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

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP 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.
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Chapter 3

The Structure of Crystalline
Solids

Scilab code Exa 3.1 Determination of FCC Unit Cell Volume

1 // Dete rmina t i on o f FCC Unit C e l l Volume
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 1\ n”);
7
8 // For FCC a=2∗R∗ s q r t ( 2 )
9 R=poly ([0], ’R ’ );

10
11 // Edge Length
12 a=2*R*sqrt (2);

13
14 // Volume d e t e r m i n a t i o n
15 V=a^3;

16
17 disp(V,”Volume i s ”);
18
19 //End
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Scilab code Exa 3.2 Computation of the Atomic Packing Factor for FCC

1 // Computation o f the Atomic Packing Facto r f o r FCC
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 2\ n”);
7
8 // f o r FCC no . o f atoms a r e 4
9 n=4;

10
11 // For FCC a=2∗R∗ s q r t ( 2 )
12 R=poly ([0], ’R ’ );
13
14 // Edge Length
15 a=2*R*sqrt (2);

16
17 // Volume d e t e r m i n a t i o n o f cube
18 Vc=a^3;

19
20 // Volume o f s p h e r e
21 Vs=n*4*%pi*R^3/3;

22
23 // Atomic pack ing F r a c t i o n
24 APF=Vs/Vc;

25
26 disp(APF ,” Atomic pack ing f r a c t i o n i s ”);
27
28 //End

Scilab code Exa 3.3 Theoretical Density Computation for Copper
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1 // T h e o r e t i c a l Dens i ty Computation f o r Copper
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 3\ n”);
7
8 R=1.28D-08; // Atomic r a d i u s i n cm
9 A_Cu =63.5; // Atomic wt o f copper

10 n=4; // For FCC
11
12 Na =6.023 D23; // Avogadro no .
13
14 a=2*R*sqrt (2);

15 Vc=a^3;

16
17 den=n*A_Cu/(Vc*Na);

18
19 printf(”\ nDens i ty i s %. 2 f g/cmˆ3\n”,den);
20
21 //End

Scilab code Exa 3.5 Specification of Point Coordinates

1 // S p e c i f i c a t i o n o f Po int C o o r d i n a t e s
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 5\ n”);
7
8 disp(” Po int c o o r d i n a t e s f o r g i v e n p o s i t i o n s o f BCC

c e l l a r e ”);
9

10 A=[ ’ Po in t no ’ , ’ x a x i s ’ , ’ y a x i s ’ , ’ z a x i s ’ , ’

10



C o o r d i n a t e s ’ ;
11 ’ 1 ’ , ’ 0 ’ , ’ 0 ’ , ’ 0 ’ , ’ 000 ’ ;
12 ’ 2 ’ , ’ 1 ’ , ’ 0 ’ , ’ 0 ’ , ’ 100 ’ ;
13 ’ 3 ’ , ’ 1 ’ , ’ 1 ’ , ’ 0 ’ , ’ 110 ’ ;
14 ’ 4 ’ , ’ 0 ’ , ’ 1 ’ , ’ 0 ’ , ’ 010 ’ ;
15 ’ 5 ’ , ’ 1/2 ’ , ’ 1/2 ’ , ’ 1/2 ’ , ’ 1/2 1/2 1/2 ’ ;
16 ’ 6 ’ , ’ 0 ’ , ’ 0 ’ , ’ 1 ’ , ’ 001 ’ ;
17 ’ 7 ’ , ’ 1 ’ , ’ 0 ’ , ’ 1 ’ , ’ 101 ’ ;
18 ’ 8 ’ , ’ 1 ’ , ’ 1 ’ , ’ 1 ’ , ’ 111 ’ ;
19 ’ 9 ’ , ’ 0 ’ , ’ 1 ’ , ’ 1 ’ , ’ 011 ’ ];
20
21 disp(A);

22
23 //End

Scilab code Exa 3.6 Determination of Directional Indices

1 // Dete rmina t i on o f D i r e c t i o n a l I n d i c e s
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 6\ n”);
7
8 printf(”\nThe p r o c ed u r e i s summarised as : \ n”);
9

10 A=[ ’ ’ , ’ x ’ , ’ y ’ , ’ z ’ ;
11 ’ P r o j e c t i o n s ’ , ’ a /2 ’ , ’ b ’ , ’ 0 c ’ ;
12 ’ In terms o f a , b , c ’ , ’ 1/2 ’ , ’ 1 ’ , ’ 0 ’ ;
13 ’ Reduct ion ’ , ’ 1 ’ , ’ 2 ’ , ’ 0 ’ ];
14
15 disp(A);

16
17 printf(”\ nEnc l o su r e [ 1 2 0 ]\ n”);
18
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19 //End

