilab code Exa 26.5 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=80 //mm
6 W=2800 //N
7 d=0.05 //m
8 c=2*0.05 //mm
9 Z=0.021

10 Qd=80 //J/ s
11 p=W/(l*d*1000) //N/mmˆ2
12 //u=(33/10ˆ8) ∗ (Z∗N/p ) ∗ ( d∗1000/ c ) +0.002
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13 //u=(495∗N/10ˆ8) +0.002
14 //Qg=u∗W∗V
15 V=%pi*d*N/60 //m/ s
16 //Qg=((495∗N/10ˆ8) +0.002) ∗2800∗ [ %pi∗d∗N/60 ]
17 //Nˆ2 +404 N−2.2∗10ˆ6=0
18 // s o l v i n g quad r a t i c e qua t i on
19 N=1295 //rpm
20 printf(”rpm i s , %f rpm\n ”,N)

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12

6 q=(%pi /180) *7.5 // rad
7 t=0.075 //m
8 d=0.85 //m
9 P=225*1000 //W

10 N=240 //rpm
11 u=0.4

12 // r e f f i g 2 5 . 3 5
13 // (T1+T1b ) ∗ s i n ( q )=Rn . . . . eq1
14 // (T1−T1b ) ∗ co s ( q )=uRn . . . . eq2
15 // (T1/T1b )=(1+utan ( q ) ) /(1−utan ( q ) ) // c on s t an t
16 // s i m i l a r l y f o r o th e r b l o c k s
17 //T1b/T2b=T2b/T3b . . e t c remain c on s t an t
18 //T1/T2={(1+utan ( q ) ) /(1−utan ( q ) ) } ˆ 1 2 = 3 . 5 5 / / . . . . eq1
19 // l e t P1 be l e a s t f o r c e r eq at C
20 D=d+2*t//m
21 // (T1−T2)=P∗60/( %pi∗D∗N) =17900//N . . . . eq2
22 // from eq1 and eq2
23 T1 =24920 //N
24 T2=7020 //N
25 P1=(T2*150-T1*30) /500 //N
26 printf(” l e a s t f o r c e r eq i s , %f N\n”,P1)
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Scilab code Exa 24.10 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n1=3

6 n2=2

7 n=4

8 d1=240 //mm
9 r1=120 //mm

10 d2=120 //mm
11 r2=60 //mm
12 u=0.3

13 P=25000 //W
14 N=1575 //rpm
15 T=P*60/(2* %pi*N)*1000 //N−mm
16 R=(2/3) *[(r1^3-r2^3)/(r1^2-r2^2)]//mm
17 //T=u∗n∗W∗R=112∗W
18 W=T/112 //N
19 printf(” l oad a c t i n g i s , %f N\n”,W)
20 ns=6 //numbr o f s p r i n g s
21 csos=8 // c on t a c t s u r f a c e o f s p r i n g
22 we=1.25 // wear on each s p r i n g
23 Twe=we*csos /1000 // t o t a l wear
24 Ss =13000 //N/m// s t i f f n e s s o f s p r i n g
25 Rsf=Twe*Ss*ns // r e du c t i o n
26 W1=W-Rsf

27 R1=(r1+r2)/2000

28 T=n*u*W1*R1 //N−m
29 P=T*2*%pi*N/60 //W
30 printf(”power t r a n s i s , %f W\n”,P)
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Scilab code Exa 25.6 Scilab code Exa 25.6 Machine design Machine de-
sign

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 3 7 , 2 5 , 3 8 , 3 9
6 b=35 //mm
7 u=0.4

8 r=150 //mm
9 l=200 //mm

10 q1=(%pi /180) *25 // rad
11 q2=(%pi /180) *125 // rad
12 p1=0.4 //N/mmˆ2
13 Tbi=u*p1*b*r^2*( cos(q1)-cos(q2))// b rak ing to rque
14 Tb=2*Tbi // t o t a l b rak ing to rque
15 O1B =100

16 OO1=O1B/cos(q1)//mm
17 printf(”OO1 i s , %f mm\n”,OO1)
18 Mn=0.5*p1*b*r*OO1*[(q2 -q1)+0.5*( sin(2*q1)-sin(2*q2))

]

19 printf(”moment due to normal f o r c e i s , %f N−mm\n”,Mn)
20 Mf=u*p1*b*r*[r*(cos(q1)-cos(q2))+((OO1/4)*(cos(2*q2)

-cos(2*q1)))]

21 printf(”moment due to f r i c t i o n f o r c e i s , %f N−mm\n”,
Mf)

22 F1=(Mn-Mf)/l//N
23 printf(”F1 i s , %f N\n”,F1)
24 F2=(Mn+Mf)/l//N
25 printf(”F2 i s ,%f N\n”,F2)
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =1400*1000 //N−mm
6 d=350 //mm
7 r=175 //mm
8 q=(1.75) /2 // rad
9 u=0.4

10 pb=0.3 //N/mmˆ2
11 // r e f f i g 2 5 . 1 1
12 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
13 // l e t S be s p r i n g f o r c e
14 // t ak i n g moment abt fu l c rum O1
15 //Rn1=Ft1 /u
16 //S∗450=Rn1∗200 + Ft1 ∗(175−40)
17 // put Rn1=Ft1 /ub . . .
18 //S∗450=579.4∗ Ft1
19 // Ft1=S ∗450/579 . 4
20 // t ak i n g moment abt O2
21 //S∗450+Ft2 (175−40)=Rn2∗200
22 //Rn2=Ft2 /ub
23 //S∗450+Ft2 (175−40) =444.4 Ft2
24 // Ft2=S ∗450/309 . 4
25 //Tb=(Ft1+Ft2 ) ∗ r =390.25∗S
26 S=Tb /390.25 //N
27 printf(” s p r i n g f o r c e i s , %f N\n”,S)
28 // l e t b be width o f b rake s sho e s
29 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
30 Ft1=S*450/579.4

31 Rn1=Ft1/ub

32 Ft2=S*450/309.4

33 Rn2=Ft2/ub

34 //pb=Rn2/Ab
35 b=Rn2/(pb*2*r*sin(q))

36 printf(” width o f brake i s , %f mm\n”,b)
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Scilab code Exa 24.11 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=80 //mm
6 R=40 //mm
7 a=(%pi /180) *15 // deg
8 u=0.3

9 W=200 //N
10 N=900 //rpm
11 w=94.26 // rad / s
12 m=14 // kg
13 k=0.16 //
14 //T=u∗W∗R∗ c o s e c ( a ) =9273//N−mm
15 T=9273 //N−mm
16 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
17 I=m*k^2 //kg−mˆ2
18 alpha=T/(1000*I)// angu l a r acc // rad / s ˆ2
19 //w=0+alpha ∗ t
20 t=w/alpha // / s e c
21 q=(w+0)/2*t// rad
22 E=T*q// ene rgy l o s t i n s l i p p i n g
23 printf(” ene rgy l o s t i s , %f N−mm\n”,E)
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Chapter 69

Ch26

Scilab code Exa 26.1 Scilab code Exa 26.1 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =3*10^6 //N−mm
6 d=1 //m
7 r=500 //mm
8 u=0.3

9 q=0.61 // rad
10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
11 // r e f f i g 2 5 . 1 2
12 // l e t S be s p r i n g f o r c e
13 // t ak i n g moment abt fu l c rum O1
14 //S∗1250=Rn1∗600 + Ft1 ∗(500−250)
15 // put Rn1=Ft1 /ub . . .
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16 //S∗1250=2125∗Ft1
17 // Ft1=S ∗1250/2125
18 // t ak i n g moment abt O2
19 //S∗1250+Ft2 (500−250)=Rn2∗600
20 //Rn2=Ft2 /ub
21 //S∗1250+Ft2 (500−250)=1625Ft2
22 // Ft2=S ∗1250/1625
23 //Tb=(Ft1+Ft2 ) ∗ r =680∗S
24 S=Tb/680

25 printf(” s p r i n g f o r c e i s , %f N\n”,S)
26 // l e t b be width o f b rake s sho e s
27 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
28 Ft1=S*1250/2125

29 Rn1=Ft1/ub

30 Ft2=S*1250/1625

31 Rn2=Ft2/ub

32 //pb=Rn2/Ab
33 b=Rn2/(pb*2*r*sin(q))

34 printf(” width o f brake i s , %f mm\n”,b)
35 // d imens ion o f c o i l
36 // l e t D be mean d i a and d be s p r i n g w i r e d i a
37 C=6

38 t=500 //N/mmˆ2
39 n=8

40 G=80000 //N/mmˆ2
41 K=(4*C-1) /(4*C-4) +(0.615/C)

42 Ws=1.3*S

43 d=((K*8*Ws*C)/(t*%pi))^(0.5) //mm
44 D=6*d//mm
45 printf(”meand and s p r i n g w i r e d i a i s , %f mm\n , %f mm\n

”,D,d)
46 dx=8*Ws*C^3*n/(G*d)//mm
47 nb=n+2

48 fL=nb*d + dx +0.15* dx

49 printf(” f r e e l e n g t h o f s p r i n g i s , %f mm\n”,fL)

Scilab code Exa 24.121 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 W=20000 //N
6 N=900 //rpm
7 to=55 // deg c e l c i u s
8 Z=0.017 // kg/m/ s
9 ta=15.5 // deg c e l c i u s p =1.5//N/mmˆ2

10 t=10 // deg c e l c i u s
11 C=1232 //W/mˆ2/ deg c e l c i u s
12 // from t a b l e 2 6 . 3
13 d=0.100 //m// assume
14 p=1.5 //N/mmˆ2
15 l=1.6*d*1000 //mm
16 printf(” l e n g t h o f j o u r n a l i s , %f mm\n”,l)
17 pb=W/(l*d*1000) // b e a r i g p r e a s s u r e
18 printf(” b e a r i n g p r e s s u r e a c t i n i s , %f N/mmˆ2\n”,pb)
19 printf(” s i n c e g i v en b e a r i n g p r e s s u r e i s 1 . 5 , hence

d imens ion o f l and d i s s a f e \n”)
20 // x1=Z∗N/pb
21 // from t a b l e 2 6 . 3 , o p e r q a t i n g va lu e o f =ZN/pb=28
22 x1=28

23 // the minimum va lu e o f b e a r i g n modulus at which the
o i l f i lm w i l l break i s g i v en by

24 K1=x1/3

25 cr =0.0013 // c l e a r a n c e r a t i o
26 // s i n c e c a l c u l a t e d va lu e o f b e a r i n g c h a r a c t e r i s t i c

numbr i s i s more then 9 . 3 3 , h t e r f o r e
b e a r i g n o p e r a t e s i n hydrodynamic c o n d i t i o n s

27 K2 =12.24

28 k=0.002

29 u=(33/10^8)*K2*(1/cr)+0.002

30 printf(” c o e f f i c i e n t o f r i c t i o n i s , %f \n”,u)
31 Qg=u*W*[%pi*d*N]/60 //W
32 printf(” heat g e n e r a t e i s , %f W\n”,Qg)
33 //Qd=C∗A∗ ( tb−ta )
34 // tb−ta =0.5( to−ta ) =19.75
35 Qd=C*l*d*19.75/1000 //W
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36 printf(” heat d e s s i p a t e d i s , %f W\n”,Qd)
37 Qa=Qg-Qd // a r t i f i c i a l c o o l i n g r eq
38 // l e t m be mass o f l i q r eq
39 //Qt=m∗S∗ t=m∗1900∗10=19000m// assume S=1900 J/kg/C
40 m=Qa /19000 // kg/ s
41 printf(”mass o f c o o l i n g l i q r eq per s e c i s , %f kg/ s ”,

m)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=45*1000 //W
6 N=1000 //rpm
7 a=(%pi /180) *12.5

8 D=500 //mm
9 R=250 //mm

10 u=0.2

11 pn=0.1 //N/mmˆ2
12 T=P*60/(2* %pi*N)*1000 //N−mm
13 // l e t b be f a c e width
14 //T=2∗%pi∗u∗Rˆ2∗b
15 b=T/(2* %pi*pn*u*R^2) //mm
16 printf(” f a c e width i s , %f mm\n”,b)
17 Wn=pn*2* %pi*R*b//N
18 We=Wn*(sin(a)+0.25*u*cos(a))

19 printf(” a x i a l f o r c e a pp l i e d i s , %f N\n”,We)

Scilab code Exa 24.13 Scilab code Exa 24.13 Machine design Machine
design
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=600 //mm
6 r=300 //mm
7 N=200 //rpm
8 u=0.25

9 q=4.713 // rad
10 P=35000 //W
11 t=2.5 //mm
12 ft=50 //N/mmˆ2
13 // l e t P1 be p u l l
14 // l o g (T1/T2)=u∗q
15 //T1/T2 = 3 . 2 5 . . . eq1
16 // l e t Tb be b r e ak i ng to rque
17 // r e f f i g 2 5 . 1 6
18 Tb=P*60/(2* %pi*N)*1000 //N−mm
19 //Tb=(T1−T2) ∗ r =300(T1−T2)
20 //T1−T2=5557//N . . . . . eq2
21 // from eq1 and eq2 , we ge t
22 T1=8027 //N
23 T2=2470 //N
24 // t ak i n g moment abt O
25 //P1∗750=T∗OD=T2 ∗ 6 2 . 5 ∗ 1 . 4 1 4
26 P1=T2 *62.5*1.414/750 //N
27 printf(” p u l l r eq i s , %f N\n”,P1)
28 // l e t w be width
29 w=T1/(ft*t)

30 printf(” width i s , %f mm\n”,w)

Scilab code Exa 26.21 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=30000 //W
6 N=750 //rpm
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7 a=(%pi /180) *12.5

8 pn=0.1 //N/mm62
9 Kl=1.75

10 t=42 //N/mmˆ2
11 //D=6∗b
12 T=60*P/(2* %pi*N)*Kl*1000 //N−mm
13 //d=(T∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
14 printf(” d i a o f s h a f t i s , %f mm\n” ,(T*16/( %pi*t))

^(1/3))

15 printf(” d i a o f s h a f t i s say , 5 0 mm\n”)
16 d=50 //mm
17 //T=2∗%pi∗u∗pn∗Rˆ2∗b
18 //b=R/3
19 //T=0.042∗Rˆ3
20 R=(T/0.042) ^(1/3) //mm
21 printf(”mean d i a o f s h a f t i s , %f mm\n” ,2*R)
22 D=2*R

23 b=D/6

24 printf(” f a c e width i s , %f mm\n”,b)
25 // r e f f i g 2 4 . 9
26 r1=R+ (b/2)*sin(a)//mm
27 printf(” r a d i u s o f ou t r c l u t c h i s , %f mm\n”,r1)
28 r2=R-(b/2)*sin(a)//mm
29 printf(” r a d i u s o f i n n e r c l u t c h i s , %f mm\n”,r2)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=150000 //N
6 d=0.3 //m
7 N=1800 //rpm
8 p=1.6 //N/mmˆ2
9 Z=0.02 // kg/m/ s

10 c=0.25 //mm
11 // l e t l be the l e n g t h o f b e a r i n g i n mm
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12 //A=l ∗d=300∗ l //mmˆ2
13 //pb=W/A
14 l=W/(300*p)//mm
15 printf(” l e n g t h o f b e a r i n g i s , %f mm\n”,l)
16 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

17 printf(” c o e e f i c i e n t o f f r i c t i o n i s , %f \n”,u)
18 V=%pi*d*N/60 //m/ s
19 Qg=u*W*V

20 printf(” heat gen i s , %f W\n”,Qg)

Scilab code Exa 26.3 Scilab code Exa 26.3 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=450 //mm
6 r=225 //mm
7 Tb =225*1000 //N−mm
8 OB=100 //mm
9 u=0.25

10 ft=70 //N/mmˆ2
11 fc=70 //N/mmˆ2
12 t=56 //N/mmˆ2
13 pb=8 //N/mmˆ2
14 // l e t P be op e r a t i n g f o r c e
15 // r e f f i g 2 5 . 1 7
16 q=4.713 // rad
17 // l o g (T1/T2)=u∗q
18 //T1/T2=3.25 . . . eq1
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19 // l e t Tb be b r e ak i ng to rque
20 // r e f f i g 2 5 . 1 7
21 // (T1−T2) ∗ r=Tb//N−mm
22 //T1−T2=1000//N . . . . . eq2
23 // r=from eq1 and eq2
24 T1=1444 //N
25 T2=444 //N
26 // t ak i n g moment abt O
27 //P∗500=T2∗100
28 P=T2 *100/500

29 // l e t ds be d i a o f s h a f t
30 // ds =[Tb∗16/( %pi∗ t ) ] ˆ ( 1 / 3 )
31 printf(” d i a f o s h a f t i s , %f mm\n” ,[Tb*16/( %pi*t)

]^(1/3))

32 printf(” d i a o f s h a f t i s , say 30mm\n”)
33 ds=30 //mm
34 printf(” c o r r s p ond i n g to d i a 30mm ,we ge t width (w) i s

equa l to 10 mm, and t h i c k n e s s 8mm\n”)
35 // l e t l be l e n g t h o f key
36 w=10 //mm
37 t1=8 //mm
38 l1=Tb/(w*t*ds/2) //mm
39 printf(” l e n g t h on b a s i s o f s h e a r i n g i s , %f mm\n”,l1)
40 l2=Tb/(t1/2*fc*ds/2) //mm
41 printf(” l e n g t h u s i n g c r u s h i n g s t r e s s i s , %f mm\n”,l2)
42 printf(” t ak i n g l a r g e r o f two l2 , i n to c o n s i d e r a t i o n \

n”)
43 l=l2 //mm
44 // l e t t2 be t h i c k n e s s o f l e v e r
45 //B be width ,B=2t2
46 //Z=(1/6) ∗ t2 ∗Bˆ2=0.67∗ t2 ˆ3//mmˆ3
47 M=P*500 //N−mm
48 // f c=M/Z
49 // t2=(M/( f c ∗ 0 . 6 7 ) ) ˆ ( 1/3 )
50 printf(” t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(fc *0.67))

^(1/3))

51 printf(” t h i c n k n e s s i s say 10mm\n”)
52 t2=10 //mm
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53 printf(” width o f l e v e r i s , %f mm\n” ,2*t2)
54 // d e s i g n o f p i n s
55 // l e t d3 be d i a and l 3 be l e n g t h o f p i n s at O and B
56 //d3 =1.25∗ d3
57 //T1=d3∗∗ l 3 ∗pb=10∗d3 ˆ2
58 d3=sqrt(T1/10) //mm
59 printf(” l e n g t h and d i a o f p i n s i s , %f mm\n , %f mm\n”

,1.25*d3,d3)

60 ti=T1 *4/(2* %pi*d3^2) //N/mm62
61 printf(” induced s t r e s s i s , %f N/mmˆ2\n”,ti)
62 printf(” s i n c e induced s t r e s s i s w i th i n p e r m i s s i b l e

l i m i t , hence d e s i g n i s s a f e \n”)

Scilab code Exa 24.141 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.05 //m
6 l=0.1 //m
7 p=1.4 //N/mmˆ2
8 N=900 //rpm
9 //d/ c=1000

10 Z=0.011

11 to=75 // deg C
12 ta=35 // deg C
13 t=10 // deg C
14 S=1850

15 u=(33/10^8) *(Z*N/p)*1000+0.002

16 W=p*d*l*10^6 //N
17 V=%pi*d*N/60 //m/ s
18 Qg=u*W*V// /W
19 // ( tb−ta ) =0.5(75−35)=20// deg C
20 C=280 //W/mˆ2/C
21 Qd=C*l*d*20 //J/ s
22 printf(” headt d e s s i p a t e d i s , %f W\n”,Qd)
23 Qa=Qg-Qd //W
24 // l e t m be mass
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25 //Qt=m∗S∗ t =18500∗ t
26 m=Qa /18500 // kg/ s
27 printf(” a r t i f i c i a l heat i s , %f W\n”,Qa)
28 printf(”mass o f l u b r i c a n t ewq i s , %f kg/ s \n”,m)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 N=900 //rpm
7 n=4

8 R=0.15 //m
9 u=0.25

10 // l e t m be the mass
11 w=2*%pi*N/60 // rad / s
12 w1 =(3/4)*w// rad / s
13 r=0.12 //m
14 //Pc=m∗wˆ2∗ r =1066∗m//N
15 //Ps=m∗w1ˆ2∗ r =600m//N
16 T=P*60/(2* %pi*N)//N−m
17 //T=u ∗ (Pc−Ps ) ∗R∗n=70m
18 m=T/70 // kg
19 printf(”mass o f s ho e s i s , %f kg\n”,m)
20 a=%pi/3

21 l=R*a*1000 //mm
22 //A=l ∗n=157∗b//mmˆ2
23 //F=A∗p=15.7∗b//N
24 // 15 . 7∗ b=Pc−Ps=466m
25 b=466*m/(15.7) //mm
26 printf(” f a c e width i s , %f mm\n”,b)
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Chapter 70

Ch25

Scilab code Exa 25.10 Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 2 1 and 25 . 2 2
6 q=3.93 // rad
7 d=350 //mm
8 r=175 //mm
9 Tb =350*1000 //N−mm

10 u=0.3

11 // l e t P1 be pu l l , c l o a c kw i s e r o r a t i o n
12 // l o g (T1/T2)=u∗q
13 //T1/T2=3.256 . . . eq1
14 //Tb=(T1−T2) ∗ r =175(T1−T2)
15 //T1−T2=2000//N . . . . . eq2
16 // from eq1 and eq2 , we ge t
17 T1 =2886.5 //N
18 T2 =886.5 //N
19 // t ak i n g moment abt O
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20 P1=(T2*150-T1*35) /500

21 printf(” p u l l r eq c l o c kw i s e i s , %f N\n”,P1)
22 //P2 , a n t i c l o c k w i s e
23 P2=(T1*150-T2*35) /500 //N
24 printf(” p u l l r eq i n a n t i c l o c k w i s e i s , %f N\n”,P2)
25 // r e f f i g 2 5 . 2 3
26 // f i n d OA
27 OB=35

28 // s e l f l o c k i n g c o n s i d e r e d
29 OA=T1*OB/T2 //mm
30 printf(” va lu e o f OA i s , %f mm\n”,OA)

Scilab code Exa 26.4

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.15 //m
6 W=10000 //N
7 N=1500 //rpm
8 // l =1.5∗d
9 c=0.15 //mm

10 Z=0.011

11 l=1.5*d*1000 //mm
12 p=W/(l*d*1000) //N/mmˆ2
13 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

14 printf(” c o e f f i c i e n t o f f r i c t i o n i s , %f\n”,u)
15 V=%pi*d*N/60 //m/ s
16 Qg=u*W*V//W
17 printf(”power wasted i n f r i c t i o n i s , %f W\n”,Qg)
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Scilab code Exa 26.6 Scilab code Exa 26.6 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 m=1200 // kg
6 s=1/5

7 v=20 //m/ s
8 h=50 //m
9 d=600 //mm

10 r=0.300 //m
11 mb=20 // kg
12 c=520 //J/kg/ dec C
13 Ek =(0.5)*m*v^2 //N−m
14 g=9.81 //m/ s ˆ2
15 Ep=m*g*h*s//N−m
16 E=Ep+Ek

17 Ft=E/50 //N
18 Tb=Ft*r//N−m
19 printf(” to rque app l i e d i s , %f N−m\n”,Tb)
20 // l e t dt be ave rage temp r i s e
21 Hg=E

22 dt=Hg/(mb*c)// deg c e l c i u s
23 printf(” ave rage t empera tu r e r i s e i s , %f deg c e l c i u s \n

”,dt)
24 // e t u be c o e f f i c i e n t o f f r i c t i o n
25 Rn=m*g

26 u=Ft/(Rn)//
27 printf(”min c o e f f i c i e n t o f f r i c t i o n i s , %f ”,u)

Scilab code Exa 25.111 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 d=0.06 //m
6 l=0.09 //m
7 N=450 //rpm
8 Z=0.06 // kg/m/ s
9 c=0.1

10 S=14.3*10^6

11 p=(Z*N)*(d*1000/c)^2/S//N/mmˆ2
12 printf(” b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,p)
13 W=p*l*d*10^6 //N
14 printf(” s a f e l oad i s ,%f N\n”,W)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=600 //mm
6 r=0.300 //mm
7 q=4.2 // rad
8 t=5 //mm
9 w=100 //mm

10 u=0.3

11 ft=50 //N/mmˆ2
12 // l e t P be l e a s t f o r c e r eq
13 // l o g (T1/T2)=u∗q
14 //T1/T2=3.53 . . . eq1
15 T1=ft*t*w