Scilab code Exa 3.8 Determination of Directional Indices for a Hexagonal
Unit Cell

1 // Dete rmina t i on o f D i r e c t i o n a l I n d i c e s f o r a
Hexagonal Unit C e l l

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 8\ n”);
7
8 //From the c o n s t r u c t i o n shown i n the book
9 du=1;

10 dv=1;

11 dw=1;

12
13 //The above i n d i c e s a r e f o r p a r a l l e l o p i p e d
14 //To c o n v e r t i t f o r hexagona l system
15 u=(2*du-dv)/3;

16 v=(2*dv-du)/3;

17 t=-(u+v);

18 w=dw;

19
20 x=[u v t w]*3;

21 disp(x,”The i n d i c e s f o r the g i v e n d i r e c t i o n s a r e ”);
22
23 //End

Scilab code Exa 3.9 Determination of Planar Indices

1 // Dete rmina t i on o f P lanar ( M i l l e r ) I n d i c e s
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2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 9\ n”);
7
8 x=[0 -1 2];

9
10 disp(x,”The i n t e r c e p t f o r the g i v e n p l ane i s ”);
11
12 //End

Scilab code Exa 3.11 Determination of Miller Bravais Indices

1 // Dete rmina t i on o f M i l l e r B r a v a i s I n d i c e s f o r a
Plane Within a Hexagonal Unit C e l l

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 1 1\ n”);
7
8 // This p l ane i n t e r s e c t s the a1 a x i s at a d i s t a n c e a

from the o r i g i n o f the a1−a2−a3−z c o o r d i n a t e axe s
system .

9
10 // Furthermore , i t s i n t e r s e c t i o n s w i th the a2 and z

axes a r e −a and c .
11
12 // Ther e f o r e , i n terms o f the l a t t i c e parameters ,

t h e s e i n t e r s e c t i o n s a r e 1 , −1 and 1 .
13
14 h=1;

15 k=-1;

16 l=1;
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17 i=-(h+k);

18
19 x=[h k i l];

20 disp(x,”The i n d i c e s o f p l ane a r e ”);
21
22 //End

Scilab code Exa 3.12.a Interplanar Spacing

1 // I n t e r p l a n a r Spac ing
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 3 . 1 2\ n”);
7
8 a=0.2866; // L a t t i c e parameter i n nm
9 h=2;

10 k=2;

11 l=0;

12
13 printf(”\n\ tPar t A”);
14 d_hkl=a/(sqrt(h^2+k^2+l^2));

15 printf(”\ n I n t e r p l a n a r s p a c i n g i s %. 4 f nm\n”,d_hkl);
16
17 //End

Scilab code Exa 3.12.b Diffraction Angle Computations

1 // D i f f r a c t i o n Angle Computations
2
3 clear all;

4 clc;

14



5
6 printf(”\ tExample 3 . 1 2\ n”);
7
8 a=0.2866; // L a t t i c e parameter i n nm
9 h=2;

10 k=2;

11 l=0;

12
13 d_hkl=a/(sqrt(h^2+k^2+l^2));

14
15 printf(”\n\ tPar t B”);
16 lambda =0.1790; // Wavelength i n nm
17 n=1;

18
19 theta=asind(n*lambda /(2* d_hkl));

20 printf(”\ n D i f f r a c t i o n a n g l e i s %. 2 f d e g r e e \n” ,2*
theta);

21
22 //End
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Chapter 4

Imperfections in Solids

Scilab code Exa 4.1 Number of Vacancies Computation

1 //Number o f Vacanc i e s Computation at a S p e c i f i e d
t empera tu re

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 4 . 1\ n”);
7
8 Na =6.023*10^23; // Avogadro No .
9 den =8.4D+06; // Dens i ty o f Copper

10 A=63.5; // Atomic we ight o f Copper
11
12 //No . o f atomic s i t e per c u b i c meter
13 N=Na*den/A;

14
15 //No . o f v a c a n c i e s at 1000 C
16 Qv=0.9; // A c t i v a t i o n ene rgy i n eV
17 k=8.62*10^ -5; // Boltzmann Constatnt i n eV/K
18 T=1000+273; // Temperature i n K
19
20 Nv=N*exp(-Qv/(k*T));
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21 printf(”\nNo . o f v a c a n c i e s a r e %. 1 f ∗ 10ˆ25 /mˆ3 ”,Nv
/10^25);

22
23 //End

Scilab code Exa 4.3 Composition Conversion From Weight Percent to Atom
Percent

1 // Compos i t ion Convers ion− From we ight p e r c e n t to
Atom p e r c e n t

2
3 clear all;

4 clc;

5
6 printf(”\ t Example 4 . 3\ n”);
7
8 // Conver s i on to Atom p e r c e n t
9 function[C]=conc(C1,C2,A1 ,A2)