16 T2=T1 /3.53

17 P=(T2*150-T1*75) /(600) //N
18 printf(” f o r c e r eq i s ,%f N\n ”,P)
19 Tb=(T1-T2)*r//N−m
20 printf(” to rque app l i e d i s , %f N−m\n”,Tb)
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Scilab code Exa 25.12 Scilab code Exa 25.12 Machine design Machine
design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=220 //N
6 u=0.4

7 q=%pi

8 d=150 //mm
9 r=0.075 //m

10 // l e t T1 be max f o r c e
11 //T2 be min f o r c e
12 Tb=450 //N−m
13 //Tb=(T1−T2) ∗ r
14 T1=(T2 +6000) //N
15 // t ak i n g mont abt O
16 // 220∗200+T1∗50=T2∗100
17 T2 =[(220*200) +(300000) ]/50 //N
18 T1 =6000+ T2 //N
19 printf(”max and min f o r c e i s , %f N\n , %f N\n”,T1 ,T2)
20 // r e f f i g 2 5 . 2 5 , 2 6 , 2 7
21 // l o g (T11/T22 )=u∗q
22 //T11/T22=3.52 . . . eq1
23 // t ak i n g moment ABT O
24 // 220∗200+T22∗50=T11 ∗ 1 0 0 . . . . eq2
25 // from eq1 and eq 2 ,we eg t
26 T11 =146 //N
27 T22 =514 //N
28 Tb=(T11 -T22)*r//N−m
29 printf(”max to rque a c t i n g i s %f N−m\n”,Tb)
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=250 //mm
6 r=125 //mm
7 q=%pi/4

8 P=700 //N
9 u=0.35

10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f
f r i c t i o n

11 //Ft=ub∗Rn
12 // t ak i n g moment abt O
13 // 700∗(250+200)+Ft∗50=Rn∗200=Ft/ub∗200=520∗Ft
14 Ft =700*(250+200) /470 //N
15 Tb=Ft*r

16 printf(” to rque app l i e d i s , %f N−mm\n”,Tb)

Scilab code Exa 26.7 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=80 //mm
6 l=120 //mm
7 n=4

8 W=16.5*1000 //N
9 a=150 //mm

10 fb=15 //N/mmˆ2
11 ft=35 //N/mmˆ2
12 E=110*1000 //N/mmˆ2
13 t=sqrt (3*W*a/(2*fb*l))//mm
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14 printf(” t h i c k n e s s o f b e a r i n g cap , %f mm\n”,t)
15 // l e t dc be c o r e d i a
16 dc =[(4/3) *(W/n)*(4/ %pi)*(1/ft)]^(0.5) //mm
17 printf(” d i a o f b o l t s i s , %f mm\n”,dc)
18 // l e t dx be d e f l c t i o n
19 dx=W*a^3/(4*E*l*t^3) //mm
20 printf(” d e f l c t i o n o f cap i s , %f mm\n”,dx)

Scilab code Exa 26.7 Machine design

Scilab code Exa 25.31 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12

6 q=(%pi /180) *7.5 // rad
7 t=0.075 //m
8 d=0.85 //m
9 P=225*1000 //W

10 N=240 //rpm
11 u=0.4

12 // r e f f i g 2 5 . 3 5
13 // (T1+T1b ) ∗ s i n ( q )=Rn . . . . eq1
14 // (T1−T1b ) ∗ co s ( q )=uRn . . . . eq2
15 // (T1/T1b )=(1+utan ( q ) ) /(1−utan ( q ) ) // c on s t an t
16 // s i m i l a r l y f o r o th e r b l o c k s
17 //T1b/T2b=T2b/T3b . . e t c remain c on s t an t
18 //T1/T2={(1+utan ( q ) ) /(1−utan ( q ) ) } ˆ 1 2 = 3 . 5 5 / / . . . . eq1
19 // l e t P1 be l e a s t f o r c e r eq at C
20 D=d+2*t//m
21 // (T1−T2)=P∗60/( %pi∗D∗N) =17900//N . . . . eq2
22 // from eq1 and eq2
23 T1 =24920 //N
24 T2=7020 //N
25 P1=(T2*150-T1*30) /500 //N
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26 printf(” l e a s t f o r c e r eq i s , %f N\n”,P1)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 r=0.16 //m
6 u=0.3

7 P=600 //N
8 // t ak i n g moment abt po i n t A
9 //Rn=Ft/u

10 //Rn∗350+Ft ∗(200−160) =600∗(400+350)
11 Ft =600*750/1207 //N
12 Tb=Ft*r//N−m
13 printf(” to rque a c t i n g i s , %f N−m\n”,Tb)

Scilab code Exa 25.15 Scilab code Exa 25.15 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=150 //mm
6 R=75 //mm
7 d=50 //mm
8 r=25 //mm
9 p=0.8 //N/mmˆ2

10 N=100 //rpm
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11 u=0.015

12 W=p*%pi*[R^2-r^2] //N
13 printf(” l oad to be suppor t ed i s , %f N\n”,W)
14 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
15 P=2*%pi*N*T/60000

16 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)

Scilab code Exa 25.41 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 3 7 , 2 5 , 3 8 , 3 9
6 b=35 //mm
7 u=0.4

8 r=150 //mm
9 l=200 //mm

10 q1=(%pi /180) *25 // rad
11 q2=(%pi /180) *125 // rad
12 p1=0.4 //N/mmˆ2
13 Tbi=u*p1*b*r^2*( cos(q1)-cos(q2))// b rak ing to rque
14 Tb=2*Tbi // t o t a l b rak ing to rque
15 O1B =100

16 OO1=O1B/cos(q1)//mm
17 printf(”OO1 i s , %f mm\n”,OO1)
18 Mn=0.5*p1*b*r*OO1*[(q2 -q1)+0.5*( sin(2*q1)-sin(2*q2))

]

19 printf(”moment due to normal f o r c e i s , %f N−mm\n”,Mn)
20 Mf=u*p1*b*r*[r*(cos(q1)-cos(q2))+((OO1/4)*(cos(2*q2)

-cos(2*q1)))]

21 printf(”moment due to f r i c t i o n f o r c e i s , %f N−mm\n”,
Mf)

22 F1=(Mn-Mf)/l//N
23 printf(”F1 i s , %f N\n”,F1)
24 F2=(Mn+Mf)/l//N
25 printf(”F2 i s ,%f N\n”,F2)

Machine design
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =360*1000 //N−mm
6 d=300 //mm
7 r=0.15 //m
8 u=0.3

9 // r e f f i g 2 5 . 8 and 25 . 9
10 Ft=Tb /0.15/1000 //N
11 Rn=Ft/u

12 //P∗(600+200)+Ft∗50=Rn∗200
13 P=(Rn*200-Ft*50) /800

14 printf(” f o r c e r eq i n f i g 2 5 . 8 i s , %f N\n”,P)
15 //P1∗800=Rn∗200+Ft ∗50
16 P1=(Rn *200+Ft*50) /800

17 printf(” f o r c e r eq i n f i g 2 5 . 9 i s , %f N\n”,P1)
18 //P∗(600+200)+Ft∗x−Rn∗200=0
19 // i f P=0
20 x=Rn*200/Ft //mm
21 printf(” l o c a t i o n o f fu l c rum i s , %f mm\n”,x)
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Ch26

Scilab code Exa 25.5 Scilab code Exa 25.5 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 D=300 //mm
7 R=150 //mm
8 d=200 //mm
9 r=100 //mm

10 N=120 //rpm
11 p=0.4 //N/mmˆ2
12 u=0.05

13 W=p*%pi*n*[R^2-r^2] //N
14 printf(” l oad to be suppor t ed i s , %f N\n”,W)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 de=650 //mm
6 re =0.325 //m
7 d=1 //m
8 r=0.500 //mm
9 n=4

10 q=(%pi /180) *22.5

11 m=2000 // kg
12 v=2.5 //m/ s
13 h=2.75 //m
14 u=0.2

15 g=9.81 //m/ s ˆ2
16 pb=0.3 //N/mmˆ2
17 acc=v^2/(2*h)//m/ s ˆ2
18 fc=m*acc //N
19 W=(2000*9.81)+fc //N
20 T=W*re //N−m
21 Ftt=T/r//N
22 Ft=Ftt/4 //N
23 Rn=Ft/0.2 //N
24 //Ab=w∗ (2∗ r ∗ s i n ( q ) ) =382.7∗w//mmˆ2
25 //pb=W/Ab
26 w=Rn /(0.3*382.7) //mm
27 printf(” width o f s i d e i s ,%f mm\n”,w)
28 TE =(0.5*m*v^2)+(m*g*h)

29 printf(” heat g en e r a t ed i s , %f N−m\n”,TE)

Scilab code Exa 26.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
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4 // g i v en
5 W=20000 //N
6 N=900 //rpm
7 to=55 // deg c e l c i u s
8 Z=0.017 // kg/m/ s
9 ta=15.5 // deg c e l c i u s p =1.5//N/mmˆ2

10 t=10 // deg c e l c i u s
11 C=1232 //W/mˆ2/ deg c e l c i u s
12 // from t a b l e 2 6 . 3
13 d=0.100 //m// assume
14 p=1.5 //N/mmˆ2
15 l=1.6*d*1000 //mm
16 printf(” l e n g t h o f j o u r n a l i s , %f mm\n”,l)
17 pb=W/(l*d*1000) // b e a r i g p r e a s s u r e
18 printf(” b e a r i n g p r e s s u r e a c t i n i s , %f N/mmˆ2\n”,pb)
19 printf(” s i n c e g i v en b e a r i n g p r e s s u r e i s 1 . 5 , hence

d imens ion o f l and d i s s a f e \n”)
20 // x1=Z∗N/pb
21 // from t a b l e 2 6 . 3 , o p e r q a t i n g va lu e o f =ZN/pb=28
22 x1=28

23 // the minimum va lu e o f b e a r i g n modulus at which the
o i l f i lm w i l l break i s g i v en by

24 K1=x1/3

25 cr =0.0013 // c l e a r a n c e r a t i o
26 // s i n c e c a l c u l a t e d va lu e o f b e a r i n g c h a r a c t e r i s t i c

numbr i s i s more then 9 . 3 3 , h t e r f o r e
b e a r i g n o p e r a t e s i n hydrodynamic c o n d i t i o n s

27 K2 =12.24

28 k=0.002

29 u=(33/10^8)*K2*(1/cr)+0.002

30 printf(” c o e f f i c i e n t o f r i c t i o n i s , %f \n”,u)
31 Qg=u*W*[%pi*d*N]/60 //W
32 printf(” heat g e n e r a t e i s , %f W\n”,Qg)
33 //Qd=C∗A∗ ( tb−ta )
34 // tb−ta =0.5( to−ta ) =19.75
35 Qd=C*l*d*19.75/1000 //W
36 printf(” heat d e s s i p a t e d i s , %f W\n”,Qd)
37 Qa=Qg-Qd // a r t i f i c i a l c o o l i n g r eq
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38 // l e t m be mass o f l i q r eq
39 //Qt=m∗S∗ t=m∗1900∗10=19000m// assume S=1900 J/kg/C
40 m=Qa /19000 // kg/ s
41 printf(”mass o f c o o l i n g l i q r eq per s e c i s , %f kg/ s ”,

m)

Scilab code Exa 26.10 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05

10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)

Scilab code Exa 26.2

Machine design
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Scilab code Exa 26.51 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=150000 //N
6 d=0.3 //m
7 N=1800 //rpm
8 p=1.6 //N/mmˆ2
9 Z=0.02 // kg/m/ s

10 c=0.25 //mm
11 // l e t l be the l e n g t h o f b e a r i n g i n mm
12 //A=l ∗d=300∗ l //mmˆ2
13 //pb=W/A
14 l=W/(300*p)//mm
15 printf(” l e n g t h o f b e a r i n g i s , %f mm\n”,l)
16 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

17 printf(” c o e e f i c i e n t o f f r i c t i o n i s , %f \n”,u)
18 V=%pi*d*N/60 //m/ s
19 Qg=u*W*V

20 printf(” heat gen i s , %f W\n”,Qg)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 l=80 //mm
6 W=2800 //N
7 d=0.05 //m
8 c=2*0.05 //mm
9 Z=0.021

10 Qd=80 //J/ s
11 p=W/(l*d*1000) //N/mmˆ2
12 //u=(33/10ˆ8) ∗ (Z∗N/p ) ∗ ( d∗1000/ c ) +0.002
13 //u=(495∗N/10ˆ8) +0.002
14 //Qg=u∗W∗V
15 V=%pi*d*N/60 //m/ s
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16 //Qg=((495∗N/10ˆ8) +0.002) ∗2800∗ [ %pi∗d∗N/60 ]
17 //Nˆ2 +404 N−2.2∗10ˆ6=0
18 // s o l v i n g quad r a t i c e qua t i on
19 N=1295 //rpm
20 printf(”rpm i s , %f rpm\n ”,N)

Scilab code Exa 26.3 Scilab code Exa 26.3 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05

10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)

Scilab code Exa 25.61 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 d=0.05 //m
6 l=0.1 //m
7 p=1.4 //N/mmˆ2
8 N=900 //rpm
9 //d/ c=1000

10 Z=0.011

11 to=75 // deg C
12 ta=35 // deg C
13 t=10 // deg C
14 S=1850

15 u=(33/10^8) *(Z*N/p)*1000+0.002

16 W=p*d*l*10^6 //N
17 V=%pi*d*N/60 //m/ s
18 Qg=u*W*V// /W
19 // ( tb−ta ) =0.5(75−35)=20// deg C
20 C=280 //W/mˆ2/C
21 Qd=C*l*d*20 //J/ s
22 printf(” headt d e s s i p a t e d i s , %f W\n”,Qd)
23 Qa=Qg-Qd //W
24 // l e t m be mass
25 //Qt=m∗S∗ t =18500∗ t
26 m=Qa /18500 // kg/ s
27 printf(” a r t i f i c i a l heat i s , %f W\n”,Qa)
28 printf(”mass o f l u b r i c a n t ewq i s , %f kg/ s \n”,m)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =1400*1000 //N−mm
6 d=350 //mm
7 r=175 //mm
8 q=(1.75) /2 // rad
9 u=0.4
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10 pb=0.3 //N/mmˆ2
11 // r e f f i g 2 5 . 1 1
12 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
13 // l e t S be s p r i n g f o r c e
14 // t ak i n g moment abt fu l c rum O1
15 //Rn1=Ft1 /u
16 //S∗450=Rn1∗200 + Ft1 ∗(175−40)
17 // put Rn1=Ft1 /ub . . .
18 //S∗450=579.4∗ Ft1
19 // Ft1=S ∗450/579 . 4
20 // t ak i n g moment abt O2
21 //S∗450+Ft2 (175−40)=Rn2∗200
22 //Rn2=Ft2 /ub
23 //S∗450+Ft2 (175−40) =444.4 Ft2
24 // Ft2=S ∗450/309 . 4
25 //Tb=(Ft1+Ft2 ) ∗ r =390.25∗S
26 S=Tb /390.25 //N
27 printf(” s p r i n g f o r c e i s , %f N\n”,S)
28 // l e t b be width o f b rake s sho e s
29 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
30 Ft1=S*450/579.4

31 Rn1=Ft1/ub

32 Ft2=S*450/309.4

33 Rn2=Ft2/ub

34 //pb=Rn2/Ab
35 b=Rn2/(pb*2*r*sin(q))

36 printf(” width o f brake i s , %f mm\n”,b)
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Ch27

Scilab code Exa 26.4 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.15 //m
6 W=10000 //N
7 N=1500 //rpm
8 // l =1.5∗d
9 c=0.15 //mm

10 Z=0.011

11 l=1.5*d*1000 //mm
12 p=W/(l*d*1000) //N/mmˆ2
13 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

14 printf(” c o e f f i c i e n t o f f r i c t i o n i s , %f\n”,u)
15 V=%pi*d*N/60 //m/ s
16 Qg=u*W*V//W
17 printf(”power wasted i n f r i c t i o n i s , %f W\n”,Qg)
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Scilab code Exa 25.7

Machine design

Scilab code Exa 27.11 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 Tb =3*10^6 //N−mm
6 d=1 //m
7 r=500 //mm
8 u=0.3

9 q=0.61 // rad
10 ub=(4*u*sin(q))/(2*q+sin(2*q))// e q i v a l e n t c o f f i n t o f

f r i c t i o n
11 // r e f f i g 2 5 . 1 2
12 // l e t S be s p r i n g f o r c e
13 // t ak i n g moment abt fu l c rum O1
14 //S∗1250=Rn1∗600 + Ft1 ∗(500−250)
15 // put Rn1=Ft1 /ub . . .
16 //S∗1250=2125∗Ft1
17 // Ft1=S ∗1250/2125
18 // t ak i n g moment abt O2
19 //S∗1250+Ft2 (500−250)=Rn2∗600
20 //Rn2=Ft2 /ub
21 //S∗1250+Ft2 (500−250)=1625Ft2
22 // Ft2=S ∗1250/1625
23 //Tb=(Ft1+Ft2 ) ∗ r =680∗S
24 S=Tb/680

25 printf(” s p r i n g f o r c e i s , %f N\n”,S)
26 // l e t b be width o f b rake s sho e s
27 //Ab=b ∗ (2∗ r ∗ s i n ( q ) ) //mm
28 Ft1=S*1250/2125

29 Rn1=Ft1/ub

30 Ft2=S*1250/1625

31 Rn2=Ft2/ub

32 //pb=Rn2/Ab
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33 b=Rn2/(pb*2*r*sin(q))

34 printf(” width o f brake i s , %f mm\n”,b)
35 // d imens ion o f c o i l
36 // l e t D be mean d i a and d be s p r i n g w i r e d i a
37 C=6

38 t=500 //N/mmˆ2
39 n=8

40 G=80000 //N/mmˆ2
41 K=(4*C-1) /(4*C-4) +(0.615/C)

42 Ws=1.3*S

43 d=((K*8*Ws*C)/(t*%pi))^(0.5) //mm
44 D=6*d//mm
45 printf(”meand and s p r i n g w i r e d i a i s , %f mm\n , %f mm\n

”,D,d)
46 dx=8*Ws*C^3*n/(G*d)//mm
47 nb=n+2

48 fL=nb*d + dx +0.15* dx

49 printf(” f r e e l e n g t h o f s p r i n g i s , %f mm\n”,fL)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=3 //kN
6 //n1=0.1∗n
7 W2=2 //kN
8 //n2=0.2∗n
9 W3=1 //kN

10 //n3=0.3n
11 W4=0

12 //n4=0.4n
13 L95 =20*10^6 // rev
14 b=1.17

15 //x=L95/L90
16 x=[log (1/0.95)/log (1/0.90) ]^(1/1.17)

17 L90=L95/x// rev
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18 W={[(0.1* W1^3) +(0.2* W2^3) +(0.3* W3^3)

+0]/[0.1+0.2+0.3+0.4]}^(1/3)

19 C=W*(L90 /10^6) ^(1/3)

20 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Scilab code Exa 25.8 Scilab code Exa 25.8 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=720 //rpm
6 Lh =24000 // hours
7 W=1 //N
8 L99 =60*N*Lh // rev
9 //x=L99/L90

10 x=0.85*0.9*[ log (1/0.99)/log (1/0.90) ]^(1/1.17)

11 L90=L99/x// rev
12 C=W*(L90 /10^6) ^(1/3)

13 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=600 //mm
6 r=300 //mm
7 N=200 //rpm
8 u=0.25

9 q=4.713 // rad
10 P=35000 //W
11 t=2.5 //mm
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12 ft=50 //N/mmˆ2
13 // l e t P1 be p u l l
14 // l o g (T1/T2)=u∗q
15 //T1/T2 = 3 . 2 5 . . . eq1
16 // l e t Tb be b r e ak i ng to rque
17 // r e f f i g 2 5 . 1 6
18 Tb=P*60/(2* %pi*N)*1000 //N−mm
19 //Tb=(T1−T2) ∗ r =300(T1−T2)
20 //T1−T2=5557//N . . . . . eq2
21 // from eq1 and eq2 , we ge t
22 T1=8027 //N
23 T2=2470 //N
24 // t ak i n g moment abt O
25 //P1∗750=T∗OD=T2 ∗ 6 2 . 5 ∗ 1 . 4 1 4
26 P1=T2 *62.5*1.414/750 //N
27 printf(” p u l l r eq i s , %f N\n”,P1)
28 // l e t w be width
29 w=T1/(ft*t)

30 printf(” width i s , %f mm\n”,w)

Scilab code Exa 26.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.06 //m
6 l=0.09 //m
7 N=450 //rpm
8 Z=0.06 // kg/m/ s
9 c=0.1

10 S=14.3*10^6

11 p=(Z*N)*(d*1000/c)^2/S//N/mmˆ2
12 printf(” b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,p)
13 W=p*l*d*10^6 //N
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14 printf(” s a f e l oad i s ,%f N\n”,W)

Scilab code Exa 25.9 Scilab code Exa 25.9 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=4000 //N
6 Wa=5000 //N
7 N=1600 //rpm
8 Lh =5*300*10 // h r s // b e a r i n g l i f e i n hours
9 L=60*N*Lh // rev

10 //W=XVWr + YWa
11 // from t a l e 2 7 . 4 , . . we ge t
12 X=0.56

13 Y=1

14 V=1

15 W=0.56*1* Wr +1*Wa //N
16 C=W*(L/10^6) ^(1/3)

17 printf(”dynamic l oad r a t i n g i s , %f kN\n”,C)
18 // from t a b l e 2 7 . 6 , b e a r i n g numbr 315 .
19 Co =72000 //N
20 C1 =90000 //N
21 //Wa/Co =0 . 0 7 , . .
22 // from t a b l e 2 7 . 4
23 X1=0.56

24 Y1=1.6

25 W=0.56*1* Wr + 1.6*Wa //N
26 Cb=W*(L/10^6) ^(1/3)

27 printf(” b a s i c dynamic l oad r a t i n g i s , %f kN\n”,Cb)

Machine design
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1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=450 //mm
6 r=225 //mm
7 Tb =225*1000 //N−mm
8 OB=100 //mm
9 u=0.25

10 ft=70 //N/mmˆ2
11 fc=70 //N/mmˆ2
12 t=56 //N/mmˆ2
13 pb=8 //N/mmˆ2
14 // l e t P be op e r a t i n g f o r c e
15 // r e f f i g 2 5 . 1 7
16 q=4.713 // rad
17 // l o g (T1/T2)=u∗q
18 //T1/T2=3.25 . . . eq1
19 // l e t Tb be b r e ak i ng to rque
20 // r e f f i g 2 5 . 1 7
21 // (T1−T2) ∗ r=Tb//N−mm
22 //T1−T2=1000//N . . . . . eq2
23 // r=from eq1 and eq2
24 T1=1444 //N
25 T2=444 //N
26 // t ak i n g moment abt O
27 //P∗500=T2∗100
28 P=T2 *100/500

29 // l e t ds be d i a o f s h a f t
30 // ds =[Tb∗16/( %pi∗ t ) ] ˆ ( 1 / 3 )
31 printf(” d i a f o s h a f t i s , %f mm\n” ,[Tb*16/( %pi*t)

]^(1/3))

32 printf(” d i a o f s h a f t i s , say 30mm\n”)
33 ds=30 //mm
34 printf(” c o r r s p ond i n g to d i a 30mm ,we ge t width (w) i s

equa l to 10 mm, and t h i c k n e s s 8mm\n”)
35 // l e t l be l e n g t h o f key
36 w=10 //mm
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37 t1=8 //mm
38 l1=Tb/(w*t*ds/2) //mm
39 printf(” l e n g t h on b a s i s o f s h e a r i n g i s , %f mm\n”,l1)
40 l2=Tb/(t1/2*fc*ds/2) //mm
41 printf(” l e n g t h u s i n g c r u s h i n g s t r e s s i s , %f mm\n”,l2)
42 printf(” t ak i n g l a r g e r o f two l2 , i n to c o n s i d e r a t i o n \

n”)
43 l=l2 //mm
44 // l e t t2 be t h i c k n e s s o f l e v e r
45 //B be width ,B=2t2
46 //Z=(1/6) ∗ t2 ∗Bˆ2=0.67∗ t2 ˆ3//mmˆ3
47 M=P*500 //N−mm
48 // f c=M/Z
49 // t2=(M/( f c ∗ 0 . 6 7 ) ) ˆ ( 1/3 )
50 printf(” t h i c k n e s s o f l e v e r i s , %f mm\n” ,(M/(fc *0.67))

^(1/3))