10 C=C1*A2 *100/(( C1*A2)+(C2*A1));

11 funcprot (0)

12 endfunction

13
14
15 C_Al =97; // Aluminium wt%
16 C_Cu =3; // Copper wt%
17 A_Al =26.98; // Atomic wt o f Aluminium
18 A_Cu =63.55; // Atomic wt o f Copper
19
20 CAl=conc(C_Al ,C_Cu ,A_Al ,A_Cu);

21 CCu=conc(C_Cu ,C_Al ,A_Cu ,A_Al);

22
23 printf(”\nAtomic %% o f Al i s %. 1 f %%”,CAl);
24 printf(”\nAtomic %% o f Cu i s %. 1 f %%\n”,CCu);
25
26 //End
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Scilab code Exa 4.4.a Computations of ASTM Grain Size Number

1 // Computations o f ASTM Grain S i z e Number
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 4 . 4\ n”);
7
8 printf(”\n\ tPar t A”);
9

10 N=45; //No . o f g r a i n s per squa r e i n ch
11
12 // Dtermin in g r a i n s i z e no . N=2ˆ(n−1)
13 n=(log(N)/log(2))+1;

14 printf(”\nGrain s i z e no . i s %. 1 f \n”,n);
15
16 //End

Scilab code Exa 4.4.b Number of Grains Per Unit Area

1 //Number o f Gra ins Per Unit Area
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 4 . 4\ n”);
7
8 printf(”\n\ tPar t B”);
9 N=45; //No . o f g r a i n s per squa r e i n ch

10 n=(log(N)/log (2))+1;
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11 M=85;

12
13 Nm =(100/M)^2*2^(n-1);

14 printf(”\nAt m a g n i f i c a t i o n o f 85x\n”);
15 printf(”No . o f g r a i n s per i n ch squa r e a r e %. 1 f \n”,Nm

);

16
17 //End
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Chapter 5

Diffusion

Scilab code Exa 5.1 Diffusion Flux Computation

1 // D i f f u s i o n Flux Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 5 . 1\ n”);
7
8 Ca=1.2; // C o n c e n t r a t i o n at A i n kg /mˆ3
9 Cb=0.8; // C o n c e n t r a t i o n at B i n kg /mˆ3

10
11 xa=5*10^ -3; // P o s i t i o n 1 i n m
12 xb=10*10^ -3; // P o s i t i o n 2 i n m
13
14 D=3*10^ -11; // D i f f u s i o n c o e f f i c i e n t i n mˆ2/ s
15
16 J=-D*(Ca-Cb)/(xa -xb);

17 printf(”\ n D i f f u s i o n f l u x i s %. 1 f ∗ 10ˆ−9 kg /mˆ2− s ”,J
/10^ -9);

18
19 //End
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Scilab code Exa 5.2 Nonsteady State Diffusion Time Computation

1 // Nonsteady−S t a t e D i f f u s i o n Time Computation I
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 5 . 2\ n”);
7
8 Co =0.25; // I n i t i a l Conc . i n wt%
9 Cs=1.2; // S u r f a c e conc . i n wt%

10 Cx=0.8; // Conc . at any x i n wt%
11
12 x=5*10^ -4; // P o s i t i o n i n m
13 D=1.6*10^ -11; // D i f f u s i o n c o e f f i n mˆ2/ s
14
15 C=1-((Cx-Co)/(Cs-Co));

16 z=erfinv(C);

17
18 // But C=e r f ( x/2 s q r t ( Dt ) )
19 t=x^2/(4*D*z^2);

20
21 printf(”\nTime r e q u i r e d i s %d s or %. 1 f h\n”,t,t

/3600);

22
23 //End

Scilab code Exa 5.3 Nonsteady State Diffusion Time Computation II

1 // Nonsteady−S t a t e D i f f u s i o n Time Computation I I
2
3 clear all;
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4 clc;

5
6 printf(”\ tExample 5 . 3\ n”);
7
8 D500 =4.8*10^ -14; // D i f f u s i o n c o e f f i c i e n t at 500

C
9

10 D600 =5.3*10^ -13; // D i f f u s i o n c o e f f i c i e n t at 600
C

11 t600 =10; //Time i n hours to d i f f u s e
12
13 t500=D600*t600/D500;

14
15 printf(”\nTime to d i f f u s e at 500 C i s %. 1 f h\n”,t500

);

16
17 //End

Scilab code Exa 5.4 Diffusion Coefficient Determination

1 // D i f f u s i o n C o e f f i c i e n t Dete rmina t i on
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 5 . 4\ n”);
7
8 T=550+273; // i n K
9 D0 =1.2*10^ -4; // Temperature independent

p r e e x p o n e n t i a l i n mˆ2/ s
10 Qd =131000; // A c t i v a t i o n ene rgy i n J/mol−K
11 R=8.31; // U n i v e r s a l Gas c o n s t t
12
13 D=D0*exp(-Qd/(R*T));