51 printf(” t h i c n k n e s s i s say 10mm\n”)
52 t2=10 //mm
53 printf(” width o f l e v e r i s , %f mm\n” ,2*t2)
54 // d e s i g n o f p i n s
55 // l e t d3 be d i a and l 3 be l e n g t h o f p i n s at O and B
56 //d3 =1.25∗ d3
57 //T1=d3∗∗ l 3 ∗pb=10∗d3 ˆ2
58 d3=sqrt(T1/10) //mm
59 printf(” l e n g t h and d i a o f p i n s i s , %f mm\n , %f mm\n”

,1.25*d3,d3)

60 ti=T1 *4/(2* %pi*d3^2) //N/mm62
61 printf(” induced s t r e s s i s , %f N/mmˆ2\n”,ti)
62 printf(” s i n c e induced s t r e s s i s w i th i n p e r m i s s i b l e

l i m i t , hence d e s i g n i s s a f e \n”)

Scilab code Exa 26.7 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
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4 // g i v en
5 d=80 //mm
6 l=120 //mm
7 n=4

8 W=16.5*1000 //N
9 a=150 //mm

10 fb=15 //N/mmˆ2
11 ft=35 //N/mmˆ2
12 E=110*1000 //N/mmˆ2
13 t=sqrt (3*W*a/(2*fb*l))//mm
14 printf(” t h i c k n e s s o f b e a r i n g cap , %f mm\n”,t)
15 // l e t dc be c o r e d i a
16 dc =[(4/3) *(W/n)*(4/ %pi)*(1/ft)]^(0.5) //mm
17 printf(” d i a o f b o l t s i s , %f mm\n”,dc)
18 // l e t dx be d e f l c t i o n
19 dx=W*a^3/(4*E*l*t^3) //mm
20 printf(” d e f l c t i o n o f cap i s , %f mm\n”,dx)

Scilab code Exa 25.10 Scilab code Exa 25.10 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=2500 //N
6 Wa=1500 //N
7 //Wa/Wr=0.6
8 // r e f e r t a b l e 2 7 . 4
9 X=1

10 V=1

11 Y=0

12 W=X*V*Wr + Y*Wa //N
13 // from t a b l e 2 7 . 5 , Ks = 1 . 5 . . .
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14 Ks=1.5

15 W1=W*Ks //N
16 // r e f t a b l e 2 7 . 6
17 C=53000 //N
18 L=(C/W)^(3) *10^6

19 printf(” r a t i n g l i f e i s , %f r ev \n”,L)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 2 1 and 25 . 2 2
6 q=3.93 // rad
7 d=350 //mm
8 r=175 //mm
9 Tb =350*1000 //N−mm

10 u=0.3

11 // l e t P1 be pu l l , c l o a c kw i s e r o r a t i o n
12 // l o g (T1/T2)=u∗q
13 //T1/T2=3.256 . . . eq1
14 //Tb=(T1−T2) ∗ r =175(T1−T2)
15 //T1−T2=2000//N . . . . . eq2
16 // from eq1 and eq2 , we ge t
17 T1 =2886.5 //N
18 T2 =886.5 //N
19 // t ak i n g moment abt O
20 P1=(T2*150-T1*35) /500

21 printf(” p u l l r eq c l o c kw i s e i s , %f N\n”,P1)
22 //P2 , a n t i c l o c k w i s e
23 P2=(T1*150-T2*35) /500 //N
24 printf(” p u l l r eq i n a n t i c l o c k w i s e i s , %f N\n”,P2)
25 // r e f f i g 2 5 . 2 3
26 // f i n d OA
27 OB=35

28 // s e l f l o c k i n g c o n s i d e r e d
29 OA=T1*OB/T2 //mm
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30 printf(” va lu e o f OA i s , %f mm\n”,OA)

Scilab code Exa 26.8 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=150 //mm
6 R=75 //mm
7 d=50 //mm
8 r=25 //mm
9 p=0.8 //N/mmˆ2

10 N=100 //rpm
11 u=0.015

12 W=p*%pi*[R^2-r^2] //N
13 printf(” l oad to be suppor t ed i s , %f N\n”,W)
14 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
15 P=2*%pi*N*T/60000

16 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)

Scilab code Exa 26.8 Machine design

Scilab code Exa 25.111 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=7000 //N
6 Wa=2100 //N
7 L=160*10^6 // rev
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8 N=300 //rpm
9 // r e f t a b l e 2 7 . 4 ,Wa/Wr= 0 . 3 . .

10 X=0.65

11 Y=3.5

12 V=1

13 W=X*V*Wr + Y*Wa //N
14 C=W*(L/10^6) ^(1/3) //N
15 printf(” b a i s c dynamin l oad r a t i n g i s , %f N\n”,C)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=600 //mm
6 r=0.300 //mm
7 q=4.2 // rad
8 t=5 //mm
9 w=100 //mm

10 u=0.3

11 ft=50 //N/mmˆ2
12 // l e t P be l e a s t f o r c e r eq
13 // l o g (T1/T2)=u∗q
14 //T1/T2=3.53 . . . eq1
15 T1=ft*t*w

16 T2=T1 /3.53

17 P=(T2*150-T1*75) /(600) //N
18 printf(” f o r c e r eq i s ,%f N\n ”,P)
19 Tb=(T1-T2)*r//N−m
20 printf(” to rque app l i e d i s , %f N−m\n”,Tb)
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Scilab code Exa 26.9 Scilab code Exa 27.6 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 D=300 //mm
7 R=150 //mm
8 d=200 //mm
9 r=100 //mm

10 N=120 //rpm
11 p=0.4 //N/mmˆ2
12 u=0.05

13 W=p*%pi*n*[R^2-r^2] //N
14 printf(” l oad to be suppor t ed i s , %f N\n”,W)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)

Scilab code Exa 25.12

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Lh =15000 // h r s
6 Wr1 =2000 //N
7 Wa1 =1200 //N
8 N1=400 //rpm
9 Ks1=3

10 Wr2 =1500 //N
11 Wa2 =1000 //N
12 N2=500 //rpm
13 Ks2 =1.5

14 Wr3 =1000 //N
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15 Wa3 =1500 //N
16 N3=600 //rpm
17 Ks3=2

18 Wr4 =1200 //N
19 Wa4 =2000 //N
20 N4=800 //rpm
21 Ks4=1

22 X=1

23 Y=1.5

24 V=1

25 W1=(Wr1 + Y*Wa1)*3 //N
26 W2=(Wr2 + Y*Wa2)*1.5 //N
27 W3=(Wr3 + Y*Wa3)*2 //N
28 W4=(Wr4 + Y*Wa4)*1 //N
29 printf(” va lu e o f W1,W2,W3,W4 i s , %f N\n , %f N\n , %f N\n

, %f N\n”,W1 ,W2,W3,W4)
30 //L=60∗N∗Lh=0.9∗10ˆ6∗N
31 L1 =(1/10) *0.9*10^6* N1

32 L2 =(1/10) *0.9*10^6* N2

33 L3 =(1/5) *0.9*10^6* N3

34 L4 =(3/5) *0.9*10^6* N4

35 printf(” l i f e o f b e a r i n g i s , %f r ev \n , %f r ev \n , %f r ev \
n , %f r ev \n”,L1 ,L2,L3,L4)

36 W=[(L1* W1^3 + L2* W2^3 + L3* W3^3 + L4* W4^3)/(L1+

L2+L3+L4)]^(1/3)

37 L=L1+L2+L3+L4 // rev
38 C=W*(L/10^6) ^(1/3) //N
39 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=220 //N
6 u=0.4

7 q=%pi
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8 d=150 //mm
9 r=0.075 //m

10 // l e t T1 be max f o r c e
11 //T2 be min f o r c e
12 Tb=450 //N−m
13 //Tb=(T1−T2) ∗ r
14 T1=(T2 +6000) //N
15 // t ak i n g mont abt O
16 // 220∗200+T1∗50=T2∗100
17 T2 =[(220*200) +(300000) ]/50 //N
18 T1 =6000+ T2 //N
19 printf(”max and min f o r c e i s , %f N\n , %f N\n”,T1 ,T2)
20 // r e f f i g 2 5 . 2 5 , 2 6 , 2 7
21 // l o g (T11/T22 )=u∗q
22 //T11/T22=3.52 . . . eq1
23 // t ak i n g moment ABT O
24 // 220∗200+T22∗50=T11 ∗ 1 0 0 . . . . eq2
25 // from eq1 and eq 2 ,we eg t
26 T11 =146 //N
27 T22 =514 //N
28 Tb=(T11 -T22)*r//N−m
29 printf(”max to rque a c t i n g i s %f N−m\n”,Tb)
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Chapter 73

ch28

Scilab code Exa 25.14 Scilab code Exa 25.14 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05

10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)
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Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=12

6 q=(%pi /180) *7.5 // rad
7 t=0.075 //m
8 d=0.85 //m
9 P=225*1000 //W

10 N=240 //rpm
11 u=0.4

12 // r e f f i g 2 5 . 3 5
13 // (T1+T1b ) ∗ s i n ( q )=Rn . . . . eq1
14 // (T1−T1b ) ∗ co s ( q )=uRn . . . . eq2
15 // (T1/T1b )=(1+utan ( q ) ) /(1−utan ( q ) ) // c on s t an t
16 // s i m i l a r l y f o r o th e r b l o c k s
17 //T1b/T2b=T2b/T3b . . e t c remain c on s t an t
18 //T1/T2={(1+utan ( q ) ) /(1−utan ( q ) ) } ˆ 1 2 = 3 . 5 5 / / . . . . eq1
19 // l e t P1 be l e a s t f o r c e r eq at C
20 D=d+2*t//m
21 // (T1−T2)=P∗60/( %pi∗D∗N) =17900//N . . . . eq2
22 // from eq1 and eq2
23 T1 =24920 //N
24 T2=7020 //N
25 P1=(T2*150-T1*30) /500 //N
26 printf(” l e a s t f o r c e r eq i s , %f N\n”,P1)

Scilab code Exa 28.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 G=10
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6 //Tg/Tp=10
7 //Dg/Dp=10
8 L=660 //mm
9 P=500*1000 //W

10 Np=1800 //rpm
11 q=(%pi /180) *22.5

12 Wn=175 //N/mm
13 Aw=1

14 //Tp=(2∗Aw) / [G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2) −1}]
15 //x=G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2)−1}
16 printf(”numbr o f t e e t h on p i n i o n i s , %f\n”,Tp)
17 printf(”numbr o f t e e t h on p i n i o n i s , say 14\n”)
18 Tp=14

19 Tg=G*Tp

20 //L=Dg/2+Dp/2=5.5∗Dp///Dg/Dp=10
21 Dp=L/5.5

22 Dg=10*Dp

23 m=Dp/Tp

24 printf(”modulde i s , %f \n”,m)
25 Tp1=Dp/m

26 Tg1=G*Tp1

27 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
%f \n”,Tp1 ,Tg1)

28 T=P*60/(2* %pi*Np)//N−m
29 Wt=T/(Dp/2)

30 Wn=Wt/cos(q)

31 b=Wn /175*1000 //mm
32 printf(” width i s , %f mm\n”,b)

Scilab code Exa 29.10 Machine design

Scilab code Exa 25.151 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05

10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)

Machine design

1 // f i n d . .
2 clc

3 // s o l u t i o n
4 // g i v en
5 // r e f f i g 2 5 . 3 7 , 2 5 , 3 8 , 3 9
6 b=35 //mm
7 u=0.4

8 r=150 //mm
9 l=200 //mm

10 q1=(%pi /180) *25 // rad
11 q2=(%pi /180) *125 // rad
12 p1=0.4 //N/mmˆ2
13 Tbi=u*p1*b*r^2*( cos(q1)-cos(q2))// b rak ing to rque
14 Tb=2*Tbi // t o t a l b rak ing to rque
15 O1B =100

16 OO1=O1B/cos(q1)//mm
17 printf(”OO1 i s , %f mm\n”,OO1)
18 Mn=0.5*p1*b*r*OO1*[(q2 -q1)+0.5*( sin(2*q1)-sin(2*q2))
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]

19 printf(”moment due to normal f o r c e i s , %f N−mm\n”,Mn)
20 Mf=u*p1*b*r*[r*(cos(q1)-cos(q2))+((OO1/4)*(cos(2*q2)

-cos(2*q1)))]

21 printf(”moment due to f r i c t i o n f o r c e i s , %f N−mm\n”,
Mf)

22 F1=(Mn-Mf)/l//N
23 printf(”F1 i s , %f N\n”,F1)
24 F2=(Mn+Mf)/l//N
25 printf(”F2 i s ,%f N\n”,F2)
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Ch27

Scilab code Exa 26.1 Scilab code Exa 26.1 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=600 //rpm
6 vr=4 //Tg/Tp=4
7 fop =84 //N/mmˆ2
8 fog =105 //N/mmˆ2
9 Tp=16

10 m=8 //mm
11 b=90 //mm
12 Dp=m*Tp /1000 //m
13 v=%pi*Dp*Np/60 //m/ s
14 Cv =3/(3+v)

15 yp =0.154 -(0.912/ Tp)

16 yg =0.154 -(0.912/ Tg)

17 // fop ∗yp<f o g ∗yg . . . t h e r e f o r e d i s e i g n i s p i n i o n based
18 Wt=fop*Cv*b*%pi*m*yp //N
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19 P=Wt*v

20 printf(”power t r a n s i s , %f W\n”,P)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=20000 //N
6 N=900 //rpm
7 to=55 // deg c e l c i u s
8 Z=0.017 // kg/m/ s
9 ta=15.5 // deg c e l c i u s p =1.5//N/mmˆ2

10 t=10 // deg c e l c i u s
11 C=1232 //W/mˆ2/ deg c e l c i u s
12 // from t a b l e 2 6 . 3
13 d=0.100 //m// assume
14 p=1.5 //N/mmˆ2
15 l=1.6*d*1000 //mm
16 printf(” l e n g t h o f j o u r n a l i s , %f mm\n”,l)
17 pb=W/(l*d*1000) // b e a r i g p r e a s s u r e
18 printf(” b e a r i n g p r e s s u r e a c t i n i s , %f N/mmˆ2\n”,pb)
19 printf(” s i n c e g i v en b e a r i n g p r e s s u r e i s 1 . 5 , hence

d imens ion o f l and d i s s a f e \n”)
20 // x1=Z∗N/pb
21 // from t a b l e 2 6 . 3 , o p e r q a t i n g va lu e o f =ZN/pb=28
22 x1=28

23 // the minimum va lu e o f b e a r i g n modulus at which the
o i l f i lm w i l l break i s g i v en by

24 K1=x1/3

25 cr =0.0013 // c l e a r a n c e r a t i o
26 // s i n c e c a l c u l a t e d va lu e o f b e a r i n g c h a r a c t e r i s t i c

numbr i s i s more then 9 . 3 3 , h t e r f o r e
b e a r i g n o p e r a t e s i n hydrodynamic c o n d i t i o n s

27 K2 =12.24

28 k=0.002

29 u=(33/10^8)*K2*(1/cr)+0.002

30 printf(” c o e f f i c i e n t o f r i c t i o n i s , %f \n”,u)
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31 Qg=u*W*[%pi*d*N]/60 //W
32 printf(” heat g e n e r a t e i s , %f W\n”,Qg)
33 //Qd=C∗A∗ ( tb−ta )
34 // tb−ta =0.5( to−ta ) =19.75
35 Qd=C*l*d*19.75/1000 //W
36 printf(” heat d e s s i p a t e d i s , %f W\n”,Qd)
37 Qa=Qg-Qd // a r t i f i c i a l c o o l i n g r eq
38 // l e t m be mass o f l i q r eq
39 //Qt=m∗S∗ t=m∗1900∗10=19000m// assume S=1900 J/kg/C
40 m=Qa /19000 // kg/ s
41 printf(”mass o f c o o l i n g l i q r eq per s e c i s , %f kg/ s ”,

m)

Scilab code Exa 27.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=3 //kN
6 //n1=0.1∗n
7 W2=2 //kN
8 //n2=0.2∗n
9 W3=1 //kN

10 //n3=0.3n
11 W4=0

12 //n4=0.4n
13 L95 =20*10^6 // rev
14 b=1.17

15 //x=L95/L90
16 x=[log (1/0.95)/log (1/0.90) ]^(1/1.17)

17 L90=L95/x// rev
18 W={[(0.1* W1^3) +(0.2* W2^3) +(0.3* W3^3)

+0]/[0.1+0.2+0.3+0.4]}^(1/3)

19 C=W*(L90 /10^6) ^(1/3)
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20 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Scilab code Exa 28.3 Scilab code Exa 28.3 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 Np=300 //rpm
7 vr=3 //Tg/Tp=3
8 fop =120 //N/mmˆ2
9 fog =100

10 Tp=15

11 //b=14∗m
12 //v=%pi∗Dp∗Np/60=%pi∗m∗Tp∗Np/60=0.236∗m//m/ s
13 Cs=1

14 //Wt=(P/v ) ∗Cs=84746/m//N
15 //Cv=3/(3+v ) =3/(3+0.236∗m)
16 yp =0.154 -(0.912/ Tp)

17 Tg=3*Tp

18 yg =0.154 -(0.912/ Tg)

19 // fop ∗yp<f o g ∗yg . . . . d e s i n g i s p i n i o n based
20 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=1476∗mˆ2/(3+0.236m)
21 // u s i n g h i t and t r i a l ,m=6.4
22 // t ak i n g m=8 s tandard va lu e
23 m=8

24 printf(”module i s , %f mm\n”,m)
25 b=14*m

26 printf(” f a c e width i s , %f mm\n”,b)
27 Dp=m*Tp

28 Dg=m*Tg
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29 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f \n , %f \n”
,Dp ,Dg)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W=150000 //N
6 d=0.3 //m
7 N=1800 //rpm
8 p=1.6 //N/mmˆ2
9 Z=0.02 // kg/m/ s

10 c=0.25 //mm
11 // l e t l be the l e n g t h o f b e a r i n g i n mm
12 //A=l ∗d=300∗ l //mmˆ2
13 //pb=W/A
14 l=W/(300*p)//mm
15 printf(” l e n g t h o f b e a r i n g i s , %f mm\n”,l)
16 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

17 printf(” c o e e f i c i e n t o f f r i c t i o n i s , %f \n”,u)
18 V=%pi*d*N/60 //m/ s
19 Qg=u*W*V

20 printf(” heat gen i s , %f W\n”,Qg)

Scilab code Exa 27.2 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=720 //rpm
6 Lh =24000 // hours
7 W=1 //N
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8 L99 =60*N*Lh // rev
9 //x=L99/L90

10 x=0.85*0.9*[ log (1/0.99)/log (1/0.90) ]^(1/1.17)

11 L90=L99/x// rev
12 C=W*(L90 /10^6) ^(1/3)

13 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Scilab code Exa 27.2 Machine design

Scilab code Exa 26.31 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22500 //W
6 vr=2 //Dg/Dp=2
7 Np=200 //rpm
8 L=600 //mm
9 fop =60

10 fog =60

11 //b=10m
12 C=80

13 K=1.4

14 //L=Dg/2+Dp/2=1.5∗Dp
15 Dp=L/1.5

16 Dg=2*Dp

17 v=%pi*Dp*Np/60 //m/ s
18 Cv =3/(3+v)

19 //Tp=Dp/m
20 //yp =0.175−(0 .841/Tp)
21 //yp=0.175−0.0021∗m
22 Cs=1 // assume
23 Wt=P*Cs/v//N
24 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=137.6mˆ2−1.65mˆ3
25 // u s i n g h i t and t r i a l ,m=0.65
26 // t ak i n g m=8 s tandard va lu e
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27 m=8

28 printf(”module i s , %f mm\n”,m)
29 b=14*m

30 printf(” f a c e width i s , %f mm\n”,b)
31 Tp=Dp/m

32 Tg=Dg/m

33 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
%f \n”,Tp ,Tg)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.05 //m
6 l=0.1 //m
7 p=1.4 //N/mmˆ2
8 N=900 //rpm
9 //d/ c=1000

10 Z=0.011

11 to=75 // deg C
12 ta=35 // deg C
13 t=10 // deg C
14 S=1850

15 u=(33/10^8) *(Z*N/p)*1000+0.002

16 W=p*d*l*10^6 //N
17 V=%pi*d*N/60 //m/ s
18 Qg=u*W*V// /W
19 // ( tb−ta ) =0.5(75−35)=20// deg C
20 C=280 //W/mˆ2/C
21 Qd=C*l*d*20 //J/ s
22 printf(” headt d e s s i p a t e d i s , %f W\n”,Qd)
23 Qa=Qg-Qd //W
24 // l e t m be mass
25 //Qt=m∗S∗ t =18500∗ t
26 m=Qa /18500 // kg/ s
27 printf(” a r t i f i c i a l heat i s , %f W\n”,Qa)
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28 printf(”mass o f l u b r i c a n t ewq i s , %f kg/ s \n”,m)

Scilab code Exa 28.5 Scilab code Exa 28.5 Machine design Machine de-
sign

Scilab code Exa 26.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=4000 //N
6 Wa=5000 //N
7 N=1600 //rpm
8 Lh =5*300*10 // h r s // b e a r i n g l i f e i n hours
9 L=60*N*Lh // rev

10 //W=XVWr + YWa
11 // from t a l e 2 7 . 4 , . . we ge t
12 X=0.56

13 Y=1

14 V=1

15 W=0.56*1* Wr +1*Wa //N
16 C=W*(L/10^6) ^(1/3)

17 printf(”dynamic l oad r a t i n g i s , %f kN\n”,C)
18 // from t a b l e 2 7 . 6 , b e a r i n g numbr 315 .
19 Co =72000 //N
20 C1 =90000 //N
21 //Wa/Co =0 . 0 7 , . .
22 // from t a b l e 2 7 . 4
23 X1=0.56

24 Y1=1.6

25 W=0.56*1* Wr + 1.6*Wa //N
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26 Cb=W*(L/10^6) ^(1/3)

27 printf(” b a s i c dynamic l oad r a t i n g i s , %f kN\n”,Cb)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc

11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)

18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m

29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)

Machine design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.15 //m
6 W=10000 //N
7 N=1500 //rpm
8 // l =1.5∗d
9 c=0.15 //mm

10 Z=0.011

11 l=1.5*d*1000 //mm
12 p=W/(l*d*1000) //N/mmˆ2
13 u=(33/10^8) *(Z*N/p)*(d*1000/c)+0.002

14 printf(” c o e f f i c i e n t o f f r i c t i o n i s , %f\n”,u)
15 V=%pi*d*N/60 //m/ s
16 Qg=u*W*V//W
17 printf(”power wasted i n f r i c t i o n i s , %f W\n”,Qg)

Scilab code Exa 28.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc
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11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)

18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m

29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)

Scilab code Exa 27.4

Machine design

Scilab code Exa 26.61 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=2500 //N
6 Wa=1500 //N
7 //Wa/Wr=0.6
8 // r e f e r t a b l e 2 7 . 4
9 X=1
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10 V=1

11 Y=0

12 W=X*V*Wr + Y*Wa //N
13 // from t a b l e 2 7 . 5 , Ks = 1 . 5 . . .
14 Ks=1.5

15 W1=W*Ks //N
16 // r e f t a b l e 2 7 . 6
17 C=53000 //N
18 L=(C/W)^(3) *10^6

19 printf(” r a t i n g l i f e i s , %f r ev \n”,L)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=0.06 //m
6 l=0.09 //m
7 N=450 //rpm
8 Z=0.06 // kg/m/ s
9 c=0.1

10 S=14.3*10^6

11 p=(Z*N)*(d*1000/c)^2/S//N/mmˆ2
12 printf(” b e a r i n g p r e s s u r e i s , %f N/mmˆ2”,p)
13 W=p*l*d*10^6 //N
14 printf(” s a f e l oad i s ,%f N\n”,W)

Scilab code Exa 26.7 Scilab code Exa 26.7 Machine design Machine de-
sign
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Scilab code Exa 28.71 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=7000 //N
6 Wa=2100 //N
7 L=160*10^6 // rev
8 N=300 //rpm
9 // r e f t a b l e 2 7 . 4 ,Wa/Wr= 0 . 3 . .

10 X=0.65

11 Y=3.5

12 V=1

13 W=X*V*Wr + Y*Wa //N
14 C=W*(L/10^6) ^(1/3) //N
15 printf(” b a i s c dynamin l oad r a t i n g i s , %f N\n”,C)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=80 //mm
6 l=120 //mm
7 n=4

8 W=16.5*1000 //N
9 a=150 //mm

10 fb=15 //N/mmˆ2
11 ft=35 //N/mmˆ2
12 E=110*1000 //N/mmˆ2
13 t=sqrt (3*W*a/(2*fb*l))//mm
14 printf(” t h i c k n e s s o f b e a r i n g cap , %f mm\n”,t)
15 // l e t dc be c o r e d i a
16 dc =[(4/3) *(W/n)*(4/ %pi)*(1/ft)]^(0.5) //mm
17 printf(” d i a o f b o l t s i s , %f mm\n”,dc)
18 // l e t dx be d e f l c t i o n
19 dx=W*a^3/(4*E*l*t^3) //mm
20 printf(” d e f l c t i o n o f cap i s , %f mm\n”,dx)

Machine design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=1500 //rpm
6 P=15000 //W
7 vr=3

8 q=(%pi /180) *14.5

9 Tp=25

10 fop =200

11 fog =200

12 t=40

13 P1 =1.25*P

14 Tg=3*Tp

15 m=6 //mm. . assume
16 Dp=m*Tp /1000

17 Dg=m*Tg

18 v=%pi*Dp*Np/60 //m/ s
19 Cs=1

20 Wt=(P1/v)*Cs //N
21 Cv =3/(3+v)

22 yp =0.124 -(0.684/ Tp)

23 // l e t b be f a c e width
24 b1=Wt/(fop*Cv*%pi*m*yp)//mm
25 printf(” f a c e width i s , %f mm\n”,b1)
26 // i n p r a c t i c a l s i t u a t i o n b i s btw 9 . 5m to 12 . 5m. .

sometime i t i s a l s o taken as 6m
27 b=6*m

28 printf(” f a c e width a c t u a l i s , %f mm\n”,b)
29 printf(”addndum , dedendum , work ing depth , min t o t a l

depth , t oo th t h i c k n e s s , min c l e a r a n c e i s ,%fmm \n ,
%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n”,m ,1.25*m
,2*m ,2.25*m ,1.5708*m ,0.25*m)

30 Wn=Wt/sin(q)

31 Wp =0.00118* Tp*b*m^2 //N
32 Wr=sqrt(Wn^2 + Wp^2 +2*Wn*Wp*cos(q))
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33 M=Wr*100 //N−mm
34 T=Wt*(Dp/2) *1000 //N−mm
35 Te=sqrt(T^2 +M^2)

36 // l e t dp be p i n i o n hub d i a
37 dp=(Te /7.855) ^(1/3)

38 printf(” p i n i o n hub d i a i s , %f mm\n”,dp)
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Chapter 76

Ch29

Scilab code Exa 26.8 Scilab code Exa 27.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=150 //mm
6 R=75 //mm
7 d=50 //mm
8 r=25 //mm
9 p=0.8 //N/mmˆ2

10 N=100 //rpm
11 u=0.015

12 W=p*%pi*[R^2-r^2] //N
13 printf(” l oad to be suppor t ed i s , %f N\n”,W)
14 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
15 P=2*%pi*N*T/60000

16 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)

Machine design

1 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 Lh =15000 // h r s
6 Wr1 =2000 //N
7 Wa1 =1200 //N
8 N1=400 //rpm
9 Ks1=3

10 Wr2 =1500 //N
11 Wa2 =1000 //N
12 N2=500 //rpm
13 Ks2 =1.5

14 Wr3 =1000 //N
15 Wa3 =1500 //N
16 N3=600 //rpm
17 Ks3=2

18 Wr4 =1200 //N
19 Wa4 =2000 //N
20 N4=800 //rpm
21 Ks4=1

22 X=1

23 Y=1.5

24 V=1

25 W1=(Wr1 + Y*Wa1)*3 //N
26 W2=(Wr2 + Y*Wa2)*1.5 //N
27 W3=(Wr3 + Y*Wa3)*2 //N
28 W4=(Wr4 + Y*Wa4)*1 //N
29 printf(” va lu e o f W1,W2,W3,W4 i s , %f N\n , %f N\n , %f N\n

, %f N\n”,W1 ,W2,W3,W4)
30 //L=60∗N∗Lh=0.9∗10ˆ6∗N
31 L1 =(1/10) *0.9*10^6* N1

32 L2 =(1/10) *0.9*10^6* N2

33 L3 =(1/5) *0.9*10^6* N3

34 L4 =(3/5) *0.9*10^6* N4

35 printf(” l i f e o f b e a r i n g i s , %f r ev \n , %f r ev \n , %f r ev \
n , %f r ev \n”,L1 ,L2,L3,L4)

36 W=[(L1* W1^3 + L2* W2^3 + L3* W3^3 + L4* W4^3)/(L1+

L2+L3+L4)]^(1/3)
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37 L=L1+L2+L3+L4 // rev
38 C=W*(L/10^6) ^(1/3) //N
39 printf(”dynamic l oad r a t i n g i s , %f kN”,C)
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Chapter 77

ch28

Scilab code Exa 29.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 q=(%pi /180) *20

7 a=(%pi /180) *45

8 Np =10000 //rpm
9 Dp=0.08 //m

10 Dg=0.32 //m
11 fop =100

12 fog =100

13 fes =618

14 // l e t m i s module
15 T=P*60/(2* %pi*Np)//N−m
16 Wt=T/(Dp/2) //N
17 //Tp=Dp/m
18 //Te=Tp/( co s ( a ) ) ˆ3=226.4/m
19 //ypb =0.175−(0 .841/Te ) =0.175−0.0037m
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20 v=%pi*Dp*Np/60 //m/ s
21 Cv =0.75/(0.75+ sqrt(v))

22 //b=12.5m . . . assume
23 //Wt=fop ∗Cv∗b∗%pi∗m∗ypb=72mˆ2−1.5mˆ3
24 // u s i n g h i t and t r i a l m= 2 . 3 . . say 2 . 5
25 m=2.5

26 b=12.5*m

27 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

28 vr=Dg/Dp

29 Q=2*vr/(vr+1)

30 //x=tan ( qn )
31 x=tan(q)*tan(a)

32 qn=(%pi /180) *14.4

33 Ep =200*1000

34 Eg =200*1000

35 K=(fes)^2* sin(qn)*(1/1.4) *(1/Ep +1/Eg)//N/mmˆ2
36 Ww=Dp*b*Q*K*1000/( cos(a))^2 //N
37 printf(” l oad s t r e s s f a c t o r i s , %f N/mmˆ2\n”,K)
38 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)
39 printf(” s i n c e wear l oad a c t i n g i s more then

t a n g e n t i a t oo th l oad , hence d e s i g n i s s a f e ”)

Scilab code Exa 26.9 Machine design

Scilab code Exa 28.11 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=6

6 D=300 //mm
7 R=150 //mm
8 d=200 //mm
9 r=100 //mm
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10 N=120 //rpm
11 p=0.4 //N/mmˆ2
12 u=0.05

13 W=p*%pi*n*[R^2-r^2] //N
14 printf(” l oad to be suppor t ed i s , %f N\n”,W)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 G=10

6 //Tg/Tp=10
7 //Dg/Dp=10
8 L=660 //mm
9 P=500*1000 //W

10 Np=1800 //rpm
11 q=(%pi /180) *22.5

12 Wn=175 //N/mm
13 Aw=1

14 //Tp=(2∗Aw) / [G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2) −1}]
15 //x=G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2)−1}
16 printf(”numbr o f t e e t h on p i n i o n i s , %f\n”,Tp)
17 printf(”numbr o f t e e t h on p i n i o n i s , say 14\n”)
18 Tp=14

19 Tg=G*Tp

20 //L=Dg/2+Dp/2=5.5∗Dp///Dg/Dp=10
21 Dp=L/5.5

22 Dg=10*Dp

23 m=Dp/Tp

24 printf(”modulde i s , %f \n”,m)
25 Tp1=Dp/m

26 Tg1=G*Tp1

27 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
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%f \n”,Tp1 ,Tg1)
28 T=P*60/(2* %pi*Np)//N−m
29 Wt=T/(Dp/2)

30 Wn=Wt/cos(q)

31 b=Wn /175*1000 //mm
32 printf(” width i s , %f mm\n”,b)

Scilab code Exa 29.2 Scilab code Exa 29.2 Machine design Machine de-
sign

Scilab code Exa 26.101 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=600 //rpm
6 vr=4 //Tg/Tp=4
7 fop =84 //N/mmˆ2
8 fog =105 //N/mmˆ2
9 Tp=16

10 m=8 //mm
11 b=90 //mm
12 Dp=m*Tp /1000 //m
13 v=%pi*Dp*Np/60 //m/ s
14 Cv =3/(3+v)

15 yp =0.154 -(0.912/ Tp)

16 yg =0.154 -(0.912/ Tg)

17 // fop ∗yp<f o g ∗yg . . . t h e r e f o r e d i s e i g n i s p i n i o n based
18 Wt=fop*Cv*b*%pi*m*yp //N
19 P=Wt*v

20 printf(”power t r a n s i s , %f W\n”,P)
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 a=(%pi /180) *30

6 P=35000 //W
7 N=1500 //rpm
8 Tg=24

9 q=(%pi /180) *20

10 fo=56

11 //b=3∗pn . . . pn=pc∗ co s ( a ) . . . pc=%pi∗m. . put i n eq2
12 T=P*60/(2* %pi*N)//N−mm
13 Te=T/(cos(a))^3 //N
14 yb =0.154 -(0.912/ Te)

15 //Wt=T/(Dg/2) =(2T/m/Tg) . . . . Dg=m∗Tg
16 //Wt=18600/m . . . . eq1
17 //v=%pi∗N∗Dg/60=%pi∗m∗Tg∗N/60
18 //v=1.885 m//m/ s
19 //Cv=15/(1+v ) =15/(15+1.885m)
20 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
21 //Wt=( f o ∗Cv) ∗3∗%pi∗m∗ co s ( a ) ∗%pi∗m∗yb
22 //Wt=2780mˆ2/(15+1.885∗m) . . . . eq3
23 // u s i n g h i t an t r i a l and eq 1 and 3 ,we ge t m=5.5 , say

6
24 m=6

25 Dg=m*Tg

26 printf(”module and p i t c h d i a o f g ea r i s , %f mm\n , %f
mm\n”,m,Dg)

27 b=3*%pi*m*cos(a)

28 printf(” f a c e width i s , %f mm\n”,b)
29 Wt =18600/m

30 Wa=Wt*tan(a)//N
31 printf(” a x i a l t oo th i s , %f N\n”,Wa)

Machine design

1 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05

10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)

Scilab code Exa 29.3 Scilab code Exa 29.3 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 Np=300 //rpm
7 vr=3 //Tg/Tp=3
8 fop =120 //N/mmˆ2
9 fog =100

10 Tp=15

11 //b=14∗m
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12 //v=%pi∗Dp∗Np/60=%pi∗m∗Tp∗Np/60=0.236∗m//m/ s
13 Cs=1

14 //Wt=(P/v ) ∗Cs=84746/m//N
15 //Cv=3/(3+v ) =3/(3+0.236∗m)
16 yp =0.154 -(0.912/ Tp)

17 Tg=3*Tp

18 yg =0.154 -(0.912/ Tg)

19 // fop ∗yp<f o g ∗yg . . . . d e s i n g i s p i n i o n based
20 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=1476∗mˆ2/(3+0.236m)
21 // u s i n g h i t and t r i a l ,m=6.4
22 // t ak i n g m=8 s tandard va lu e
23 m=8

24 printf(”module i s , %f mm\n”,m)
25 b=14*m

26 printf(” f a c e width i s , %f mm\n”,b)
27 Dp=m*Tp

28 Dg=m*Tg

29 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f \n , %f \n”
,Dp ,Dg)

Scilab code Exa 29.101 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22000 //W
6 Np=1800 //rpm
7 Ng=600 //rpm
8 a=(%pi /180) *30

9 q=(%pi /180) *20

10 Tp=24

11 vr=3

12 fo=50 //N/mmˆ2
13 //b=4∗pc
14 oh=150 //mm. . overhang
15 t=50 //N/mmˆ2
16 T=P*60*1000/(2* %pi*Np)//N−mm
17 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
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18 Te=T/(cos(a))^3 //N
19 yb =0.154 -(0.912/ Te)

20 //Wt=T/(Dp/2) =(2T/m/Tp) . . . . Dp=m∗Tp
21 //Wt=9725/m . . . . eq1
22 //v=%pi∗m∗Tp∗Np=135.735∗m//m/min
23 //Cv=350/(350+v )
24 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
25 //Wt=( f o ∗Cv) ∗4∗%pi∗m∗%pi∗m∗yb . . . eq3
26 // u s i n g h i t and t r i a l i n eq2 and eq3 , we eg t m=4 . 7 5 . .

say 6
27 m=6

28 b=4*%pi*m

29 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

30 Dp=m*Tp

31 Tg=3*Tp

32 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
33 Dg=m*Tg

34 printf(” p i t c h c i r c l e d i a o f p i n i o n and gea r i s i s , %f
mm\n , %f mm\n”,Dp ,Dg)

35 Tg=3*Tp

36 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
37 // l e t dp be d i a o f p i n i o n s h a f t
38 Wt =9725/m

39 printf(”Wt i s , %f N\n”,Wt)
40 Wa=Wt*tan(a)

41 printf(”Wa i s , %f N\n”,Wa)
42 M1=Wt*oh //N−mm
43 M2=Wa*Dp/2 //N−mm
44 M=sqrt(M1^2 +M2^2)

45 printf(” e q u i v a l n e t bendng moment i s , %f N−mm\n”,M)
46 Te=sqrt(T^2 +M^2)

47 //dp=(Te ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
48 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n” ,(Te*16/( %pi*

t))^(1/3))

49 printf(” d i a o f p i n i o n s h a f t i s , say 35mm\n”)
50 dp=35 //mm
51 printf(” d i a o f p i n i o n hub i s , %f mm\n” ,1.8*dp)
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52 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dp)
53 T1=T*vr // to rque on gea r s h a f t
54 M22=Wa*Dg/2

55 Mr=sqrt(M1^2 +M22 ^2)

56 Te1=sqrt(Mr^2 + T1^2)

57 // l e t dg be d i a o f g ea r s h f a t
58 //dg=(Te1 ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
59 printf(” d i a o f g ea r s h a f t i s , %f mm\n” ,(Te1 *16/( %pi*t

))^(1/3))

60 printf(” d i a o f g ea r s h a f t i s , say 40 mm\n”)
61 dg=40 //mm
62 printf(” d i a o f g ea r hub i s , %f mm\n” ,1.8*dg)
63 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dg)
64 // l e t a1 be major a x i s and b1 minor a x i s
65 //b1=a1 /2
66 //Z=%pi∗b1∗a1 ˆ2/32=0.05∗ a1 ˆ3
67 v=135.735*m

68 Cv =350/(350+v)

69 Ws=Wt/Cv //N
70 Mb=Ws/4*Dg/2 //N−mm
71 printf(”max bending moment a c t i n g i s , %f N−mm\n”,Mb)
72 fb=42 //N/mmˆ2
73 // fb=M/Z
74 a1=(Mb /(0.05* fb))^(1/3) //mm
75 printf(” major and minor a x i s o f s e c t i o n i s , %f mm\n ,

%f mm\n”,a1 ,a1/2)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 d=300 //rpm
6 r=150 //rpm
7 W=200*1000 //N
8 N=75 //rpm
9 u=0.05
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10 p=0.3 //N/mmˆ2
11 D=1.4*d//mm
12 R=D/2

13 n=W/(p*%pi*(R^2-r^2))

14 printf(”numbr o f c o l l a r i s , %f ”,n)
15 T=(2/3)*u*W*[(R^3-r^3)/(R^2-r^2)]//N−mm
16 P=2*%pi*N*T/60000

17 printf(”power l o a s t i n f r i c t i o n i s , %f W\n”,P)
18 printf(” heat g en e r a t ed at ba=e a r i n g i s , %f W\n”,P)
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Chapter 79

Ch27

Scilab code Exa 30.1 Scilab code Exa 28.4 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 Np=1200 //rpm
7 Ng=780 //rpm
8 qs=%pi/2

9 Tp=30

10 q=(%pi /180) *14.5

11 //b=L/4
12 vr=Np/Ng

13 Tg=vr*Tp

14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *33

16 qp2=(%pi/2)-qp1
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17 Tep=Tp/cos(qp1)

18 Teg=Tg/cos(qp2)

19 ypb =0.124 -0.686/ Tep

20 ygb =0.124 -0.686/ Teg

21 // s i n c e th ey r a r e made o f sme mat e r i a l , ypb <ypg ,
t h e r f o e r e d e s i n g i s p i n i o n based

22 T=P*60*1000/(2* %pi*Np)//N−mm
23 //Wt=2∗T/Dp=2T/(m∗Tp) =18567/m//N
24 //v=%pi∗Dp∗Np/1000=%pi∗m∗Tp∗Np/1000
25 //v=113.1∗m m/min
26 // fw =140∗(280/(280+v ) //N/mmˆ2)
27 //L=Dp/(2∗ s i n ( qp i ) ) =27.54∗m//mm
28 //b=L/4=6.885∗m
29 //Wt=fw∗b∗%pi∗m∗ypb ∗ ( ( L−b ) /L)
30 //Wt=140∗ (280/(280+113.1m) ) ∗6 . 6685m∗%pi∗m∗ypb

∗ ( ( 2 7 . 5 4m−6.885m) /27 . 5 4m)
31 // u s i n g h i t and t r i a l , we ge t m=6.6 , say 8
32 m=8

33 printf(”module , f a c e width , addendum , dedundum , d i a o f
p in i on , s l a n t h e i g h t are , %f mm\n , %f mm\n , %f mm\n ,
%f mm\n , %f mm\n %f mm\n”,m ,6.885*m,m,1.2*m,(m*Tp
+2*8* cos(qp1)) ,27.54*m)

Scilab code Exa 27.1

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22500 //W
6 vr=2 //Dg/Dp=2
7 Np=200 //rpm
8 L=600 //mm
9 fop =60

10 fog =60

11 //b=10m
12 C=80
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13 K=1.4

14 //L=Dg/2+Dp/2=1.5∗Dp
15 Dp=L/1.5

16 Dg=2*Dp

17 v=%pi*Dp*Np/60 //m/ s
18 Cv =3/(3+v)

19 //Tp=Dp/m
20 //yp =0.175−(0 .841/Tp)
21 //yp=0.175−0.0021∗m
22 Cs=1 // assume
23 Wt=P*Cs/v//N
24 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=137.6mˆ2−1.65mˆ3
25 // u s i n g h i t and t r i a l ,m=0.65
26 // t ak i n g m=8 s tandard va lu e
27 m=8

28 printf(”module i s , %f mm\n”,m)
29 b=14*m

30 printf(” f a c e width i s , %f mm\n”,b)
31 Tp=Dp/m

32 Tg=Dg/m

33 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
%f \n”,Tp ,Tg)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 W1=3 //kN
6 //n1=0.1∗n
7 W2=2 //kN
8 //n2=0.2∗n
9 W3=1 //kN

10 //n3=0.3n
11 W4=0

12 //n4=0.4n
13 L95 =20*10^6 // rev
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14 b=1.17

15 //x=L95/L90
16 x=[log (1/0.95)/log (1/0.90) ]^(1/1.17)

17 L90=L95/x// rev
18 W={[(0.1* W1^3) +(0.2* W2^3) +(0.3* W3^3)

+0]/[0.1+0.2+0.3+0.4]}^(1/3)

19 C=W*(L90 /10^6) ^(1/3)

20 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Scilab code Exa 27.2 Scilab code Exa 27.2 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc

11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)

18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
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20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m

29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)

Scilab code Exa 30.21 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 N=720 //rpm
6 Lh =24000 // hours
7 W=1 //N
8 L99 =60*N*Lh // rev
9 //x=L99/L90

10 x=0.85*0.9*[ log (1/0.99)/log (1/0.90) ]^(1/1.17)

11 L90=L99/x// rev
12 C=W*(L90 /10^6) ^(1/3)

13 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 qs=(%pi/2)

6 Dp=0.08 //m
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7 Dg=0.1 //m
8 q=(%pi /180) *14.5

9 fop =55

10 fog =55

11 P=2750 //W
12 Np=1100

13 //rpm
14 fes =630

15 Ep =84000 //N/mmˆ2
16 Eg=Ep

17 vr=Dg/Dp

18 // tan ( qp1 )=1/vr
19 qp1=(%pi /180) *38.66

20 qp2=(%pi/2)-qp1

21 //Tp=Dp∗1000/m
22 //Tg=Dg∗1000/m
23 //Tep=Tp/ co s ( qp1 )
24 //Teg=Tg/ co s ( qp2 )
25 //ypb =0.124−0.686/Tep=0.124−0.00668∗m
26 // ygb =0.124−0.686/Teg
27 v=%pi*Dp*Np/60 //m/ s
28 Cv =6/(6+v)

29 L=sqrt((Dg/2)^2 +(Dp/2)^2) *1000 //mm
30 b=L/3

31 T=P*60*1000/(2* %pi*Np)//N−mm
32 Wt=T/(Dp *1000/2) //N
33 //Wt=fop ∗Cv∗b∗%pi∗m∗ (0 .124 −0 .00668∗m) ( ( L−b ) /L)
34 //Wt=175m−9.43mˆ2
35 // u s i n g h i t and t r i a l , we ge t m=4.5 , s s ay
36 m=5

37 Tp=Dp *1000/m

38 Tg=Dg *1000/m

39 printf(”module i s , %f mm\n”,m)
40 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,

%f \n”,Tp ,Tg)
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Scilab code Exa 28.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc

11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)

18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m
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29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)

Scilab code Exa 30.3 Machine design

Scilab code Exa 30.31 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 qs=%pi/2

6 P=9000 //W
7 Tp=21

8 Tg=60

9 fop =85

10 fog =55

11 Np=1200 //rpm
12 Ng=420 //rpm
13 q=(%pi /180) *14.5

14 vr=Tg/Tp

15 // tan ( qp1 )=1/vr
16 qp1=(%pi /180) *19.3

17 qp2=(%pi/2)-qp1

18 Tep=Tp/cos(qp1)

19 Teg=Tg/cos(qp2)

20 ypb =0.124 -0.686/ Tep

21 ygb =0.124 -0.686/ Teg

22 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
t h e r f o e r e d e s i n g i s g ea r based

23 T=P*60*1000/(2* %pi*Ng)//N−mm
24 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =6820/m//N
25 //v=%pi∗Dg∗Ng/60=1320∗m//mm/ s
26 //Cv=6/(6+v )
27 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
28 //b=L/3=10.67∗m//mm
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29 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
30 //Wt=885mˆ2/(6+1.32∗m)
31 // 885∗mˆ3 −9002∗m−40920
32 // u s i n g h i t and t r i a l method , we ge t m=4.52 , say m=5
33 m=5 //mm
34 b=10.67*m

35 printf(”module i s , %f mm\n”,m)
36 printf(” f a c e width i s , %f mm\n”,b)
37 Dp=m*Tp

38 Dg=m*Tg

39 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

40 v=1.32*m

41 Wt =6820/m

42 // t a b l e 2 8 . 7 ,
43 e=0.055 //mm// e r r o r
44 // t ak i n g
45 K=0.107 // 14 . 5 compos i t e t e e t h
46 Ep =210*1000 //N/mmˆ2
47 Eg =84*1000 //N/mmˆ2
48 C=K*e/(1/Ep + 1/Eg)//N/mm
49 Wd=Wt +[(21*v*(b*C + Wt))/(21*v + sqrt(b*C + Wt))]

50 printf(”dynamic l oad a c t i n g i s , %f N\n”,Wd)
51 fe=84

52 Ws=fe*b*%pi*m*ygb

53 printf(” s t a t i c l o ad a c t i n g i s , %f N\n”,Ws)
54 printf(” s i n c e Ws<Wd, t h e r e f o r e d e s i n g i s not p e r f e c t \

n”)
55 C1 =0.107*0.015/(1/ Ep +1/Eg)//N−mm
56 Wd1=Wt +[(21*v*(b*C1+ Wt))/(21*v + sqrt(b*C1 + Wt))]

57 printf(”new dynamic l oad a c t i n g i s , %f N\n”,Wd1)
58 printf(”now by chang ind dynamic f a c t o r (C) ,we ge t Ws

>Wd, hence d e s i n g i s , s a f e \n”)
59 fes =630 //N/mmˆ2
60 K1=(fes)^2* sin(q)*(1/1.4) *(1/Eg +1/Ep)//N/mmˆ2
61 Q=2*Teg/(Teg+Tep)

62 Ww=Dp*b*Q*K1

63 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)

936



64 printf(” s i n c e Ww>Wd1. , hence d e s i n g i s s a f e ”)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=4000 //N
6 Wa=5000 //N
7 N=1600 //rpm
8 Lh =5*300*10 // h r s // b e a r i n g l i f e i n hours
9 L=60*N*Lh // rev