14
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15 printf(”\ n D i f f u s i o n c o e f f i c i e n t i s %. 1 f ∗ 10ˆ−13 m
ˆ2/ s \n”,D/10^ -13);

16
17 //End

Scilab code Exa 5.5 Diffusion Coefficient Activation Energy

1 // D i f f u s i o n C o e f f i c i e n t A c t i v a t i o n Energy and
P r e e x p o n e n t i a l C a l c u l a t i o n s

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 5 . 5\ n”);
7
8 //From graph l o g D ad 1/T a r e deducted
9 inv_T1 =0.8*10^ -3; // R e c i p r o c a l o f temp . i n

Kˆ−1
10 inv_T2 =1.1*10^ -3; // R e c i p r o c a l o f temp . i n

Kˆ−1
11 logD1 = -12.4;

12 logD2 = -15.45;

13
14 R=8.31; // Gas law Constant i n J/

mol−K
15
16 Qd= -2.3*R*(logD1 -logD2)/(inv_T1 -inv_T2);

17 printf(”\ n A c t i v a t i o n ene rgy i s %d kJ/mol”,Qd /1000);
18
19 // For c a l c u l a t i n g P e e x p o n e n t i a l f a c t o r
20 D0=10^( logD2 +(Qd*inv_T2 /(2.3*R)));

21 printf(”\ n P r e e x p o n e n t i a l f a c t o r D0 i s %. 1 f ∗ 10ˆ−5 m
ˆ2/ s \n”,D0/10^ -5);

22
23 //End
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Scilab code Exa 5.6 Diffusion Temperature Time Heat Treatment Speci-
fication

1 // D i f f u s i o n T e m p e r a t u r e T i m e Heat Treatment
S p e c i f i c a t i o n

2
3 clear all;

4 clc;

5
6 printf(”\ tDe s i gn Example 5 . 1\ n”);
7
8 C0=0.2; // I n i t i a l c o n c e n t r a t i o n i n wt%
9 Cs=1; // S u r f a c e conc i n wt%

10 Cx=0.6; // Conc at any p o s i t i o n X i n wt%
11 x=7.5*10^ -4; // P o s i t i o n i n m
12 D0 =2.3*10^ -5; // P r e e x p o n e n t i a l f a c t o r i n mˆ2/ s
13 R=8.31; // Gas law c o n s t a n t i n J/mol−K
14 Qd =148000; // A c t i v a t i o n ene rgy i n J/mol
15
16 C=1-((Cx-C0)/(Cs-C0));

17 z=erfinv(C);

18 Dt=(x/(2*z))^2;

19
20 //Dt=D0∗ exp(−Qd/RT) ∗ t = v a l u e o f v a r i a b l e Dt
21 D=Dt/D0;

22
23 T=[900 950 1000 1050];

24 for i=1:4

25 t(i)=D/exp(-Qd/(R*(T(i)+273)))/3600;

26 end

27
28 printf(”\nTemperature ( i n C e l s i u s ) i s \n”);
29 disp(T);

30 printf(”\nTime i s ( i n hours ) \n”);
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31 disp(t);

32
33 //End
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Chapter 6

Mechanical Properties of
Metals

Scilab code Exa 6.1 Elongation Computation

1 // E l o n g a t i o n ( E l a s t i c ) Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 1\ n”);
7
8 E=110*10^3; //Young ’ s modulus o f Copper i n MPa
9 sigma =276; // Appl i ed s t r e s s i n MPa

10 lo=305; // O r i g i n a l l e n g t h i n mm
11
12 // Deformat ion
13 dl=sigma*lo/E;

14
15 printf(”\ nE longa t i on o b t a i n e d i s %. 2 f mm \n”,dl);
16
17 //End
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Scilab code Exa 6.2 Computation of Load to Produce Specified Diameter
Change

1 // Computation o f Load to Produce S p e c i f i e d Diameter
Change

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 2\ n”);
7
8 del_d = -2.5*10^ -3; // Deformat ion i n d i a i n mm
9 d0=10; // I n i t i a l d i a i n mm

10
11 v=0.34; // Po i s s on r a t i o f o r b r a s s
12
13 ex=del_d/d0;

14 printf(”\ n S t r a i n i n x−d i r e c t i o n i s %f”,ex);
15
16 ez=-ex/v;

17 printf(”\ n S t r a i n i n z−d i r e c t i o n i s %f”,ez);
18
19 E=97*10^3; // Modulus o f e l a s t i c i t y i n MPa
20 sigma=ez*E;