10 //W=XVWr + YWa
11 // from t a l e 2 7 . 4 , . . we ge t
12 X=0.56

13 Y=1

14 V=1

15 W=0.56*1* Wr +1*Wa //N
16 C=W*(L/10^6) ^(1/3)

17 printf(”dynamic l oad r a t i n g i s , %f kN\n”,C)
18 // from t a b l e 2 7 . 6 , b e a r i n g numbr 315 .
19 Co =72000 //N
20 C1 =90000 //N
21 //Wa/Co =0 . 0 7 , . .
22 // from t a b l e 2 7 . 4
23 X1=0.56

24 Y1=1.6

25 W=0.56*1* Wr + 1.6*Wa //N
26 Cb=W*(L/10^6) ^(1/3)

27 printf(” b a s i c dynamic l oad r a t i n g i s , %f kN\n”,Cb)
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Scilab code Exa 28.7 Scilab code Exa 28.7 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 qs=%pi/2

7 vr=3

8 fog =70

9 fop =100

10 P=37500 //W
11 Np=750 //rpm
12 //b=L/3
13 oh=150 //mm
14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *18.43

16 qp2=(%pi/2)-qp1

17 Tp=20 // assume
18 Tg=vr*Tp

19 Tep=Tp/cos(qp1)

20 Teg=Tg/cos(qp2)

21 ypb =0.124 -0.686/ Tep

22 ygb =0.124 -0.686/ Teg

23 Ng=Np/3

24 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
t h e r f o e r e d e s i n g i s g ea r based

25 T=P*60*1000/(2* %pi*Ng)//N−mm
26 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =47.7∗1000/m//N
27 //v=%pi∗Dg∗Ng/60=0.7855∗m//m/ s
28 //Cv=3/(3+v )
29 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
30 //b=L/3=10.67∗m//mm
31 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
32 //Wt=691∗mˆ2/(3+0.7855∗m)
33 // u s i n g h i t and t r i a l , we ge t m=8.8 , say 10
34 m=10
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35 b=10.54*m

36 printf(”module i s , %f mm\n”,m)
37 printf(” f a c e width i s , %f mm\n”,b)
38 Dp=m*Tp

39 Dg=m*Tg

40 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

41 // l e t dp be d i a p f p i n i o n s h a f t
42 T1=P*60*1000/(2* %pi*Np)

43 L=31.62*m

44 Rm=(L-b/2)*Dp/(2*L)//mm
45 WT=T1/Rm

46 WRH=WT*tan(q)*sin(qp1)//N
47 WRV=WT*tan(q)*cos(qp1)//N
48 printf(” a x i a l a nd r a d i a l f o r c e a c t i n on p i s t o n s h a f t

i s , %f N\n , %f N\n”,WRH ,WRV)
49 M1=WRV*oh-WRH*Rm

50 printf(”moment due to Wrh and Wrv i s , %f N−mm\n”,M1)
51 M2=WT*oh

52 M3=sqrt(M1^2 +M2^2)

53 Te=sqrt(T1^2 + M3^2)

54 t=45

55 printf(” net moment a c t i n g i s , %f N−mm\n”,M3)
56 dp=(16*Te/(%pi*t))^(1/3)

57 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n”,dp)

Scilab code Exa 27.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=1500 //rpm
6 P=15000 //W
7 vr=3

8 q=(%pi /180) *14.5

9 Tp=25

10 fop =200

11 fog =200
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12 t=40

13 P1 =1.25*P

14 Tg=3*Tp

15 m=6 //mm. . assume
16 Dp=m*Tp/1000

17 Dg=m*Tg

18 v=%pi*Dp*Np/60 //m/ s
19 Cs=1

20 Wt=(P1/v)*Cs //N
21 Cv =3/(3+v)

22 yp =0.124 -(0.684/ Tp)

23 // l e t b be f a c e width
24 b1=Wt/(fop*Cv*%pi*m*yp)//mm
25 printf(” f a c e width i s , %f mm\n”,b1)
26 // i n p r a c t i c a l s i t u a t i o n b i s btw 9 . 5m to 12 . 5m. .

sometime i t i s a l s o taken as 6m
27 b=6*m

28 printf(” f a c e width a c t u a l i s , %f mm\n”,b)
29 printf(”addndum , dedendum , work ing depth , min t o t a l

depth , t oo th t h i c k n e s s , min c l e a r a n c e i s ,%fmm \n ,
%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n”,m ,1.25*m
,2*m ,2.25*m ,1.5708*m ,0.25*m)

30 Wn=Wt/sin(q)

31 Wp =0.00118* Tp*b*m^2 //N
32 Wr=sqrt(Wn^2 + Wp^2 +2*Wn*Wp*cos(q))

33 M=Wr*100 //N−mm
34 T=Wt*(Dp/2) *1000 //N−mm
35 Te=sqrt(T^2 +M^2)

36 // l e t dp be p i n i o n hub d i a
37 dp=(Te /7.855) ^(1/3)

38 printf(” p i n i o n hub d i a i s , %f mm\n”,dp)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
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5 Wr=2500 //N
6 Wa=1500 //N
7 //Wa/Wr=0.6
8 // r e f e r t a b l e 2 7 . 4
9 X=1

10 V=1

11 Y=0

12 W=X*V*Wr + Y*Wa //N
13 // from t a b l e 2 7 . 5 , Ks = 1 . 5 . . .
14 Ks=1.5

15 W1=W*Ks //N
16 // r e f t a b l e 2 7 . 6
17 C=53000 //N
18 L=(C/W)^(3) *10^6

19 printf(” r a t i n g l i f e i s , %f r ev \n”,L)
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Chapter 81

Ch29

Scilab code Exa 31.1 Scilab code Exa 31.1 Machine design Machine de-
sign

Scilab code Exa 27.51 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 q=(%pi /180) *20

7 a=(%pi /180) *45

8 Np =10000 //rpm
9 Dp=0.08 //m

10 Dg=0.32 //m
11 fop =100

12 fog =100

13 fes =618

14 // l e t m i s module
15 T=P*60/(2* %pi*Np)//N−m
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16 Wt=T/(Dp/2) //N
17 //Tp=Dp/m
18 //Te=Tp/( co s ( a ) ) ˆ3=226.4/m
19 //ypb =0.175−(0 .841/Te ) =0.175−0.0037m
20 v=%pi*Dp*Np/60 //m/ s
21 Cv =0.75/(0.75+ sqrt(v))

22 //b=12.5m . . . assume
23 //Wt=fop ∗Cv∗b∗%pi∗m∗ypb=72mˆ2−1.5mˆ3
24 // u s i n g h i t and t r i a l m= 2 . 3 . . say 2 . 5
25 m=2.5

26 b=12.5*m

27 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

28 vr=Dg/Dp

29 Q=2*vr/(vr+1)

30 //x=tan ( qn )
31 x=tan(q)*tan(a)

32 qn=(%pi /180) *14.4

33 Ep =200*1000

34 Eg =200*1000

35 K=(fes)^2* sin(qn)*(1/1.4) *(1/Ep +1/Eg)//N/mmˆ2
36 Ww=Dp*b*Q*K*1000/( cos(a))^2 //N
37 printf(” l oad s t r e s s f a c t o r i s , %f N/mmˆ2\n”,K)
38 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)
39 printf(” s i n c e wear l oad a c t i n g i s more then

t a n g e n t i a t oo th l oad , hence d e s i g n i s s a f e ”)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=3

6 m=6

7 Dw=50 //mm
8 Tg=30

9 q=(%pi /180) *14.5

10 u=0.05
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11 // tan ( y )=m∗n/Dw
12 y=(%pi /180) *19.8 // rad
13 printf(” l e ad ang l e i s , %f deg \n”,y)
14 vr=Tg/n

15 printf(” v e l o c i t y r a t i o i s , %f \n”,vr)
16 Dg=m*Tg

17 x=(Dw+Dg)/2

18 printf(” c e n t r e d i a t i s , %f mm\n”,x)
19 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

20 printf(” e f f i i s , %f \n”,eff)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Wr=7000 //N
6 Wa=2100 //N
7 L=160*10^6 // rev
8 N=300 //rpm
9 // r e f t a b l e 2 7 . 4 ,Wa/Wr= 0 . 3 . .

10 X=0.65

11 Y=3.5

12 V=1

13 W=X*V*Wr + Y*Wa //N
14 C=W*(L/10^6) ^(1/3) //N
15 printf(” b a i s c dynamin l oad r a t i n g i s , %f N\n”,C)

Scilab code Exa 29.2 Scilab code Exa 27.6 Machine design Machine
design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 a=(%pi /180) *30

6 P=35000 //W
7 N=1500 //rpm
8 Tg=24

9 q=(%pi /180) *20

10 fo=56

11 //b=3∗pn . . . pn=pc∗ co s ( a ) . . . pc=%pi∗m. . put i n eq2
12 T=P*60/(2* %pi*N)//N−mm
13 Te=T/(cos(a))^3 //N
14 yb =0.154 -(0.912/ Te)

15 //Wt=T/(Dg/2) =(2T/m/Tg) . . . . Dg=m∗Tg
16 //Wt=18600/m . . . . eq1
17 //v=%pi∗N∗Dg/60=%pi∗m∗Tg∗N/60
18 //v=1.885 m//m/ s
19 //Cv=15/(1+v ) =15/(15+1.885m)
20 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
21 //Wt=( f o ∗Cv) ∗3∗%pi∗m∗ co s ( a ) ∗%pi∗m∗yb
22 //Wt=2780mˆ2/(15+1.885∗m) . . . . eq3
23 // u s i n g h i t an t r i a l and eq 1 and 3 ,we ge t m=5.5 , say

6
24 m=6

25 Dg=m*Tg

26 printf(”module and p i t c h d i a o f g ea r i s , %f mm\n , %f
mm\n”,m,Dg)

27 b=3*%pi*m*cos(a)

28 printf(” f a c e width i s , %f mm\n”,b)
29 Wt =18600/m

30 Wa=Wt*tan(a)//N
31 printf(” a x i a l t oo th i s , %f N\n”,Wa)

Scilab code Exa 31.2

1 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 Lh =15000 // h r s
6 Wr1 =2000 //N
7 Wa1 =1200 //N
8 N1=400 //rpm
9 Ks1=3

10 Wr2 =1500 //N
11 Wa2 =1000 //N
12 N2=500 //rpm
13 Ks2 =1.5

14 Wr3 =1000 //N
15 Wa3 =1500 //N
16 N3=600 //rpm
17 Ks3=2

18 Wr4 =1200 //N
19 Wa4 =2000 //N
20 N4=800 //rpm
21 Ks4=1

22 X=1

23 Y=1.5

24 V=1

25 W1=(Wr1 + Y*Wa1)*3 //N
26 W2=(Wr2 + Y*Wa2)*1.5 //N
27 W3=(Wr3 + Y*Wa3)*2 //N
28 W4=(Wr4 + Y*Wa4)*1 //N
29 printf(” va lu e o f W1,W2,W3,W4 i s , %f N\n , %f N\n , %f N\n

, %f N\n”,W1 ,W2,W3,W4)
30 //L=60∗N∗Lh=0.9∗10ˆ6∗N
31 L1 =(1/10) *0.9*10^6* N1

32 L2 =(1/10) *0.9*10^6* N2

33 L3 =(1/5) *0.9*10^6* N3

34 L4 =(3/5) *0.9*10^6* N4

35 printf(” l i f e o f b e a r i n g i s , %f r ev \n , %f r ev \n , %f r ev \
n , %f r ev \n”,L1 ,L2,L3,L4)

36 W=[(L1* W1^3 + L2* W2^3 + L3* W3^3 + L4* W4^3)/(L1+

L2+L3+L4)]^(1/3)
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37 L=L1+L2+L3+L4 // rev
38 C=W*(L/10^6) ^(1/3) //N
39 printf(”dynamic l oad r a t i n g i s , %f kN”,C)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 Nw=2000 //rpm
7 Ng=75 //rpm
8 n=3

9 Dw=65 //mm
10 Tg=90

11 m=6 //mm
12 q=(%pi /180) *20

13 u=0.1

14 T=P*60000/(2* %pi*Nw)//N−mm
15 Wt=T/(Dw/2) //N
16 printf(” t a n g e n t i a l f o r c e a c t i n g i s , %f N\n”,Wt)
17 // l e t y be l e ad ang l e
18 // tan ( y )=m∗n/Dw
19 y=(%pi /180) *15.5 // rad
20 Wa=Wt/tan(y)

21 Wr=Wa*tan(q)

22 printf(” a x i a l f o r c e and s e p a r a t i n g f o r c e a c t i n g i s% f
N\n , %f N\n”,Wa ,Wr)

23 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

24 printf(” e f f i i s , %f \n”,eff)
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Chapter 82

ch28

Scilab code Exa 29.3 Scilab code Exa 29.3 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22000 //W
6 Np=1800 //rpm
7 Ng=600 //rpm
8 a=(%pi /180) *30

9 q=(%pi /180) *20

10 Tp=24

11 vr=3

12 fo=50 //N/mmˆ2
13 //b=4∗pc
14 oh=150 //mm. . overhang
15 t=50 //N/mmˆ2
16 T=P*60*1000/(2* %pi*Np)//N−mm
17 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
18 Te=T/(cos(a))^3 //N
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19 yb =0.154 -(0.912/ Te)

20 //Wt=T/(Dp/2) =(2T/m/Tp) . . . . Dp=m∗Tp
21 //Wt=9725/m . . . . eq1
22 //v=%pi∗m∗Tp∗Np=135.735∗m//m/min
23 //Cv=350/(350+v )
24 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
25 //Wt=( f o ∗Cv) ∗4∗%pi∗m∗%pi∗m∗yb . . . eq3
26 // u s i n g h i t and t r i a l i n eq2 and eq3 , we eg t m=4 . 7 5 . .

say 6
27 m=6

28 b=4*%pi*m

29 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

30 Dp=m*Tp

31 Tg=3*Tp

32 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
33 Dg=m*Tg

34 printf(” p i t c h c i r c l e d i a o f p i n i o n and gea r i s i s , %f
mm\n , %f mm\n”,Dp ,Dg)

35 Tg=3*Tp

36 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
37 // l e t dp be d i a o f p i n i o n s h a f t
38 Wt =9725/m

39 printf(”Wt i s , %f N\n”,Wt)
40 Wa=Wt*tan(a)

41 printf(”Wa i s , %f N\n”,Wa)
42 M1=Wt*oh //N−mm
43 M2=Wa*Dp/2 //N−mm
44 M=sqrt(M1^2 +M2^2)

45 printf(” e q u i v a l n e t bendng moment i s , %f N−mm\n”,M)
46 Te=sqrt(T^2 +M^2)

47 //dp=(Te ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
48 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n” ,(Te*16/( %pi*

t))^(1/3))

49 printf(” d i a o f p i n i o n s h a f t i s , say 35mm\n”)
50 dp=35 //mm
51 printf(” d i a o f p i n i o n hub i s , %f mm\n” ,1.8*dp)
52 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dp)
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53 T1=T*vr // to rque on gea r s h a f t
54 M22=Wa*Dg/2

55 Mr=sqrt(M1^2 +M22 ^2)

56 Te1=sqrt(Mr^2 + T1^2)

57 // l e t dg be d i a o f g ea r s h f a t
58 //dg=(Te1 ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
59 printf(” d i a o f g ea r s h a f t i s , %f mm\n” ,(Te1 *16/( %pi*t

))^(1/3))

60 printf(” d i a o f g ea r s h a f t i s , say 40 mm\n”)
61 dg=40 //mm
62 printf(” d i a o f g ea r hub i s , %f mm\n” ,1.8*dg)
63 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dg)
64 // l e t a1 be major a x i s and b1 minor a x i s
65 //b1=a1 /2
66 //Z=%pi∗b1∗a1 ˆ2/32=0.05∗ a1 ˆ3
67 v=135.735*m

68 Cv =350/(350+v)

69 Ws=Wt/Cv //N
70 Mb=Ws/4*Dg/2 //N−mm
71 printf(”max bending moment a c t i n g i s , %f N−mm\n”,Mb)
72 fb=42 //N/mmˆ2
73 // fb=M/Z
74 a1=(Mb /(0.05* fb))^(1/3) //mm
75 printf(” major and minor a x i s o f s e c t i o n i s , %f mm\n ,

%f mm\n”,a1 ,a1/2)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 P=10000 //W
7 NW=1400 //rpm
8 vr=12

9 x=225 //mm
10 // 1/( tan ( y ) ) ˆ3=vr
11 y=(%pi /180) *23.6
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12 printf(” l e ad ang l e i s ,%f rad \n”,y)
13 // l e t x/ l n=u
14 u=(1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

15 ln=x/u

16 // p r i n t f (” normal l e ad i s , %f mm\n” , l n )
17 l=ln/cos(y)

18 // p r i n t f (” a x i a l l e ad i s , %f mm\n” , l )
19 n=4

20 Tw=n

21 //pa=l /4// a x i a l p i t c h
22 m=8 // assume
23 pa=%pi*m

24 printf(” a x i a l p i t c h i s , %f mm\n”,pa)
25 l1=pa*n

26 printf(” a x i a l l e ad i s , %f mm\n”,l1)
27 ln1=l1*cos(y)

28 printf(” normal l e ad i s , %f mm\n”,ln1)
29 x1=(ln1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

30 printf(” c e n e t r e d i a t a n c e i s , %f mm\n”,x1)
31 Dw=l1/(%pi*tan(y))//mm
32 printf(” p i t c h c i r c l e d i a i s , %f mm\n”,Dw)
33 Lw1=pa*(4.5 + 0.02 *Tw)// u s i n g t a b l e 3 1 . 3
34 // t h i s l e n g t h i s to be i n c by 25 to 30 mm f o r f e e d

marks , t h e r e f o r e
35 Lw=Lw1+25 //mm
36 printf(” l e n g t h o f th r eaded p o r t i o n i s , %f mm\n”,Lw)
37 h=0.623* pa

38 printf(” depth o f t oo th i s , %f mm\n”,h)
39 a=0.286* pa

40 printf(”addendum i s , %f mm\n”,a)
41 Dow=Dw+2*a

42 printf(” o u t s i d e d i a o f worm i s , %f mm\n”,Dow)
43 Tg=n*vr

44 Dg=m*Tg

45 printf(” p i t c c i r c l e d i a o f worm gea r s i , %f mm\n”,Dg)
46 Dog=Dg +0.8903* pa

47 printf(” o u t s i d e d i a o f worm gea r i s , %f mm\n”,Dog)
48 Dt=Dg +0.572* pa
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49 printf(” t h r o a t d i a i s , %f mm\n”,Dt)
50 b=2.15* pa + 5

51 printf(” f a c e width i s , %f mm\n”,b)
52 NG=NW/vr

53 T=P*60/(2* %pi*NG)//N−m
54 WT=2*T*1000/ Dg //N
55 v=%pi *0.384* Ng/60 //m/ s
56 Cv =6/(6+v)

57 y1 =0.154 -(0.912/ Tg)

58 fo=84

59 //Wt=f o ∗Cv∗b∗%pi∗m∗y1 =84∗0.72∗b∗m∗0 . 1 35
60 Wt =84*0.72*59* %pi*m*0.135

61 printf(” t a n g t i a l l o ad a c t i n g i i s %f N\n”,Wt)
62 printf(” s i n c e i t i s more than l oad a c t i n g on gea r ,

so d e s i n g i s s a f e \n”)
63 WD=Wt/Cv

64 printf(”dynamic l oad i s , %f N\n”,WD)
65 printf(” s i n c e WD>Wt, d e s i g n i s s a f e \n”)
66 WS=168*b*%pi*m*y1

67 printf(” s t a t i c l o a c i s ,%f N\n”,WS)
68 printf(” s i n c e WS>Wt, d e s i g n i s s a f e \n”)
69 K=0.55

70 WW=Dg*b*K’

71 printf(”wear l aod i s , %f N \n”,WW)
72 printf(” s i n c e WW>Wt, d e s i g n i s s a f e \n”)
73 rv=%pi*Dw*NW/cos(y)/1000

74 u2 =0.025+ rv /18000

75 // tan ( q2 )=u2
76 q2=(%pi /180) *2.548

77 eff2=tan(y)/(tan(q2+y))

78 Qg =1.25*P*(1-eff2)

79 Aw=(%pi/4)*Dw^2 //mmˆ2
80 Ag=(%pi/4)*Dg^2

81 A=Aw+Ag //mmˆ2
82 //Qd=A∗ ( t2−t1 ) ∗378
83 Qd=Qg

84 // t2−t1=G
85 G=Qg/45.4
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86 printf(”temp d i f f i s , %f d eg r e e C\n”,G)

Scilab code Exa 28.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 G=10

6 //Tg/Tp=10
7 //Dg/Dp=10
8 L=660 //mm
9 P=500*1000 //W

10 Np=1800 //rpm
11 q=(%pi /180) *22.5

12 Wn=175 //N/mm
13 Aw=1

14 //Tp=(2∗Aw) / [G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2) −1}]
15 //x=G∗{ s q r t (1+1/G∗ (1/G +2) ∗ ( s i n ( q ) ) ˆ2)−1}
16 printf(”numbr o f t e e t h on p i n i o n i s , %f\n”,Tp)
17 printf(”numbr o f t e e t h on p i n i o n i s , say 14\n”)
18 Tp=14

19 Tg=G*Tp

20 //L=Dg/2+Dp/2=5.5∗Dp///Dg/Dp=10
21 Dp=L/5.5

22 Dg=10*Dp

23 m=Dp/Tp

24 printf(”modulde i s , %f \n”,m)
25 Tp1=Dp/m

26 Tg1=G*Tp1

27 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
%f \n”,Tp1 ,Tg1)

28 T=P*60/(2* %pi*Np)//N−m
29 Wt=T/(Dp/2)

30 Wn=Wt/cos(q)
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31 b=Wn /175*1000 //mm
32 printf(” width i s , %f mm\n”,b)
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ch30

Scilab code Exa 31.4 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=1100 //W
6 vr=27

7 Nw=1440 //rpm
8 q=(%pi /180) *20

9 x=100 //mm
10 //Dw=(x ) ˆ ( 0 . 8 7 5 ) / ( 1 . 4 1 6 ) //
11 printf(” p i t c h c i r c l e d i a i s , %f mm\n” ,(x)^(0.875)

/(1.416))

12 printf(” p i t c h c i r l c e d i a i s , say 40mm\n”)
13 Dw=40 //mm
14 Dg=2*x-Dw //mm
15 Tg=2*27 // 27 i s t r a n sm i s s i o n r a t i o , , from t a b l e 3 1 . 2
16 pa=%pi*Dg/Tg //mm
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17 pc=pa

18 m=pc/%pi //mm// module
19 DG=pc*Tg/%pi

20 printf(” a c t u a l p i t c h i s% f mm\n”,DG)
21 DW=2*x-DG

22 printf(” a c t u a l d i a i s , %f mm\n”,DW)
23 b=0.73* DW

24 printf(” f a c e width i s , %f mm\n”,b)
25 Ng=Nw/vr //rpm
26 v=%pi*Dg*Ng/60 //m/s ’
27 Cv =6/(6+v)

28 y=0.154 -(0.912/ Tg)

29 fo=84

30 Wt=fo*Cv*b*%pi*m*y//N
31 P1=Wt*v

32 printf(”power t r an due to t a n g e n t i a l l o ad i s , %f W\n”
,P1)

33 printf(” s i n c e power t r an i s more then g i v en power ,
hence d e s i g n i s s a f e \n”)

34 WD=Wt/Cv //N
35 P2=WD*v

36 printf(”powr due to dynamic l oad i s , %f W\n”,P2)
37 printf(” s i n c e power t r an i s more then g i v en power ,

hence d e s i g n i s s a f e \n”)
38 fe=168

39 Ws=fe*b*%pi*m*y//N
40 P3=Ws*v

41 printf(”powr due to s t a t i c l o ad i s , %f W\n”,P3)
42 P4 =3650*(x)^(1.7) /(vr+ 5)

43 printf(”power due to heat des i s , %f W”,P4)
44 printf(” s i n c e power t r an i s more then g i v en power ,

hence d e s i g n i s s a f e \n”)

Scilab code Exa 30.1

Machine design
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Scilab code Exa 28.21 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 Np=1200 //rpm
7 Ng=780 //rpm
8 qs=%pi/2

9 Tp=30

10 q=(%pi /180) *14.5

11 //b=L/4
12 vr=Np/Ng

13 Tg=vr*Tp

14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *33

16 qp2=(%pi/2)-qp1

17 Tep=Tp/cos(qp1)

18 Teg=Tg/cos(qp2)

19 ypb =0.124 -0.686/ Tep

20 ygb =0.124 -0.686/ Teg

21 // s i n c e th ey r a r e made o f sme mat e r i a l , ypb <ypg ,
t h e r f o e r e d e s i n g i s p i n i o n based