21 F=sigma*%pi*(d0^2)/4;

22
23 printf(”\ nAppl ied f o r c e i s %d N”,F);
24
25 //End

Scilab code Exa 6.3.a Modulus of elasticity
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1 clear all;

2 clc;

3
4 printf(”\ tExample 6 . 3\ n”);
5
6 //From draph i n the q u e s t i o n
7 // s t r e s s and s t r a i n can be o b t a i n e d
8
9 si2 =150; // i n MPa

10 si1 =0;

11 e2 =0.0016;

12 e1=0;

13 d0 =12.8*10^ -3; // I n i t i a l Diameter i n m
14
15 printf(”\n\ tPar t A”);
16 //Young ’ s Modulus = s t r e s s / s t r a i n
17 E=(si2 -si1)/(e2 -e1);

18 printf(”\nModulus o f e l a s t i c i t y i s %. 2 f GPa”,E/10^3)
;

19
20 //End

Scilab code Exa 6.3.c Maximum load

1 clear all;

2 clc;

3
4 printf(”\ tExample 6 . 3\ n”);
5
6 //From draph i n the q u e s t i o n
7 // s t r e s s and s t r a i n can be o b t a i n e d
8
9 si2 =150; // i n MPa

10 si1 =0;

11 e2 =0.0016;
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12 e1=0;

13 d0 =12.8*10^ -3; // I n i t i a l Diameter i n m
14
15 printf(”\n\ tPar t C”);
16 A0=%pi*d0^2/4;

17 sig =450*10^6; // t e n s i l e s t r e n g t h i n MPa
18
19 F=sig*A0;

20 printf(”\nMaximum load s u s t a i n e d i s %d N\n”,F);
21
22 //End

Scilab code Exa 6.3.d Change in length

1 clear all;

2 clc;

3
4 printf(”\ tExample 6 . 3\ n”);
5
6 //From draph i n the q u e s t i o n
7 // s t r e s s and s t r a i n can be o b t a i n e d
8
9 printf(”\n\ tPar t D”);

10
11 //From s t r e s s −s t r a i n curve
12 // S t r a i n c o r r e s p o n d i n g to s t r e s s o f 345 MPa i s 0 . 0 6
13
14 l0=250; // I n i t i a l l e n g t i n mm
15 e=0.06; // s t r a i n
16
17 dl=e*l0;

18 printf(”\nChange i n l e n g t h i s %d mm”,dl);
19
20
21 //End

29



Scilab code Exa 6.4.a Ductility Computations

1 // D u c t i l i t y
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 4\ n”);
7
8 di =12.8; // I n i t i a l d i a i n mm
9 df =10.7; // F i n a l d i a i n mm

10
11 printf(”\n\ tPar t A”);
12
13 // D u c t i l i t y i n terms o f Reduct ion Area
14 RA = ((di^2-df^2)/di^2) *100;

15 printf(”\ n p e r c e n t r e d u c t i o n i n a r ea i s %d %%\n”,RA);
16
17 //End

Scilab code Exa 6.4.b True Stress At Fracture Computations

1 // True−S t r e s s−At−F r a c t u r e Computat ions
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 4\ n”);
7
8 di =12.8; // I n i t i a l d i a i n mm
9 df =10.7; // F i n a l d i a i n mm
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10
11 printf(”\n\ tPar t B”);
12 Ao=%pi*di ^2*10^ -6/4;

13 sig =460*10^6; // T e n s i l e s t r e n g t h
14
15 F=sig*Ao;

16 printf(”\nF = %d N”,F);
17
18 Af=%pi*df^2/4;

19 sig_t=F/Af;

20 printf(”\nTrue s t r e s s i s %d MPa”,sig_t);
21
22 //End

Scilab code Exa 6.5 Calculation of Strain Hardening Exponent

1 // C a l c u l a t i o n o f S t r a i n−Hardening Exponent
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 5\ n”);
7
8 sig_t =415; // True s t r e s s i n MPa
9 et=0.1; // True s t r a i n

10 K=1035; // In MPa
11
12 n=log(sig_t/K)/log(et);

13
14 printf(”\ n S t r a i n − harden ing c o e f f i c i e n t i s %. 2 f ”,n)

;

15
16 //End
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Scilab code Exa 6.6.a Average Computations

1 // Average Computations
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 6 a\n”);
7
8 // F i r s t and Last p o i n t a r e a r b i t a r y to p l o t the

r e q u i r e d 4 p o i n t s
9 n=[0 1 2 3 4 5];

10 TS=[510 520 512 515 522 525];

11
12 plot(n,TS, ’+ ’ );
13 xtitle( ’ T e n s i l e s t r e n g t h data ’ , ’ Sample no . ’ , ’ T e n s i l e

s t r e n g t h ’ );
14
15 //Mean T e n s i l e s t r e n g t h
16 i=2;

17 TSmean =0;

18
19 for i=2:5

20 TSmean=TSmean +(TS(i)/4);

21 end

22 printf(”\nMean t e n s i l e s t r e n g t h i s %d MPa\n”,TSmean)
;

23
24 //End

Scilab code Exa 6.6.b Standard Deviation Computations
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1 // Standard D e v i a t i o n Computations
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 6 . 6 b\n”);
7
8 // F i r s t and Last p o i n t a r e a r b i t a r y to p l o t the

r e q u i r e d 4 p o i n t s
9 n=[0 1 2 3 4 5];

10 TS=[510 520 512 515 522 525];

11
12 i=2;

13 TSmean =0;

14
15 for i=2:5

16 TSmean=TSmean +(TS(i)/4);

17 end

18
19 // Standard D e v i a t i o n
20 j=0;

21 std =0;

22
23 for i=2:5

24 std=std+((TS(i)-TSmean)^2/(4 -1));

25 end

26
27 printf(”\ nStandard d e v i a t i o n i s %. 1 f MPa\n”,sqrt(std

));

28
29 //End

Scilab code Exa 6.7 Specification of Support Post Diameter

1 // S p e c i f i c a t i o n o f Support Post Diameter
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2
3 clear all;

4 clc;

5
6 printf(”\ tDe s i gn Example 6 . 1\ n”);
7
8 sig_y =310; //Minimum y i e l d s t r e n g t h i n MPa
9 N=5; // C o n s e r v a t i v e f a c t o r o f s a f e t y

10
11 F=220000/2; //Two rods must suppor t h a l f o f the

t o t a l f o r c e
12
13 sig_w=sig_y/N;

14 d=2* sqrt(F/(%pi*sig_w));

15
16 printf(”\ nDiameter o f each o f the two rods i s %. 1 f

mm\n”,d);
17
18 //End
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Chapter 7

Dislocations and Strengthening
Mechanisms

Scilab code Exa 7.1.a Resolved Shear Stress

1 // Reso lved Shear S t r e s s Computations
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 7 . 1\ n”);
7
8 x=[1 1 0]; // I n d i c e s o f Plane
9 y=[0 1 0]; // d i r e c t i o n o f a p p l i e d t e n s i l e s t r e s s

10 z=[-1 1 1]; // D i r e c t i o n o f s h e a r s t r e s s
11
12 function[angle ]= dotproduct(a,b)

13 num=(a(1)*b(1))+(a(2)*b(2))+(a(3)*b(3));

14 den=sqrt((a(1) ^2+a(2)^2+a(3)^2)*(b(1)^2+b(2) ^2+b

(3) ^2));

15 angle=acos(num/den);

16 funcprot (0)

17 endfunction

18
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19 phi=dotproduct(x,y);

20 lambda=dotproduct(y,z);

21
22 printf(”\ nAngles ph i i s %. 1 f d e g r e e and lambda i s %

. 1 f d e g r e e \n”,phi *180/%pi ,lambda *180/ %pi);
23
24
25 //When a t e n s i l e s t r e s s o f 52 MPa (7500 p s i ) i s

a p p l i e d
26 printf(”\n\ tPar t A\n”);
27 sigma =52; // i n MPa
28 tr=sigma*cos(phi)*cos(lambda);

29 printf(” Reso lved s h e a r s t r e s s i s %. 1 f MPa\n”,tr);
30
31 //End

Scilab code Exa 7.1.b Stress to Initiate Yielding Computations

1 // S t r e s s−to−I n i t i a t e −Y i e l d i n g Computat ions
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 7 . 1\ n”);
7
8 x=[1 1 0]; // I n d i c e s o f Plane
9 y=[0 1 0]; // d i r e c t i o n o f a p p l i e d t e n s i l e s t r e s s

10 z=[-1 1 1]; // D i r e c t i o n o f s h e a r s t r e s s
11
12 function[angle ]= dotproduct(a,b)

13 num=(a(1)*b(1))+(a(2)*b(2))+(a(3)*b(3));

14 den=sqrt((a(1) ^2+a(2)^2+a(3)^2)*(b(1)^2+b(2) ^2+b

(3) ^2));

15 angle=acos(num/den);

16 funcprot (0)
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17 endfunction

18
19 phi=dotproduct(x,y);

20 lambda=dotproduct(y,z);

21
22 printf(”\ nAngles ph i i s %. 1 f d e g r e e and lambda i s %

. 1 f d e g r e e \n”,phi *180/%pi ,lambda *180/ %pi);
23
24 // I f s l i p o c c u r s on a ( 1 1 0 ) p l ane and i n a [−1 1 1 ]

d i r e c t i o n , and the c r i t i c a l r e s o l v e d s h e a r s t r e s s
i s 30 MPa