22 T=P*60*1000/(2* %pi*Np)//N−mm
23 //Wt=2∗T/Dp=2T/(m∗Tp) =18567/m//N
24 //v=%pi∗Dp∗Np/1000=%pi∗m∗Tp∗Np/1000
25 //v=113.1∗m m/min
26 // fw =140∗(280/(280+v ) //N/mmˆ2)
27 //L=Dp/(2∗ s i n ( qp i ) ) =27.54∗m//mm
28 //b=L/4=6.885∗m
29 //Wt=fw∗b∗%pi∗m∗ypb ∗ ( ( L−b ) /L)
30 //Wt=140∗ (280/(280+113.1m) ) ∗6 . 6685m∗%pi∗m∗ypb

∗ ( ( 2 7 . 5 4m−6.885m) /27 . 5 4m)
31 // u s i n g h i t and t r i a l , we ge t m=6.6 , say 8
32 m=8

33 printf(”module , f a c e width , addendum , dedundum , d i a o f
p in i on , s l a n t h e i g h t are , %f mm\n , %f mm\n , %f mm\n ,
%f mm\n , %f mm\n %f mm\n”,m ,6.885*m,m,1.2*m,(m*Tp
+2*8* cos(qp1)) ,27.54*m)
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Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=600 //rpm
6 vr=4 //Tg/Tp=4
7 fop =84 //N/mmˆ2
8 fog =105 //N/mmˆ2
9 Tp=16

10 m=8 //mm
11 b=90 //mm
12 Dp=m*Tp /1000 //m
13 v=%pi*Dp*Np/60 //m/ s
14 Cv =3/(3+v)

15 yp =0.154 -(0.912/ Tp)

16 yg =0.154 -(0.912/ Tg)

17 // fop ∗yp<f o g ∗yg . . . t h e r e f o r e d i s e i g n i s p i n i o n based
18 Wt=fop*Cv*b*%pi*m*yp //N
19 P=Wt*v

20 printf(”power t r a n s i s , %f W\n”,P)
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Scilab code Exa 28.3 Scilab code Exa 28.3 Machine design Machine de-
sign

Scilab code Exa 30.21 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
15 D=(IP *1000/4.12) ^(1/3) //mm
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16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42

20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm

22 C=0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=20000 //W
6 Np=300 //rpm
7 vr=3 //Tg/Tp=3
8 fop =120 //N/mmˆ2
9 fog =100

10 Tp=15

11 //b=14∗m
12 //v=%pi∗Dp∗Np/60=%pi∗m∗Tp∗Np/60=0.236∗m//m/ s
13 Cs=1

961



14 //Wt=(P/v ) ∗Cs=84746/m//N
15 //Cv=3/(3+v ) =3/(3+0.236∗m)
16 yp =0.154 -(0.912/ Tp)

17 Tg=3*Tp

18 yg =0.154 -(0.912/ Tg)

19 // fop ∗yp<f o g ∗yg . . . . d e s i n g i s p i n i o n based
20 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=1476∗mˆ2/(3+0.236m)
21 // u s i n g h i t and t r i a l ,m=6.4
22 // t ak i n g m=8 s tandard va lu e
23 m=8

24 printf(”module i s , %f mm\n”,m)
25 b=14*m

26 printf(” f a c e width i s , %f mm\n”,b)
27 Dp=m*Tp

28 Dg=m*Tg

29 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f \n , %f \n”
,Dp ,Dg)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 qs=(%pi/2)

6 Dp=0.08 //m
7 Dg=0.1 //m
8 q=(%pi /180) *14.5

9 fop =55

10 fog =55

11 P=2750 //W
12 Np=1100

13 //rpm
14 fes =630

15 Ep =84000 //N/mmˆ2
16 Eg=Ep

17 vr=Dg/Dp

18 // tan ( qp1 )=1/vr
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19 qp1=(%pi /180) *38.66

20 qp2=(%pi/2)-qp1

21 //Tp=Dp∗1000/m
22 //Tg=Dg∗1000/m
23 //Tep=Tp/ co s ( qp1 )
24 //Teg=Tg/ co s ( qp2 )
25 //ypb =0.124−0.686/Tep=0.124−0.00668∗m
26 // ygb =0.124−0.686/Teg
27 v=%pi*Dp*Np/60 //m/ s
28 Cv =6/(6+v)

29 L=sqrt((Dg/2)^2 +(Dp/2)^2) *1000 //mm
30 b=L/3

31 T=P*60*1000/(2* %pi*Np)//N−mm
32 Wt=T/(Dp *1000/2) //N
33 //Wt=fop ∗Cv∗b∗%pi∗m∗ (0 .124 −0 .00668∗m) ( ( L−b ) /L)
34 //Wt=175m−9.43mˆ2
35 // u s i n g h i t and t r i a l , we ge t m=4.5 , s s ay
36 m=5

37 Tp=Dp *1000/m

38 Tg=Dg *1000/m

39 printf(”module i s , %f mm\n”,m)
40 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,

%f \n”,Tp ,Tg)

Scilab code Exa 32.2 Scilab code Exa 32.2 Machine design Machine
design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
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5 qs=%pi/2

6 P=9000 //W
7 Tp=21

8 Tg=60

9 fop =85

10 fog =55

11 Np=1200 //rpm
12 Ng=420 //rpm
13 q=(%pi /180) *14.5

14 vr=Tg/Tp

15 // tan ( qp1 )=1/vr
16 qp1=(%pi /180) *19.3

17 qp2=(%pi/2)-qp1

18 Tep=Tp/cos(qp1)

19 Teg=Tg/cos(qp2)

20 ypb =0.124 -0.686/ Tep

21 ygb =0.124 -0.686/ Teg

22 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
t h e r f o e r e d e s i n g i s g ea r based

23 T=P*60*1000/(2* %pi*Ng)//N−mm
24 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =6820/m//N
25 //v=%pi∗Dg∗Ng/60=1320∗m//mm/ s
26 //Cv=6/(6+v )
27 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
28 //b=L/3=10.67∗m//mm
29 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
30 //Wt=885mˆ2/(6+1.32∗m)
31 // 885∗mˆ3 −9002∗m−40920
32 // u s i n g h i t and t r i a l method , we ge t m=4.52 , say m=5
33 m=5 //mm
34 b=10.67*m

35 printf(”module i s , %f mm\n”,m)
36 printf(” f a c e width i s , %f mm\n”,b)
37 Dp=m*Tp

38 Dg=m*Tg

39 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

40 v=1.32*m
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41 Wt =6820/m

42 // t a b l e 2 8 . 7 ,
43 e=0.055 //mm// e r r o r
44 // t ak i n g
45 K=0.107 // 14 . 5 compos i t e t e e t h
46 Ep =210*1000 //N/mmˆ2
47 Eg =84*1000 //N/mmˆ2
48 C=K*e/(1/Ep + 1/Eg)//N/mm
49 Wd=Wt +[(21*v*(b*C + Wt))/(21*v + sqrt(b*C + Wt))]

50 printf(”dynamic l oad a c t i n g i s , %f N\n”,Wd)
51 fe=84

52 Ws=fe*b*%pi*m*ygb

53 printf(” s t a t i c l o ad a c t i n g i s , %f N\n”,Ws)
54 printf(” s i n c e Ws<Wd, t h e r e f o r e d e s i n g i s not p e r f e c t \

n”)
55 C1 =0.107*0.015/(1/ Ep +1/Eg)//N−mm
56 Wd1=Wt +[(21*v*(b*C1+ Wt))/(21*v + sqrt(b*C1 + Wt))]

57 printf(”new dynamic l oad a c t i n g i s , %f N\n”,Wd1)
58 printf(”now by chang ind dynamic f a c t o r (C) ,we ge t Ws

>Wd, hence d e s i n g i s , s a f e \n”)
59 fes =630 //N/mmˆ2
60 K1=(fes)^2* sin(q)*(1/1.4) *(1/Eg +1/Ep)//N/mmˆ2
61 Q=2*Teg/(Teg+Tep)

62 Ww=Dp*b*Q*K1

63 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)
64 printf(” s i n c e Ww>Wd1. , hence d e s i n g i s s a f e ”)

Scilab code Exa 28.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 L=0.125 //m
7 p=5 //N/mmˆ2
8 pm=0.75 //N/mmˆ2
9 effm =0.8

10 m=41.7*10^ -6 // kg/BP/ s

965



11 HCV =42*1000 // kJ/kg
12 N=2000 //rpm
13 ft=38

14 th1=sqrt ((3*p*D^2) /(16*ft))

15 printf(” t h i c k n e s s o f head on b a s i s o f s t r e n g t h i s , %f
mm\n”,th1)

16 n=N/2

17 A=%pi*D^2/4 //mmˆ2
18 IP=pm*L*A*n/60

19 BP=effm*IP

20 printf(” brake power i s , %f W\n”,BP)
21 C=0.05

22 H=C*HCV*m*BP // heat f l ow i n g p i s t o n head
23 k=46.6 //W/m/C
24 //TC−TE=w
25 w=220

26 th2=H*1000/(12.56*k*w)

27 printf(” t h i c k n e s s o f head on b a s i s o f heat
d e s s i a p a t i o n i s , %f mm\n”,th2)

28 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n \n”)
29 th=th1

30 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
31 tr=7

32 printf(” t h i c k n e s s o f r i b s i s , %f m\n”,tr)
33 pw =0.035

34 ft1 =90

35 t1=D*sqrt (3*pw/ft1)

36 // t2 l i e s btw 0 . 7 t1 to t1
37 t2=3 //mm
38 //b1 l i e s btw th to 1 . 2 th=16 to 1 9 . 2
39 b1=18 //mm
40 //b2 l i e s btw 0 . 7 5 t2 to t2
41 b2=2.5

42 printf(” with o f top land and othe r i n g land i s , %f mm
\n , %f mm\n”,b1 ,b2)

43 //G1 l i e sbtw 3 . 5 t1 to 4 t1
44 G1=12.8 //mm
45 //G2 l i e s btw 0 . 0 02D to 0 . 0 0 4 D
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46 G2=0.3 //mm
47 printf(”gap btw f r e e ends o f r i n g and btw r i n g and

c y l i n d r i s , %f mm\n , %f mm\n”,G1 ,G2)
48 u=0.1

49 R1=u*%pi*D^2*p/4 // . . . eq3
50 //R2=pb∗D∗ l =45∗ l . . . eq4
51 // from eq3 and eq4 .
52 // l=R1/45
53 printf(” l e n g t h o f s k i r t i s , %f mm\n”,R1/45)
54 printf(” l e n g t h o f s k i r t i s , say 90mm\n”)
55 l=90

56 Lp=l+(4*t2 + 3*3)+b1

57 printf(” l e n g t h o f p i s t o n i s , %f mm\n”,Lp)
58 // l e t do be o u t s i d e d i a
59 // l 1 be l enng th o f p in
60 pb1 =25 //N/mmˆ2
61 l1 =0.45*D

62 //Load1=pb1∗do∗ l 1 =1125∗do
63 lo2=%pi*D^2*p/4

64 do=lo2 /1125 //mm
65 di=0.6*do

66 printf(” i n s i d e and o u t s i d e d i a i s , %f mm\n , %f mm\n”,
di ,do)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22500 //W
6 vr=2 //Dg/Dp=2
7 Np=200 //rpm
8 L=600 //mm
9 fop =60

10 fog =60

11 //b=10m
12 C=80
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13 K=1.4

14 //L=Dg/2+Dp/2=1.5∗Dp
15 Dp=L/1.5

16 Dg=2*Dp

17 v=%pi*Dp*Np/60 //m/ s
18 Cv =3/(3+v)

19 //Tp=Dp/m
20 //yp =0.175−(0 .841/Tp)
21 //yp=0.175−0.0021∗m
22 Cs=1 // assume
23 Wt=P*Cs/v//N
24 //Wt=fop ∗Cv∗b∗%pi∗m∗yp//N=137.6mˆ2−1.65mˆ3
25 // u s i n g h i t and t r i a l ,m=0.65
26 // t ak i n g m=8 s tandard va lu e
27 m=8

28 printf(”module i s , %f mm\n”,m)
29 b=14*m

30 printf(” f a c e width i s , %f mm\n”,b)
31 Tp=Dp/m

32 Tg=Dg/m

33 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,
%f \n”,Tp ,Tg)

Scilab code Exa 30.4 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 qs=%pi/2
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7 vr=3

8 fog =70

9 fop =100

10 P=37500 //W
11 Np=750 //rpm
12 //b=L/3
13 oh=150 //mm
14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *18.43

16 qp2=(%pi/2)-qp1

17 Tp=20 // assume
18 Tg=vr*Tp

19 Tep=Tp/cos(qp1)

20 Teg=Tg/cos(qp2)

21 ypb =0.124 -0.686/ Tep

22 ygb =0.124 -0.686/ Teg

23 Ng=Np/3

24 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
t h e r f o e r e d e s i n g i s g ea r based

25 T=P*60*1000/(2* %pi*Ng)//N−mm
26 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =47.7∗1000/m//N
27 //v=%pi∗Dg∗Ng/60=0.7855∗m//m/ s
28 //Cv=3/(3+v )
29 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
30 //b=L/3=10.67∗m//mm
31 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
32 //Wt=691∗mˆ2/(3+0.7855∗m)
33 // u s i n g h i t and t r i a l , we ge t m=8.8 , say 10
34 m=10

35 b=10.54*m

36 printf(”module i s , %f mm\n”,m)
37 printf(” f a c e width i s , %f mm\n”,b)
38 Dp=m*Tp

39 Dg=m*Tg

40 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

41 // l e t dp be d i a p f p i n i o n s h a f t
42 T1=P*60*1000/(2* %pi*Np)
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43 L=31.62*m

44 Rm=(L-b/2)*Dp/(2*L)//mm
45 WT=T1/Rm

46 WRH=WT*tan(q)*sin(qp1)//N
47 WRV=WT*tan(q)*cos(qp1)//N
48 printf(” a x i a l a nd r a d i a l f o r c e a c t i n on p i s t o n s h a f t

i s , %f N\n , %f N\n”,WRH ,WRV)
49 M1=WRV*oh-WRH*Rm

50 printf(”moment due to Wrh and Wrv i s , %f N−mm\n”,M1)
51 M2=WT*oh

52 M3=sqrt(M1^2 +M2^2)

53 Te=sqrt(T1^2 + M3^2)

54 t=45

55 printf(” net moment a c t i n g i s , %f N−mm\n”,M3)
56 dp=(16*Te/(%pi*t))^(1/3)

57 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n”,dp)

Scilab code Exa 32.3

Machine design

Scilab code Exa 28.51 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P
12 P=6.5

13 q=(%pi /180)*pb

14 // l / r=5
15 Fp=(%pi/4)*D^2*p//N
16 b=2*D
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17 b1=b/2

18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V2=W/2

25 H2b=P/2

26 H3b=P/2

27 // l e t dc be c rankp in dia , l c be l e n g t h
28 fb=75 //N/mmˆ2
29 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
30 Mc1=H1*b2

31 dc=(Mc1 /(7.364*10^ -3))^(1/3)

32 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc

11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)

18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
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20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m

29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)
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Scilab code Exa 32.4 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P
12 P=6.5

13 q=(%pi /180) *35

14 // l / r=5
15 Fp=(%pi/4)*D^2*p//N
16 b=2*D

17 b1=b/2
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18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V3=W/2

25 H2b=P/2

26 H3b=P/2

27 // Des ing o f c r a n k s h a f t wen crank i s at dead c e n t r e
28 // l e t dc be c rankp in dia , l c be l e n g t h
29 fb=75 //N/mmˆ2
30 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
31 Mc1=H1*b2

32 dc=(Mc1 /(7.364*10^ -3))^(1/3)

33 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)
34 pb=10

35 lc=Fp/(dc*pb)//mm
36 printf(” l eng thb o f c r a n k i p i n i s , %f mm\n”,lc)
37 t=0.65* dc + 6.35

38 printf(” t h i c k n e s s o f c rank web i s , %f mm\n”,t)
39 w=1.125* dc+12.7

40 printf(” width o f c rank p in i s , %f mm\n”,w)
41 // l e t ds be d i a o f s h a f t
42 l1=2*(b/2-lc/2-t)

43 printf(” l 1 i s , %f mm\n”,l1)
44 // c=l 1 +300=667 , take c=800
45 c=800

46 l2=l1

47 l3=l1

48 c1=c/2

49 c2=c/2

50 Mw=V3*c1*1000 //N−mm
51 printf(” bendin moment due to f l ywh e e l i s , %f N−mm\n”,

Mw)

52 Mt=H3b*c1*1000 //N−mm
53 Ms=sqrt(Mw^2 + Mt^2) //N−mm
54 fb1 =42
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55 printf(” r e s u l t a n t bending moment i s , %f N−mm\n”,Ms)
56 ds=((Ms*32)/(%pi*fb1))^(1/3)

57 printf(” d i a o f s h a f t i s , %f mm\n”,ds)
58 // Des ing o f c r a n k s h a f t t wen crank i s at an ang l e o f

max t w i s t i n g moment
59 p1=1

60 Fp1=(%pi/4)*D^2*p1/1000 //kN
61 q1=(%pi /180) *6.58

62 Fq1=Fp1/cos(q1)

63 FT1=Fq1*sin(q1+q)//kN
64 FR=Fq1*sin(q1+q)//kN
65 HT1=FT1*b1/b//kN
66 HT2=FT1*b2/b

67 HR1=FR*b1/b

68 HR2=FR*b2/b

69 // l e t dc1 be c rankp in d i a
70 MC1=HR1*b2 //kN−mm
71 TC1=HT1*r//kN−mm
72 TE1=sqrt(MC1^2 + TC1^2) *1000 //N−mm
73 t11 =35 //N/mmˆ2
74 dc1 =((TE1 *16)/(%pi*t11))^(1/3)

75 printf(” d i a o f c r ankp in i s , %f mm\n”,dc1)
76 printf(” take l a r g e r va l u e dc equa l to 205 i n t o

c o n s i d e r a t i o n \n”)
77 // l e t ds1 be da i o f s h a f t
78 TS1=FT1*r*1000 //N−mm
79 TE2=sqrt(Ms^2 + TS1^2)

80 t22 =35

81 ds22=(TE2 *16/( %pi*t22))^(1/3) //mm
82 printf(” s h a f t d i a i s , %f mm\n”,ds22)

Scilab code Exa 31.1

Machine design

Scilab code Exa 28.61 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 n=3

6 m=6

7 Dw=50 //mm
8 Tg=30

9 q=(%pi /180) *14.5

10 u=0.05

11 // tan ( y )=m∗n/Dw
12 y=(%pi /180) *19.8 // rad
13 printf(” l e ad ang l e i s , %f deg \n”,y)
14 vr=Tg/n

15 printf(” v e l o c i t y r a t i o i s , %f \n”,vr)
16 Dg=m*Tg

17 x=(Dw+Dg)/2

18 printf(” c e n t r e d i a t i s , %f mm\n”,x)
19 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

20 printf(” e f f i i s , %f \n”,eff)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 L=500 //mm
6 Nm=900 //rpm
7 Nc=200 //rpm
8 T=5000 //N−m
9 Tmax =1.25*T

10 vr=Nm/Nc

11 //Dp+Dg=(L∗2) . . . eq1
12 //Dg=vr ∗Dp . . . . eq2
13 // u s i e n g eq1 and eq2
14 Dp=182 //mm
15 Dg=4.5*Dp/1000 //m
16 v=%pi*Dg*Nc/60 //m/ s
17 Cv =3/(3+v)
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18 fog =140

19 // yg =.175−(0 .841/Tg) =0.175−0.841∗m/Dg . . . Tg=Dg/m
20 // yg =0.175−0.001m
21 Wt=2* Tmax/Dg //N
22 //Wt=fog ∗Cv∗b∗%pi∗m∗yg=200∗mˆ2−1.144mˆ 3 . . . .
23 // u s i n g h i t an f t r i a l m=8.95 , say 10
24 m=10 //mm
25 b=10*m

26 printf(”module i s , %f mm\n”,m)
27 printf(” f a c e width i s , %f mm\n”,b)
28 Tp=Dp/m

29 Tg=Dg/m

30 Dp=m*Tp

31 Dg=m*Tg

32 printf(” p i t c h d i a o f p i n i o n and gea r s i , %f mm\n , %f
mm\n”,Dp ,Dg *1000)

Scilab code Exa 28.7 Scilab code Exa 28.7 Machine design Machine de-
sign

Scilab code Exa 32.51 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 Nw=2000 //rpm
7 Ng=75 //rpm
8 n=3

9 Dw=65 //mm
10 Tg=90
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11 m=6 //mm
12 q=(%pi /180) *20

13 u=0.1

14 T=P*60000/(2* %pi*Nw)//N−mm
15 Wt=T/(Dw/2) //N
16 printf(” t a n g e n t i a l f o r c e a c t i n g i s , %f N\n”,Wt)
17 // l e t y be l e ad ang l e
18 // tan ( y )=m∗n/Dw
19 y=(%pi /180) *15.5 // rad
20 Wa=Wt/tan(y)

21 Wr=Wa*tan(q)

22 printf(” a x i a l f o r c e and s e p a r a t i n g f o r c e a c t i n g i s% f
N\n , %f N\n”,Wa ,Wr)

23 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

24 printf(” e f f i i s , %f \n”,eff)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 Np=1500 //rpm
6 P=15000 //W
7 vr=3

8 q=(%pi /180) *14.5

9 Tp=25

10 fop =200

11 fog =200

12 t=40

13 P1 =1.25*P

14 Tg=3*Tp

15 m=6 //mm. . assume
16 Dp=m*Tp/1000

17 Dg=m*Tg

18 v=%pi*Dp*Np/60 //m/ s
19 Cs=1

20 Wt=(P1/v)*Cs //N
21 Cv =3/(3+v)
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22 yp =0.124 -(0.684/ Tp)

23 // l e t b be f a c e width
24 b1=Wt/(fop*Cv*%pi*m*yp)//mm
25 printf(” f a c e width i s , %f mm\n”,b1)
26 // i n p r a c t i c a l s i t u a t i o n b i s btw 9 . 5m to 12 . 5m. .

sometime i t i s a l s o taken as 6m
27 b=6*m

28 printf(” f a c e width a c t u a l i s , %f mm\n”,b)
29 printf(”addndum , dedendum , work ing depth , min t o t a l

depth , t oo th t h i c k n e s s , min c l e a r a n c e i s ,%fmm \n ,
%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n ,%fmm \n”,m ,1.25*m
,2*m ,2.25*m ,1.5708*m ,0.25*m)

30 Wn=Wt/sin(q)

31 Wp =0.00118* Tp*b*m^2 //N
32 Wr=sqrt(Wn^2 + Wp^2 +2*Wn*Wp*cos(q))

33 M=Wr*100 //N−mm
34 T=Wt*(Dp/2) *1000 //N−mm
35 Te=sqrt(T^2 +M^2)

36 // l e t dp be p i n i o n hub d i a
37 dp=(Te /7.855) ^(1/3)

38 printf(” p i n i o n hub d i a i s , %f mm\n”,dp)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
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15 D=(IP *1000/4.12) ^(1/3) //mm
16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42

20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm

22 C==0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm
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Scilab code Exa 31.3 Scilab code Exa 31.3 Machine design Machine de-
sign

Scilab code Exa 32.61 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 q=(%pi /180) *20

7 a=(%pi /180) *45

8 Np =10000 //rpm
9 Dp=0.08 //m

10 Dg=0.32 //m
11 fop =100

12 fog =100

13 fes =618

14 // l e t m i s module
15 T=P*60/(2* %pi*Np)//N−m
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16 Wt=T/(Dp/2) //N
17 //Tp=Dp/m
18 //Te=Tp/( co s ( a ) ) ˆ3=226.4/m
19 //ypb =0.175−(0 .841/Te ) =0.175−0.0037m
20 v=%pi*Dp*Np/60 //m/ s
21 Cv =0.75/(0.75+ sqrt(v))

22 //b=12.5m . . . assume
23 //Wt=fop ∗Cv∗b∗%pi∗m∗ypb=72mˆ2−1.5mˆ3
24 // u s i n g h i t and t r i a l m= 2 . 3 . . say 2 . 5
25 m=2.5

26 b=12.5*m

27 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

28 vr=Dg/Dp

29 Q=2*vr/(vr+1)

30 //x=tan ( qn )
31 x=tan(q)*tan(a)

32 qn=(%pi /180) *14.4

33 Ep =200*1000

34 Eg =200*1000

35 K=(fes)^2* sin(qn)*(1/1.4) *(1/Ep +1/Eg)//N/mmˆ2
36 Ww=Dp*b*Q*K*1000/( cos(a))^2 //N
37 printf(” l oad s t r e s s f a c t o r i s , %f N/mmˆ2\n”,K)
38 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)
39 printf(” s i n c e wear l oad a c t i n g i s more then

t a n g e n t i a t oo th l oad , hence d e s i g n i s s a f e ”)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 P=10000 //W
7 NW=1400 //rpm
8 vr=12

9 x=225 //mm
10 // 1/( tan ( y ) ) ˆ3=vr
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11 y=(%pi /180) *23.6

12 printf(” l e ad ang l e i s ,%f rad \n”,y)
13 // l e t x/ l n=u
14 u=(1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

15 ln=x/u

16 // p r i n t f (” normal l e ad i s , %f mm\n” , l n )
17 l=ln/cos(y)

18 // p r i n t f (” a x i a l l e ad i s , %f mm\n” , l )
19 n=4

20 Tw=n

21 //pa=l /4// a x i a l p i t c h
22 m=8 // assume
23 pa=%pi*m

24 printf(” a x i a l p i t c h i s , %f mm\n”,pa)
25 l1=pa*n

26 printf(” a x i a l l e ad i s , %f mm\n”,l1)
27 ln1=l1*cos(y)

28 printf(” normal l e ad i s , %f mm\n”,ln1)
29 x1=(ln1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

30 printf(” c e n e t r e d i a t a n c e i s , %f mm\n”,x1)
31 Dw=l1/(%pi*tan(y))//mm
32 printf(” p i t c h c i r c l e d i a i s , %f mm\n”,Dw)
33 Lw1=pa*(4.5 + 0.02 *Tw)// u s i n g t a b l e 3 1 . 3
34 // t h i s l e n g t h i s to be i n c by 25 to 30 mm f o r f e e d

marks , t h e r e f o r e
35 Lw=Lw1+25 //mm
36 printf(” l e n g t h o f th r eaded p o r t i o n i s , %f mm\n”,Lw)
37 h=0.623* pa

38 printf(” depth o f t oo th i s , %f mm\n”,h)
39 a=0.286* pa

40 printf(”addendum i s , %f mm\n”,a)
41 Dow=Dw+2*a

42 printf(” o u t s i d e d i a o f worm i s , %f mm\n”,Dow)
43 Tg=n*vr

44 Dg=m*Tg

45 printf(” p i t c c i r c l e d i a o f worm gea r s i , %f mm\n”,Dg)
46 Dog=Dg +0.8903* pa

47 printf(” o u t s i d e d i a o f worm gea r i s , %f mm\n”,Dog)
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48 Dt=Dg +0.572* pa

49 printf(” t h r o a t d i a i s , %f mm\n”,Dt)
50 b=2.15* pa + 5

51 printf(” f a c e width i s , %f mm\n”,b)
52 NG=NW/vr

53 T=P*60/(2* %pi*NG)//N−m
54 WT=2*T*1000/ Dg //N
55 v=%pi *0.384* Ng/60 //m/ s
56 Cv =6/(6+v)

57 y1 =0.154 -(0.912/ Tg)

58 fo=84

59 //Wt=f o ∗Cv∗b∗%pi∗m∗y1 =84∗0.72∗b∗m∗0 . 1 35
60 Wt =84*0.72*59* %pi*m*0.135

61 printf(” t a n g t i a l l o ad a c t i n g i i s %f N\n”,Wt)
62 printf(” s i n c e i t i s more than l oad a c t i n g on gea r ,

so d e s i n g i s s a f e \n”)
63 WD=Wt/Cv

64 printf(”dynamic l oad i s , %f N\n”,WD)
65 printf(” s i n c e WD>Wt, d e s i g n i s s a f e \n”)
66 WS=168*b*%pi*m*y1

67 printf(” s t a t i c l o a c i s ,%f N\n”,WS)
68 printf(” s i n c e WS>Wt, d e s i g n i s s a f e \n”)
69 K=0.55

70 WW=Dg*b*K’

71 printf(”wear l aod i s , %f N \n”,WW)
72 printf(” s i n c e WW>Wt, d e s i g n i s s a f e \n”)
73 rv=%pi*Dw*NW/cos(y)/1000

74 u2 =0.025+ rv /18000

75 // tan ( q2 )=u2
76 q2=(%pi /180) *2.548

77 eff2=tan(y)/(tan(q2+y))

78 Qg =1.25*P*(1-eff2)

79 Aw=(%pi/4)*Dw^2 //mmˆ2
80 Ag=(%pi/4)*Dg^2

81 A=Aw+Ag //mmˆ2
82 //Qd=A∗ ( t2−t1 ) ∗378
83 Qd=Qg

84 // t2−t1=G
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85 G=Qg/45.4

86 printf(”temp d i f f i s , %f d eg r e e C\n”,G)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dp=60 //mm
6 p=4 //N/mmˆ2
7 fb=46 //N/mmˆ2
8 k=0.42

9 a=%pi/6

10 t=k*dp*sqrt(p/fb)//mm
11 printf(” t h i c k n e s s o f v a l v e head i s , %f mm\n”,t)
12 ds=dp/8 + 6.35 //mm
13 printf(” stem d ia i s , %f mm\n”,ds)
14 h=dp/(4* cos(a))

15 printf(”max l i f t o f v a l v e i s , %f mm\n”,h)

Scilab code Exa 31.4 Scilab code Exa 31.4 Machine design Machine de-
sign

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 a=(%pi /180) *30

6 P=35000 //W
7 N=1500 //rpm
8 Tg=24

9 q=(%pi /180) *20

985



10 fo=56

11 //b=3∗pn . . . pn=pc∗ co s ( a ) . . . pc=%pi∗m. . put i n eq2
12 T=P*60/(2* %pi*N)//N−mm
13 Te=T/(cos(a))^3 //N
14 yb =0.154 -(0.912/ Te)

15 //Wt=T/(Dg/2) =(2T/m/Tg) . . . . Dg=m∗Tg
16 //Wt=18600/m . . . . eq1
17 //v=%pi∗N∗Dg/60=%pi∗m∗Tg∗N/60
18 //v=1.885 m//m/ s
19 //Cv=15/(1+v ) =15/(15+1.885m)
20 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
21 //Wt=( f o ∗Cv) ∗3∗%pi∗m∗ co s ( a ) ∗%pi∗m∗yb
22 //Wt=2780mˆ2/(15+1.885∗m) . . . . eq3
23 // u s i n g h i t an t r i a l and eq 1 and 3 ,we ge t m=5.5 , say

6
24 m=6

25 Dg=m*Tg

26 printf(”module and p i t c h d i a o f g ea r i s , %f mm\n , %f
mm\n”,m,Dg)

27 b=3*%pi*m*cos(a)

28 printf(” f a c e width i s , %f mm\n”,b)
29 Wt =18600/m

30 Wa=Wt*tan(a)//N
31 printf(” a x i a l t oo th i s , %f N\n”,Wa)

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=1100 //W
6 vr=27

7 Nw=1440 //rpm
8 q=(%pi /180) *20

9 x=100 //mm
10 //Dw=(x ) ˆ ( 0 . 8 7 5 ) / ( 1 . 4 1 6 ) //
11 printf(” p i t c h c i r c l e d i a i s , %f mm\n” ,(x)^(0.875)

/(1.416))
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12 printf(” p i t c h c i r l c e d i a i s , say 40mm\n”)
13 Dw=40 //mm
14 Dg=2*x-Dw //mm
15 Tg=2*27 // 27 i s t r a n sm i s s i o n r a t i o , , from t a b l e 3 1 . 2
16 pa=%pi*Dg/Tg //mm
17 pc=pa

18 m=pc/%pi //mm// module
19 DG=pc*Tg/%pi

20 printf(” a c t u a l p i t c h i s% f mm\n”,DG)
21 DW=2*x-DG

22 printf(” a c t u a l d i a i s , %f mm\n”,DW)
23 b=0.73* DW

24 printf(” f a c e width i s , %f mm\n”,b)
25 Ng=Nw/vr //rpm
26 v=%pi*Dg*Ng/60 //m/s ’
27 Cv =6/(6+v)

28 y=0.154 -(0.912/ Tg)

29 fo=84

30 Wt=fo*Cv*b*%pi*m*y//N
31 P1=Wt*v

32 printf(”power t r an due to t a n g e n t i a l l o ad i s , %f W\n”
,P1)

33 printf(” s i n c e power t r an i s more then g i v en power ,
hence d e s i g n i s s a f e \n”)

34 WD=Wt/Cv //N
35 P2=WD*v

36 printf(”powr due to dynamic l oad i s , %f W\n”,P2)
37 printf(” s i n c e power t r an i s more then g i v en power ,

hence d e s i g n i s s a f e \n”)
38 fe=168

39 Ws=fe*b*%pi*m*y//N
40 P3=Ws*v

41 printf(”powr due to s t a t i c l o ad i s , %f W\n”,P3)
42 P4 =3650*(x)^(1.7) /(vr+ 5)

43 printf(”power due to heat des i s , %f W”,P4)
44 printf(” s i n c e power t r an i s more then g i v en power ,

hence d e s i g n i s s a f e \n”)
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Scilab code Exa 29.3 Scilab code Exa 29.3 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
15 D=(IP *1000/4.12) ^(1/3) //mm
16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42
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20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm

22 C=0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=22000 //W
6 Np=1800 //rpm
7 Ng=600 //rpm
8 a=(%pi /180) *30

9 q=(%pi /180) *20

10 Tp=24

11 vr=3

12 fo=50 //N/mmˆ2
13 //b=4∗pc
14 oh=150 //mm. . overhang
15 t=50 //N/mmˆ2
16 T=P*60*1000/(2* %pi*Np)//N−mm

989



17 printf(” to rque a c t i n g i s , %f N−mm\n”,T)
18 Te=T/(cos(a))^3 //N
19 yb =0.154 -(0.912/ Te)

20 //Wt=T/(Dp/2) =(2T/m/Tp) . . . . Dp=m∗Tp
21 //Wt=9725/m . . . . eq1
22 //v=%pi∗m∗Tp∗Np=135.735∗m//m/min
23 //Cv=350/(350+v )
24 //Wt=f o ∗Cv∗b∗%pi∗m∗yp//N . . . eq2
25 //Wt=( f o ∗Cv) ∗4∗%pi∗m∗%pi∗m∗yb . . . eq3
26 // u s i n g h i t and t r i a l i n eq2 and eq3 , we eg t m=4 . 7 5 . .

say 6
27 m=6

28 b=4*%pi*m

29 printf(”module and f a c e width i s , %f mm\n , %f mm\n”,m,
b)

30 Dp=m*Tp

31 Tg=3*Tp

32 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
33 Dg=m*Tg

34 printf(” p i t c h c i r c l e d i a o f p i n i o n and gea r i s i s , %f
mm\n , %f mm\n”,Dp ,Dg)

35 Tg=3*Tp

36 printf(”numbr o f t e e e t h on gea r i s , %f \n”,Tg)
37 // l e t dp be d i a o f p i n i o n s h a f t
38 Wt =9725/m

39 printf(”Wt i s , %f N\n”,Wt)
40 Wa=Wt*tan(a)

41 printf(”Wa i s , %f N\n”,Wa)
42 M1=Wt*oh //N−mm
43 M2=Wa*Dp/2 //N−mm
44 M=sqrt(M1^2 +M2^2)

45 printf(” e q u i v a l n e t bendng moment i s , %f N−mm\n”,M)
46 Te=sqrt(T^2 +M^2)

47 //dp=(Te ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
48 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n” ,(Te*16/( %pi*

t))^(1/3))

49 printf(” d i a o f p i n i o n s h a f t i s , say 35mm\n”)
50 dp=35 //mm
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51 printf(” d i a o f p i n i o n hub i s , %f mm\n” ,1.8*dp)
52 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dp)
53 T1=T*vr // to rque on gea r s h a f t
54 M22=Wa*Dg/2

55 Mr=sqrt(M1^2 +M22 ^2)

56 Te1=sqrt(Mr^2 + T1^2)

57 // l e t dg be d i a o f g ea r s h f a t
58 //dg=(Te1 ∗16/( %pi∗ t ) ) ˆ ( 1 /3 ) //mm
59 printf(” d i a o f g ea r s h a f t i s , %f mm\n” ,(Te1 *16/( %pi*t

))^(1/3))

60 printf(” d i a o f g ea r s h a f t i s , say 40 mm\n”)
61 dg=40 //mm
62 printf(” d i a o f g ea r hub i s , %f mm\n” ,1.8*dg)
63 printf(” l e n g t h o f hub i s , %f mm\n” ,1.25*dg)
64 // l e t a1 be major a x i s and b1 minor a x i s
65 //b1=a1 /2
66 //Z=%pi∗b1∗a1 ˆ2/32=0.05∗ a1 ˆ3
67 v=135.735*m

68 Cv =350/(350+v)

69 Ws=Wt/Cv //N
70 Mb=Ws/4*Dg/2 //N−mm
71 printf(”max bending moment a c t i n g i s , %f N−mm\n”,Mb)
72 fb=42 //N/mmˆ2
73 // fb=M/Z
74 a1=(Mb /(0.05* fb))^(1/3) //mm
75 printf(” major and minor a x i s o f s e c t i o n i s , %f mm\n ,

%f mm\n”,a1 ,a1/2)
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Scilab code Exa 32.2 Machine design

Scilab code Exa 30.11 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 L=0.125 //m
7 p=5 //N/mmˆ2
8 pm=0.75 //N/mmˆ2
9 effm =0.8

10 m=41.7*10^ -6 // kg/BP/ s
11 HCV =42*1000 // kJ/kg
12 N=2000 //rpm
13 ft=38

14 th1=sqrt ((3*p*D^2) /(16*ft))

15 printf(” t h i c k n e s s o f head on b a s i s o f s t r e n g t h i s , %f
mm\n”,th1)

16 n=N/2

17 A=%pi*D^2/4 //mmˆ2
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18 IP=pm*L*A*n/60

19 BP=effm*IP

20 printf(” brake power i s , %f W\n”,BP)
21 C=0.05

22 H=C*HCV*m*BP // heat f l ow i n g p i s t o n head
23 k=46.6 //W/m/C
24 //TC−TE=w
25 w=220

26 th2=H*1000/(12.56*k*w)

27 printf(” t h i c k n e s s o f head on b a s i s o f heat
d e s s i a p a t i o n i s , %f mm\n”,th2)

28 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n \n”)
29 th=th1

30 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
31 tr=7

32 printf(” t h i c k n e s s o f r i b s i s , %f m\n”,tr)
33 pw =0.035

34 ft1 =90

35 t1=D*sqrt (3*pw/ft1)

36 // t2 l i e s btw 0 . 7 t1 to t1
37 t2=3 //mm
38 //b1 l i e s btw th to 1 . 2 th=16 to 1 9 . 2
39 b1=18 //mm
40 //b2 l i e s btw 0 . 7 5 t2 to t2
41 b2=2.5

42 printf(” with o f top land and othe r i n g land i s , %f mm
\n , %f mm\n”,b1 ,b2)

43 //G1 l i e sbtw 3 . 5 t1 to 4 t1
44 G1=12.8 //mm
45 //G2 l i e s btw 0 . 0 02D to 0 . 0 0 4 D
46 G2=0.3 //mm
47 printf(”gap btw f r e e ends o f r i n g and btw r i n g and

c y l i n d r i s , %f mm\n , %f mm\n”,G1 ,G2)
48 u=0.1

49 R1=u*%pi*D^2*p/4 // . . . eq3
50 //R2=pb∗D∗ l =45∗ l . . . eq4
51 // from eq3 and eq4 .
52 // l=R1/45
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53 printf(” l e n g t h o f s k i r t i s , %f mm\n”,R1/45)
54 printf(” l e n g t h o f s k i r t i s , say 90mm\n”)
55 l=90

56 Lp=l+(4*t2 + 3*3)+b1

57 printf(” l e n g t h o f p i s t o n i s , %f mm\n”,Lp)
58 // l e t do be o u t s i d e d i a
59 // l 1 be l enng th o f p in
60 pb1 =25 //N/mmˆ2
61 l1 =0.45*D

62 //Load1=pb1∗do∗ l 1 =1125∗do
63 lo2=%pi*D^2*p/4

64 do=lo2 /1125 //mm
65 di=0.6*do

66 printf(” i n s i d e and o u t s i d e d i a i s , %f mm\n , %f mm\n”,
di ,do)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=35000 //W
6 Np=1200 //rpm
7 Ng=780 //rpm
8 qs=%pi/2

9 Tp=30

10 q=(%pi /180) *14.5

11 //b=L/4
12 vr=Np/Ng

13 Tg=vr*Tp

14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *33

16 qp2=(%pi/2)-qp1

17 Tep=Tp/cos(qp1)

18 Teg=Tg/cos(qp2)

19 ypb =0.124 -0.686/ Tep

20 ygb =0.124 -0.686/ Teg
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21 // s i n c e th ey r a r e made o f sme mat e r i a l , ypb <ypg ,
t h e r f o e r e d e s i n g i s p i n i o n based

22 T=P*60*1000/(2* %pi*Np)//N−mm
23 //Wt=2∗T/Dp=2T/(m∗Tp) =18567/m//N
24 //v=%pi∗Dp∗Np/1000=%pi∗m∗Tp∗Np/1000
25 //v=113.1∗m m/min
26 // fw =140∗(280/(280+v ) //N/mmˆ2)
27 //L=Dp/(2∗ s i n ( qp i ) ) =27.54∗m//mm
28 //b=L/4=6.885∗m
29 //Wt=fw∗b∗%pi∗m∗ypb ∗ ( ( L−b ) /L)
30 //Wt=140∗ (280/(280+113.1m) ) ∗6 . 6685m∗%pi∗m∗ypb

∗ ( ( 2 7 . 5 4m−6.885m) /27 . 5 4m)
31 // u s i n g h i t and t r i a l , we ge t m=6.6 , say 8
32 m=8

33 printf(”module , f a c e width , addendum , dedundum , d i a o f
p in i on , s l a n t h e i g h t are , %f mm\n , %f mm\n , %f mm\n ,
%f mm\n , %f mm\n %f mm\n”,m ,6.885*m,m,1.2*m,(m*Tp
+2*8* cos(qp1)) ,27.54*m)

Scilab code Exa 32.3 Machine design

Scilab code Exa 30.21 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P

995



12 P=6.5

13 q=(%pi /180)*pb

14 // l / r=5
15 Fp=(%pi/4)*D^2*p//N
16 b=2*D

17 b1=b/2

18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V2=W/2

25 H2b=P/2

26 H3b=P/2

27 // l e t dc be c rankp in dia , l c be l e n g t h
28 fb=75 //N/mmˆ2
29 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
30 Mc1=H1*b2

31 dc=(Mc1 /(7.364*10^ -3))^(1/3)

32 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 qs=(%pi/2)

6 Dp=0.08 //m
7 Dg=0.1 //m
8 q=(%pi /180) *14.5

9 fop =55

10 fog =55

11 P=2750 //W
12 Np=1100

13 //rpm
14 fes =630
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15 Ep =84000 //N/mmˆ2
16 Eg=Ep

17 vr=Dg/Dp

18 // tan ( qp1 )=1/vr
19 qp1=(%pi /180) *38.66

20 qp2=(%pi/2)-qp1

21 //Tp=Dp∗1000/m
22 //Tg=Dg∗1000/m
23 //Tep=Tp/ co s ( qp1 )
24 //Teg=Tg/ co s ( qp2 )
25 //ypb =0.124−0.686/Tep=0.124−0.00668∗m
26 // ygb =0.124−0.686/Teg
27 v=%pi*Dp*Np/60 //m/ s
28 Cv =6/(6+v)

29 L=sqrt((Dg/2)^2 +(Dp/2)^2) *1000 //mm
30 b=L/3

31 T=P*60*1000/(2* %pi*Np)//N−mm
32 Wt=T/(Dp *1000/2) //N
33 //Wt=fop ∗Cv∗b∗%pi∗m∗ (0 .124 −0 .00668∗m) ( ( L−b ) /L)
34 //Wt=175m−9.43mˆ2
35 // u s i n g h i t and t r i a l , we ge t m=4.5 , s s ay
36 m=5

37 Tp=Dp *1000/m

38 Tg=Dg *1000/m

39 printf(”module i s , %f mm\n”,m)
40 printf(”numbr o f t e e t h on p i n i o n and gea r i s , %f \n ,

%f \n”,Tp ,Tg)

Scilab code Exa 32.4 Machine design

Scilab code Exa 30.31 // f i n d
2 clc
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3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P
12 P=6.5

13 q=(%pi /180) *35

14 // l / r=5
15 Fp=(%pi/4)*D^2*p//N
16 b=2*D

17 b1=b/2

18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V3=W/2

25 H2b=P/2

26 H3b=P/2

27 // Des ing o f c r a n k s h a f t wen crank i s at dead c e n t r e
28 // l e t dc be c rankp in dia , l c be l e n g t h
29 fb=75 //N/mmˆ2
30 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
31 Mc1=H1*b2

32 dc=(Mc1 /(7.364*10^ -3))^(1/3)

33 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)
34 pb=10

35 lc=Fp/(dc*pb)//mm
36 printf(” l eng thb o f c r a n k i p i n i s , %f mm\n”,lc)
37 t=0.65* dc + 6.35

38 printf(” t h i c k n e s s o f c rank web i s , %f mm\n”,t)
39 w=1.125* dc+12.7

40 printf(” width o f c rank p in i s , %f mm\n”,w)
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41 // l e t ds be d i a o f s h a f t
42 l1=2*(b/2-lc/2-t)

43 printf(” l 1 i s , %f mm\n”,l1)
44 // c=l 1 +300=667 , take c=800
45 c=800

46 l2=l1

47 l3=l1

48 c1=c/2

49 c2=c/2

50 Mw=V3*c1*1000 //N−mm
51 printf(” bendin moment due to f l ywh e e l i s , %f N−mm\n”,

Mw)

52 Mt=H3b*c1*1000 //N−mm
53 Ms=sqrt(Mw^2 + Mt^2) //N−mm
54 fb1 =42

55 printf(” r e s u l t a n t bending moment i s , %f N−mm\n”,Ms)
56 ds=((Ms*32)/(%pi*fb1))^(1/3)

57 printf(” d i a o f s h a f t i s , %f mm\n”,ds)
58 // Des ing o f c r a n k s h a f t t wen crank i s at an ang l e o f

max t w i s t i n g moment
59 p1=1

60 Fp1=(%pi/4)*D^2*p1/1000 //kN
61 q1=(%pi /180) *6.58

62 Fq1=Fp1/cos(q1)

63 FT1=Fq1*sin(q1+q)//kN
64 FR=Fq1*sin(q1+q)//kN
65 HT1=FT1*b1/b//kN
66 HT2=FT1*b2/b

67 HR1=FR*b1/b

68 HR2=FR*b2/b

69 // l e t dc1 be c rankp in d i a
70 MC1=HR1*b2 //kN−mm
71 TC1=HT1*r//kN−mm
72 TE1=sqrt(MC1^2 + TC1^2) *1000 //N−mm
73 t11 =35 //N/mmˆ2
74 dc1 =((TE1 *16)/(%pi*t11))^(1/3)

75 printf(” d i a o f c r ankp in i s , %f mm\n”,dc1)
76 printf(” take l a r g e r va l u e dc equa l to 205 i n t o
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c o n s i d e r a t i o n \n”)
77 // l e t ds1 be da i o f s h a f t
78 TS1=FT1*r*1000 //N−mm
79 TE2=sqrt(Ms^2 + TS1^2)

80 t22 =35

81 ds22=(TE2 *16/( %pi*t22))^(1/3) //mm
82 printf(” s h a f t d i a i s , %f mm\n”,ds22)

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 qs=%pi/2

6 P=9000 //W
7 Tp=21

8 Tg=60

9 fop =85

10 fog =55

11 Np=1200 //rpm
12 Ng=420 //rpm
13 q=(%pi /180) *14.5

14 vr=Tg/Tp

15 // tan ( qp1 )=1/vr
16 qp1=(%pi /180) *19.3

17 qp2=(%pi/2)-qp1

18 Tep=Tp/cos(qp1)

19 Teg=Tg/cos(qp2)

20 ypb =0.124 -0.686/ Tep

21 ygb =0.124 -0.686/ Teg

22 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
t h e r f o e r e d e s i n g i s g ea r based