25 printf(”\n\ tPar t B”)
26
27 trc =30; // i n MPa C r i t i c a l r e s o l v e d s h e a r s t r e s s
28
29 sy=trc/(cos(phi)*cos(lambda));

30 printf(”\ nYie ld s t r e n g t h i s %. 1 f MPa\n”,sy);
31
32 //End

Scilab code Exa 7.2 Tensile Strength and Ductility Determinations

1 // T e n s i l e S t r e n g t h and D u c t i l i t y D e t e r m i n a t i o n s f o r
Cold−Worked Copper

2
3 clear all;

4 clc;

5
6 printf(”\ t Example 7 . 2\ n”);
7
8 df =12.2; // F i n a l d i a i n mm
9 di =15.2; // I n i t i a l d i a i n mm

10
11 CW = ((di^2-df^2)/di^2) *100;

12
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13 printf(”\nCold work i s %. 1 f %%\n”,CW);
14
15 ts=340; // i n Mpa t e n s i l e s t r e n g t h
16 duc =7; // i n % D u c t i l i t y
17 printf(”\nFrom graph o f Fig . 7 . 1 9 b i n book ”);
18 printf(”\ n T e n s i l e s t r e n g t h i s %d MPa”,ts);
19 printf(”\ n D u c t i l i t y i s %d %% EL\n”,duc);
20
21 //End

Scilab code Exa 7.3 Description of Diameter Reduction Procedure

1 // D e s c r i p t i o n o f Diameter Reduct ion Procedure
2
3 clear all;

4 clc;

5
6 printf(”\ tDe s i gn Example 7 . 1\ n”);
7
8 di=6.4; // I n i t i a l d i a i n mm
9 df=5.1; // F i n a l d i a i n mm

10
11 // Cold Work Computation
12 CW = ((di^2-df^2)/di^2) *100;

13
14 printf(”\nCold work i s %. 1 f %%\n”,CW);
15
16 //From F i g u r e s 7 . 1 9 a and 7 . 1 9 c ,
17 //A y i e l d s t r e n g t h o f 410 MPa
18 //And a d u c t i l i t y o f 8% EL a r e a t t a i n e d from t h i s

d e f o r m a t i o n
19
20 printf(”\nBut r e q u i r e d d u c t i l i t y and y i e l d s t r e n g t h

i s not matched at t h i s c o l d work ”);
21 printf(”\nHence r e q u i r e d Cold work i s 2 1 . 5 %%”);

38



22
23 //x=po ly ( [ 0 ] , ’ x ’ ) ;
24 dmid = sqrt(df ^2/(1 -0.215));

25
26 printf(”\nHence f i r s t draw to %. 1 fmm and then to %. 1

fmm\n”,dmid ,df);
27
28 //End
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Chapter 8

Failure

Scilab code Exa 8.1 Maximum Flaw Length Computation

1 //Maximum Flaw Length Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 8 . 1\ n”);
7
8 sigma =40*10^6; // i n Pa T e n s i l e s t r e s s
9 E=69*10^9; // Modulus o f e l a t i c i t y i n pa

10 Ys=0.3; // S p e c i f i c s u r f a c e ene rgy i n N/mˆ2
11
12 //Maximum l e n g t h o f a s u r f a c e f l a w
13 a=2*E*Ys/(%pi*sigma ^2);

14
15 printf(”\nMaximum lemgth o f a s u r f a c e f a l w wi thout

f r a c t u r e : %. 4 f mm\n”,a/10^ -3);
16
17 //End
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Scilab code Exa 8.2 Rupture Lifetime Prediction

1 // Rupture L i f e t i m e P r e d i c t i o n
2
3 clear all;

4 clc;

5
6 printf(”\ tDe s i gn Example 8 . 2\ n”);
7
8 T=800+273; // Temperature i n K
9

10 // s t r e s s i s 140 MPa
11 //From Graph o f Fig . 8 . 3 2 Larson−M i l l e r Parameter i s

deduced
12 L_M =24*10^3;

13
14 t=10^(( L_M/T) -20);

15
16 printf(”\nTime to r u p t u r e i s : %d hours \n”,t);
17
18 //End

Scilab code Exa 8.3 Estimating theoretical fracture strength

1 // Es t imat ing t h e o r e t i c a l f r a c t u r e s t r e n g t h
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 8 . 3\ n”);
7
8 a=0.5; // Crack l e n g t h i n mm
9 ro=5D-3; // Crack t i p r a d i u s o f c u r v a t u r e i n

mm
10 sig =1035; // Appl i ed s t r e s s i n MPa
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11
12 sigm =2*sig*sqrt(a/ro);