23 T=P*60*1000/(2* %pi*Ng)//N−mm
24 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =6820/m//N
25 //v=%pi∗Dg∗Ng/60=1320∗m//mm/ s
26 //Cv=6/(6+v )
27 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
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28 //b=L/3=10.67∗m//mm
29 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
30 //Wt=885mˆ2/(6+1.32∗m)
31 // 885∗mˆ3 −9002∗m−40920
32 // u s i n g h i t and t r i a l method , we ge t m=4.52 , say m=5
33 m=5 //mm
34 b=10.67*m

35 printf(”module i s , %f mm\n”,m)
36 printf(” f a c e width i s , %f mm\n”,b)
37 Dp=m*Tp

38 Dg=m*Tg

39 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

40 v=1.32*m

41 Wt =6820/m

42 // t a b l e 2 8 . 7 ,
43 e=0.055 //mm// e r r o r
44 // t ak i n g
45 K=0.107 // 14 . 5 compos i t e t e e t h
46 Ep =210*1000 //N/mmˆ2
47 Eg =84*1000 //N/mmˆ2
48 C=K*e/(1/Ep + 1/Eg)//N/mm
49 Wd=Wt +[(21*v*(b*C + Wt))/(21*v + sqrt(b*C + Wt))]

50 printf(”dynamic l oad a c t i n g i s , %f N\n”,Wd)
51 fe=84

52 Ws=fe*b*%pi*m*ygb

53 printf(” s t a t i c l o ad a c t i n g i s , %f N\n”,Ws)
54 printf(” s i n c e Ws<Wd, t h e r e f o r e d e s i n g i s not p e r f e c t \

n”)
55 C1 =0.107*0.015/(1/ Ep +1/Eg)//N−mm
56 Wd1=Wt +[(21*v*(b*C1+ Wt))/(21*v + sqrt(b*C1 + Wt))]

57 printf(”new dynamic l oad a c t i n g i s , %f N\n”,Wd1)
58 printf(”now by chang ind dynamic f a c t o r (C) ,we ge t Ws

>Wd, hence d e s i n g i s , s a f e \n”)
59 fes =630 //N/mmˆ2
60 K1=(fes)^2* sin(q)*(1/1.4) *(1/Eg +1/Ep)//N/mmˆ2
61 Q=2*Teg/(Teg+Tep)

62 Ww=Dp*b*Q*K1

1001



63 printf(”wear l oad a c t i n g i s , %f N\n”,Ww)
64 printf(” s i n c e Ww>Wd1. , hence d e s i n g i s s a f e ”)

Scilab code Exa 32.5 Machine design

Scilab code Exa 30.41 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
15 D=(IP *1000/4.12) ^(1/3) //mm
16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42

20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm

22 C==0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
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28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm

Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 qs=%pi/2

7 vr=3

8 fog =70

9 fop =100

10 P=37500 //W
11 Np=750 //rpm
12 //b=L/3
13 oh=150 //mm
14 // tan ( qp1 )=1/vr
15 qp1=(%pi /180) *18.43

16 qp2=(%pi/2)-qp1

17 Tp=20 // assume
18 Tg=vr*Tp

19 Tep=Tp/cos(qp1)

20 Teg=Tg/cos(qp2)

21 ypb =0.124 -0.686/ Tep

22 ygb =0.124 -0.686/ Teg

23 Ng=Np/3

24 // s i n c e th ey r a r e made o f sme mat e r i a l , ygb <ypb ,
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t h e r f o e r e d e s i n g i s g ea r based
25 T=P*60*1000/(2* %pi*Ng)//N−mm
26 //Wt=T/(Dg/2)=2∗T/(m∗Tg) =47.7∗1000/m//N
27 //v=%pi∗Dg∗Ng/60=0.7855∗m//m/ s
28 //Cv=3/(3+v )
29 //L=Dg/(2∗ s i n ( qp2 ) )=Tg∗m/(2∗ s i n ( qp2 ) ) =32∗m
30 //b=L/3=10.67∗m//mm
31 //Wt=fog ∗Cv8b∗%pi∗m∗ygb ∗ ( ( L−b ) /L)
32 //Wt=691∗mˆ2/(3+0.7855∗m)
33 // u s i n g h i t and t r i a l , we ge t m=8.8 , say 10
34 m=10

35 b=10.54*m

36 printf(”module i s , %f mm\n”,m)
37 printf(” f a c e width i s , %f mm\n”,b)
38 Dp=m*Tp

39 Dg=m*Tg

40 printf(” p i t c h d i a o f p i n i o n and gea r i s , %f mm\n , %f
mm\n”,Dp ,Dg)

41 // l e t dp be d i a p f p i n i o n s h a f t
42 T1=P*60*1000/(2* %pi*Np)

43 L=31.62*m

44 Rm=(L-b/2)*Dp/(2*L)//mm
45 WT=T1/Rm

46 WRH=WT*tan(q)*sin(qp1)//N
47 WRV=WT*tan(q)*cos(qp1)//N
48 printf(” a x i a l a nd r a d i a l f o r c e a c t i n on p i s t o n s h a f t

i s , %f N\n , %f N\n”,WRH ,WRV)
49 M1=WRV*oh-WRH*Rm

50 printf(”moment due to Wrh and Wrv i s , %f N−mm\n”,M1)
51 M2=WT*oh

52 M3=sqrt(M1^2 +M2^2)

53 Te=sqrt(T1^2 + M3^2)

54 t=45

55 printf(” net moment a c t i n g i s , %f N−mm\n”,M3)
56 dp=(16*Te/(%pi*t))^(1/3)

57 printf(” d i a o f p i n i o n s h a f t i s , %f mm\n”,dp)
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Scilab code Exa 32.6 Machine design

Scilab code Exa 31.11 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dp=60 //mm
6 p=4 //N/mmˆ2
7 fb=46 //N/mmˆ2
8 k=0.42

9 a=%pi/6

10 t=k*dp*sqrt(p/fb)//mm
11 printf(” t h i c k n e s s o f v a l v e head i s , %f mm\n”,t)
12 ds=dp/8 + 6.35 //mm
13 printf(” stem d ia i s , %f mm\n”,ds)
14 h=dp/(4* cos(a))

15 printf(”max l i f t o f v a l v e i s , %f mm\n”,h)

Machine design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 n=3

6 m=6

7 Dw=50 //mm
8 Tg=30

9 q=(%pi /180) *14.5

10 u=0.05

11 // tan ( y )=m∗n/Dw
12 y=(%pi /180) *19.8 // rad
13 printf(” l e ad ang l e i s , %f deg \n”,y)
14 vr=Tg/n

15 printf(” v e l o c i t y r a t i o i s , %f \n”,vr)
16 Dg=m*Tg

17 x=(Dw+Dg)/2

18 printf(” c e n t r e d i a t i s , %f mm\n”,x)
19 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

20 printf(” e f f i i s , %f \n”,eff)

Scilab code Exa 31.2 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 P=15000 //W
6 Nw=2000 //rpm
7 Ng=75 //rpm
8 n=3

9 Dw=65 //mm
10 Tg=90

11 m=6 //mm
12 q=(%pi /180) *20
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13 u=0.1

14 T=P*60000/(2* %pi*Nw)//N−mm
15 Wt=T/(Dw/2) //N
16 printf(” t a n g e n t i a l f o r c e a c t i n g i s , %f N\n”,Wt)
17 // l e t y be l e ad ang l e
18 // tan ( y )=m∗n/Dw
19 y=(%pi /180) *15.5 // rad
20 Wa=Wt/tan(y)

21 Wr=Wa*tan(q)

22 printf(” a x i a l f o r c e and s e p a r a t i n g f o r c e a c t i n g i s% f
N\n , %f N\n”,Wa ,Wr)

23 eff=tan(y)*(cos(q)-u*tan(y))/(cos(q)*tan(y)+u)

24 printf(” e f f i i s , %f \n”,eff)

Scilab code Exa 31.3 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 q=(%pi /180) *20

6 P=10000 //W
7 NW=1400 //rpm
8 vr=12

9 x=225 //mm
10 // 1/( tan ( y ) ) ˆ3=vr
11 y=(%pi /180) *23.6

12 printf(” l e ad ang l e i s ,%f rad \n”,y)
13 // l e t x/ l n=u
14 u=(1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

15 ln=x/u

16 // p r i n t f (” normal l e ad i s , %f mm\n” , l n )
17 l=ln/cos(y)

18 // p r i n t f (” a x i a l l e ad i s , %f mm\n” , l )
19 n=4
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20 Tw=n

21 //pa=l /4// a x i a l p i t c h
22 m=8 // assume
23 pa=%pi*m

24 printf(” a x i a l p i t c h i s , %f mm\n”,pa)
25 l1=pa*n

26 printf(” a x i a l l e ad i s , %f mm\n”,l1)
27 ln1=l1*cos(y)

28 printf(” normal l e ad i s , %f mm\n”,ln1)
29 x1=(ln1/2/ %pi)*(1/ sin(y)+vr/(cos(y)))

30 printf(” c e n e t r e d i a t a n c e i s , %f mm\n”,x1)
31 Dw=l1/(%pi*tan(y))//mm
32 printf(” p i t c h c i r c l e d i a i s , %f mm\n”,Dw)
33 Lw1=pa*(4.5 + 0.02 *Tw)// u s i n g t a b l e 3 1 . 3
34 // t h i s l e n g t h i s to be i n c by 25 to 30 mm f o r f e e d

marks , t h e r e f o r e
35 Lw=Lw1+25 //mm
36 printf(” l e n g t h o f th r eaded p o r t i o n i s , %f mm\n”,Lw)
37 h=0.623* pa

38 printf(” depth o f t oo th i s , %f mm\n”,h)
39 a=0.286* pa

40 printf(”addendum i s , %f mm\n”,a)
41 Dow=Dw+2*a

42 printf(” o u t s i d e d i a o f worm i s , %f mm\n”,Dow)
43 Tg=n*vr

44 Dg=m*Tg

45 printf(” p i t c c i r c l e d i a o f worm gea r s i , %f mm\n”,Dg)
46 Dog=Dg +0.8903* pa

47 printf(” o u t s i d e d i a o f worm gea r i s , %f mm\n”,Dog)
48 Dt=Dg +0.572* pa

49 printf(” t h r o a t d i a i s , %f mm\n”,Dt)
50 b=2.15* pa + 5

51 printf(” f a c e width i s , %f mm\n”,b)
52 NG=NW/vr

53 T=P*60/(2* %pi*NG)//N−m
54 WT=2*T*1000/ Dg //N
55 v=%pi *0.384* Ng/60 //m/ s
56 Cv =6/(6+v)
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57 y1 =0.154 -(0.912/ Tg)

58 fo=84

59 //Wt=f o ∗Cv∗b∗%pi∗m∗y1 =84∗0.72∗b∗m∗0 . 1 35
60 Wt =84*0.72*59* %pi*m*0.135

61 printf(” t a n g t i a l l o ad a c t i n g i i s %f N\n”,Wt)
62 printf(” s i n c e i t i s more than l oad a c t i n g on gea r ,

so d e s i n g i s s a f e \n”)
63 WD=Wt/Cv

64 printf(”dynamic l oad i s , %f N\n”,WD)
65 printf(” s i n c e WD>Wt, d e s i g n i s s a f e \n”)
66 WS=168*b*%pi*m*y1

67 printf(” s t a t i c l o a c i s ,%f N\n”,WS)
68 printf(” s i n c e WS>Wt, d e s i g n i s s a f e \n”)
69 K=0.55

70 WW=Dg*b*K’

71 printf(”wear l aod i s , %f N \n”,WW)
72 printf(” s i n c e WW>Wt, d e s i g n i s s a f e \n”)
73 rv=%pi*Dw*NW/cos(y)/1000

74 u2 =0.025+ rv /18000

75 // tan ( q2 )=u2
76 q2=(%pi /180) *2.548

77 eff2=tan(y)/(tan(q2+y))

78 Qg =1.25*P*(1-eff2)

79 Aw=(%pi/4)*Dw^2 //mmˆ2
80 Ag=(%pi/4)*Dg^2

81 A=Aw+Ag //mmˆ2
82 //Qd=A∗ ( t2−t1 ) ∗378
83 Qd=Qg

84 // t2−t1=G
85 G=Qg/45.4

86 printf(”temp d i f f i s , %f d eg r e e C\n”,G)

Scilab code Exa 31.4 Machine design

1 // f i n d
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2 clc

3 // s o l u t i o n
4 // g i v en
5 P=1100 //W
6 vr=27

7 Nw=1440 //rpm
8 q=(%pi /180) *20

9 x=100 //mm
10 //Dw=(x ) ˆ ( 0 . 8 7 5 ) / ( 1 . 4 1 6 ) //
11 printf(” p i t c h c i r c l e d i a i s , %f mm\n” ,(x)^(0.875)

/(1.416))

12 printf(” p i t c h c i r l c e d i a i s , say 40mm\n”)
13 Dw=40 //mm
14 Dg=2*x-Dw //mm
15 Tg=2*27 // 27 i s t r a n sm i s s i o n r a t i o , , from t a b l e 3 1 . 2
16 pa=%pi*Dg/Tg //mm
17 pc=pa

18 m=pc/%pi //mm// module
19 DG=pc*Tg/%pi

20 printf(” a c t u a l p i t c h i s% f mm\n”,DG)
21 DW=2*x-DG

22 printf(” a c t u a l d i a i s , %f mm\n”,DW)
23 b=0.73* DW

24 printf(” f a c e width i s , %f mm\n”,b)
25 Ng=Nw/vr //rpm
26 v=%pi*Dg*Ng/60 //m/s ’
27 Cv =6/(6+v)

28 y=0.154 -(0.912/ Tg)

29 fo=84

30 Wt=fo*Cv*b*%pi*m*y//N
31 P1=Wt*v

32 printf(”power t r an due to t a n g e n t i a l l o ad i s , %f W\n”
,P1)

33 printf(” s i n c e power t r an i s more then g i v en power ,
hence d e s i g n i s s a f e \n”)

34 WD=Wt/Cv //N
35 P2=WD*v

36 printf(”powr due to dynamic l oad i s , %f W\n”,P2)
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37 printf(” s i n c e power t r an i s more then g i v en power ,
hence d e s i g n i s s a f e \n”)

38 fe=168

39 Ws=fe*b*%pi*m*y//N
40 P3=Ws*v

41 printf(”powr due to s t a t i c l o ad i s , %f W\n”,P3)
42 P4 =3650*(x)^(1.7) /(vr+ 5)

43 printf(”power due to heat des i s , %f W”,P4)
44 printf(” s i n c e power t r an i s more then g i v en power ,

hence d e s i g n i s s a f e \n”)
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Scilab code Exa 32.1 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
15 D=(IP *1000/4.12) ^(1/3) //mm
16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42

20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm
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22 C=0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm

Scilab code Exa 32.2 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=100 //mm
6 L=0.125 //m
7 p=5 //N/mmˆ2
8 pm=0.75 //N/mmˆ2
9 effm =0.8

10 m=41.7*10^ -6 // kg/BP/ s
11 HCV =42*1000 // kJ/kg
12 N=2000 //rpm
13 ft=38

14 th1=sqrt ((3*p*D^2) /(16*ft))

15 printf(” t h i c k n e s s o f head on b a s i s o f s t r e n g t h i s , %f
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mm\n”,th1)
16 n=N/2

17 A=%pi*D^2/4 //mmˆ2
18 IP=pm*L*A*n/60

19 BP=effm*IP

20 printf(” brake power i s , %f W\n”,BP)
21 C=0.05

22 H=C*HCV*m*BP // heat f l ow i n g p i s t o n head
23 k=46.6 //W/m/C
24 //TC−TE=w
25 w=220

26 th2=H*1000/(12.56*k*w)

27 printf(” t h i c k n e s s o f head on b a s i s o f heat
d e s s i a p a t i o n i s , %f mm\n”,th2)

28 printf(” t ak i n g l a r g e r va l u e i n t o c o n s i d e r a t i o n \n”)
29 th=th1

30 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
31 tr=7

32 printf(” t h i c k n e s s o f r i b s i s , %f m\n”,tr)
33 pw =0.035

34 ft1 =90

35 t1=D*sqrt (3*pw/ft1)

36 // t2 l i e s btw 0 . 7 t1 to t1
37 t2=3 //mm
38 //b1 l i e s btw th to 1 . 2 th=16 to 1 9 . 2
39 b1=18 //mm
40 //b2 l i e s btw 0 . 7 5 t2 to t2
41 b2=2.5

42 printf(” with o f top land and othe r i n g land i s , %f mm
\n , %f mm\n”,b1 ,b2)

43 //G1 l i e sbtw 3 . 5 t1 to 4 t1
44 G1=12.8 //mm
45 //G2 l i e s btw 0 . 0 02D to 0 . 0 0 4 D
46 G2=0.3 //mm
47 printf(”gap btw f r e e ends o f r i n g and btw r i n g and

c y l i n d r i s , %f mm\n , %f mm\n”,G1 ,G2)
48 u=0.1

49 R1=u*%pi*D^2*p/4 // . . . eq3
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50 //R2=pb∗D∗ l =45∗ l . . . eq4
51 // from eq3 and eq4 .
52 // l=R1/45
53 printf(” l e n g t h o f s k i r t i s , %f mm\n”,R1/45)
54 printf(” l e n g t h o f s k i r t i s , say 90mm\n”)
55 l=90

56 Lp=l+(4*t2 + 3*3)+b1

57 printf(” l e n g t h o f p i s t o n i s , %f mm\n”,Lp)
58 // l e t do be o u t s i d e d i a
59 // l 1 be l enng th o f p in
60 pb1 =25 //N/mmˆ2
61 l1 =0.45*D

62 //Load1=pb1∗do∗ l 1 =1125∗do
63 lo2=%pi*D^2*p/4

64 do=lo2 /1125 //mm
65 di=0.6*do

66 printf(” i n s i d e and o u t s i d e d i a i s , %f mm\n , %f mm\n”,
di ,do)

Scilab code Exa 32.3 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P
12 P=6.5

13 q=(%pi /180)*pb

14 // l / r=5
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15 Fp=(%pi/4)*D^2*p//N
16 b=2*D

17 b1=b/2

18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V2=W/2

25 H2b=P/2

26 H3b=P/2

27 // l e t dc be c rankp in dia , l c be l e n g t h
28 fb=75 //N/mmˆ2
29 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
30 Mc1=H1*b2

31 dc=(Mc1 /(7.364*10^ -3))^(1/3)

32 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)

Scilab code Exa 32.4 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 D=400 //mm
6 L=600 //mm
7 r=300 //mm
8 pm=0.3 //N/mmˆ2
9 p=2.5 //N/mmˆ2

10 W=50 //kN
11 //T1+T2=6.5//kN=P
12 P=6.5

13 q=(%pi /180) *35

14 // l / r=5
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15 Fp=(%pi/4)*D^2*p//N
16 b=2*D

17 b1=b/2

18 b2=b/2

19 H1=Fp*b1/b/1000 //kN
20 H2=Fp*b2/b/1000 //kN
21 //V2=W∗ c1 / c
22 // c1=c2=c /2
23 V2=W/2

24 V3=W/2

25 H2b=P/2

26 H3b=P/2

27 // Des ing o f c r a n k s h a f t wen crank i s at dead c e n t r e
28 // l e t dc be c rankp in dia , l c be l e n g t h
29 fb=75 //N/mmˆ2
30 //Mc=(%pi /32) ∗dc ˆ3∗ f b =7.364∗10ˆ−3∗ dc ˆ3
31 Mc1=H1*b2

32 dc=(Mc1 /(7.364*10^ -3))^(1/3)

33 printf(” d i a o f c r ankp in i s , %f mm\n”,dc)
34 pb=10

35 lc=Fp/(dc*pb)//mm
36 printf(” l eng thb o f c r a n k i p i n i s , %f mm\n”,lc)
37 t=0.65* dc + 6.35

38 printf(” t h i c k n e s s o f c rank web i s , %f mm\n”,t)
39 w=1.125* dc+12.7

40 printf(” width o f c rank p in i s , %f mm\n”,w)
41 // l e t ds be d i a o f s h a f t
42 l1=2*(b/2-lc/2-t)

43 printf(” l 1 i s , %f mm\n”,l1)
44 // c=l 1 +300=667 , take c=800
45 c=800

46 l2=l1

47 l3=l1

48 c1=c/2

49 c2=c/2

50 Mw=V3*c1*1000 //N−mm
51 printf(” bendin moment due to f l ywh e e l i s , %f N−mm\n”,

Mw)
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52 Mt=H3b*c1*1000 //N−mm
53 Ms=sqrt(Mw^2 + Mt^2) //N−mm
54 fb1 =42

55 printf(” r e s u l t a n t bending moment i s , %f N−mm\n”,Ms)
56 ds=((Ms*32)/(%pi*fb1))^(1/3)

57 printf(” d i a o f s h a f t i s , %f mm\n”,ds)
58 // Des ing o f c r a n k s h a f t t wen crank i s at an ang l e o f

max t w i s t i n g moment
59 p1=1

60 Fp1=(%pi/4)*D^2*p1/1000 //kN
61 q1=(%pi /180) *6.58

62 Fq1=Fp1/cos(q1)

63 FT1=Fq1*sin(q1+q)//kN
64 FR=Fq1*sin(q1+q)//kN
65 HT1=FT1*b1/b//kN
66 HT2=FT1*b2/b

67 HR1=FR*b1/b

68 HR2=FR*b2/b

69 // l e t dc1 be c rankp in d i a
70 MC1=HR1*b2 //kN−mm
71 TC1=HT1*r//kN−mm
72 TE1=sqrt(MC1^2 + TC1^2) *1000 //N−mm
73 t11 =35 //N/mmˆ2
74 dc1 =((TE1 *16)/(%pi*t11))^(1/3)

75 printf(” d i a o f c r ankp in i s , %f mm\n”,dc1)
76 printf(” take l a r g e r va l u e dc equa l to 205 i n t o

c o n s i d e r a t i o n \n”)
77 // l e t ds1 be da i o f s h a f t
78 TS1=FT1*r*1000 //N−mm
79 TE2=sqrt(Ms^2 + TS1^2)

80 t22 =35

81 ds22=(TE2 *16/( %pi*t22))^(1/3) //mm
82 printf(” s h a f t d i a i s , %f mm\n”,ds22)

Scilab code Exa 32.5 Machine design
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1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 BP=5000 //W
6 N=1200 //rpm
7 n=N/2

8 pm=0.35 //N/mmˆ2
9 effm =0.8

10 // l e t D bebore d i a
11 IP=BP/effm //W
12 // IP=pm∗ l ∗A∗n/60
13 //A=%pi∗Dˆ2/4 , l =1.5D
14 // IP=4.12∗10ˆ−3 ∗Dˆ3
15 D=(IP *1000/4.12) ^(1/3) //mm
16 printf(” d i a o f bore d i s , %f mm\n”,D)
17 l=1.5*D

18 L=1.15*l

19 ft=42

20 printf(” s t r o k e l e n g t h i s , %f mm\n”,L)
21 p=9*pm

22 C==0.1

23 th=D*sqrt(C*p/ft)

24 printf(” t h i c k n e s s o f head i s , %f mm\n”,th)
25 Fc=(%pi/4)*D^2*p//N// f o r c e on c y l i n d e r . . . eq1
26 // l e t ns be nu , mbr o f s t ud s
27 ns=6 // . . . assume
28 // / l e t dc be c o r e d i a
29 ft1 =65 //N/mmˆ2
30 //d be nominal d i a
31 //Fs=ns ∗ ( %pi /4) ∗dc ˆ2∗ f t 1 =216∗d ˆ 2 . . . . eq2 . . . / / dc =0.84∗

d
32 // u s i n g eq1 and eq2
33 //we ge t
34 //d=s q r t ( Fc /216)
35 printf(” nominal d i a i s ,%f mm\n”,sqrt(Fc/216))
36 printf(” nominal d i a i s , say 14 mm\n”)
37 d=14 //mm
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Scilab code Exa 32.6 Machine design

1 // f i n d
2 clc

3 // s o l u t i o n
4 // g i v en
5 dp=60 //mm
6 p=4 //N/mmˆ2
7 fb=46 //N/mmˆ2
8 k=0.42

9 a=%pi/6

10 t=k*dp*sqrt(p/fb)//mm
11 printf(” t h i c k n e s s o f v a l v e head i s , %f mm\n”,t)
12 ds=dp/8 + 6.35 //mm
13 printf(” stem d ia i s , %f mm\n”,ds)
14 h=dp/(4* cos(a))

15 printf(”max l i f t o f v a l v e i s , %f mm\n”,h)
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