13
14 printf(”\ nFrac tu r e s t r e n g t h i s %. 2 e MPa\n”,sigm);
15
16 //End

Scilab code Exa 8.4 Computation of critical shear stress

1 // Computation o f c r i t i c a l s h e a r s t r e s s
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 8 . 4\ n”);
7
8 E=393D9; //Young ’ s modulus f o r Al
9 gam =0.9; // s u r f a c e ene rgy i n J/mˆ2

10 a=4D-4; // Crack l e n g t h i n m
11
12 sigc=sqrt (2*E*gam/(%pi*a/2));

13
14 printf(”\ n C r i t i c a l s h e a r s t r e s s i s %. 2 e N/mˆ2\n”,

sigc);

15
16 //End

Scilab code Exa 8.5 Determining maximum allowable surface crack length

1 // Determin ing maximum a l l o w a b l e s u r f a c e c r a c k l e n g t h
2
3 clear all;

4 clc;
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5
6 printf(”\ tExample 8 . 5\ n”);
7
8 E=225D9; //Young ’ s modulus
9 gam =1; // s u r f a c e ene rgy i n N/m

10 sigc =13.5D6; // C r i t i c a l s h e a r s t r e s s i n N
/mˆ2

11
12 a=2*E*gam/(%pi*sigc ^2);

13
14 printf(”\nMaximum a l l o w a b l e c r a c k l e n g t h i s %. 1 e m\n

”,a);
15
16 //End
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Chapter 9

Phase Diagrams

Scilab code Exa 9.1 Lever Rule Derivation

1 // Lever Rule d e r i v a t i o n
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 9 . 1\ n”);
7
8 disp(” S i n c e on ly 2 phase s a r e p r e s e n t ”);
9 disp(” W alpha + W L = 1”);

10 disp(” W alpha∗C alpha + W L∗C L = C0”);
11 disp(” hence ”);
12
13 disp(”W L = ( C alpha−C0) /( C alpha−C L ) ”);
14 disp(” W alpha = (C0−C L ) /( C alpha−C L ) ”);
15
16
17 //End

Scilab code Exa 9.2 Determination of Phases Present
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1 // Dete rmina t i on o f Phases P r e s e n t and Computation o f
Phase Compos i t i ons

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 9 . 2\ n”);
7
8 printf(”\ n f o r g i v e n c o m p o s i t i o n and temp . o f 150 C”)

;

9 printf(”\ n i ) both a lpha and beta phase c o e x i s t \n”);
10
11 disp(” i i ) C o n s t r u c t i n g the t i e l i n e ”);
12 printf(” 10 wt%% Sn − 90 wt%% Pb f o r C alpha ”);
13 printf(”\n98 wt%% Sn − 2 wt%% Pb f o r C beta ”);
14
15 //End

Scilab code Exa 9.3.a Relative Phase Amount Determinations

1 // Dete rmina t i on o f Phases P r e s e n t
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 9 . 3\ n”);
7
8 printf(”\n\ tPar t A”);
9 C1=40; // O v e r a l l a l l o y c o m p o s i t i o n

10 Cb=98;

11 Ca=10;

12
13 Wa=(Cb-C1)/(Cb-Ca);

14 Wb=(C1-Ca)/(Cb-Ca);

15
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16 printf(”\nMass f r a c t i o n s f o r a lpha and beta phase s
a r e : %. 2 f and %. 2 f r e s p e c t i v e l y \n”,Wa ,Wb);

17
18 //End

Scilab code Exa 9.3.b Mass and Volume Fractions

1 // Computation o f Phase Compos i t i ons
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 9 . 3\ n”);
7
8 C1=40; // O v e r a l l a l l o y c o m p o s i t i o n
9 Cb=98;

10 Ca=10;

11
12 Wa=(Cb-C1)/(Cb-Ca);

13 Wb=(C1-Ca)/(Cb-Ca);

14
15 printf(”\n\ tPar t B”);
16 d_Sn =7.24; // i n g/cmˆ3 d e n s i t y o f t i n
17 d_Pb =11.23; // i n g/cmˆ3 d e n s i t y o f l e a d
18
19 Ca_Sn =10;

20 Ca_Pb =90;

21
22 Cb_Sn =98;

23 Cb_Pb =2;

24
25 d_a =100/(( Ca_Sn/d_Sn)+(Ca_Pb/d_Pb));

26 d_b =100/(( Cb_Sn/d_Sn)+(Cb_Pb/d_Pb));

27
28 printf(”\ nDens i ty o f a lpha phase i s : %. 2 f g/cmˆ3 ”,
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d_a);

29 printf(”\ nDens i ty o f beta phase i s : %. 2 f g/cmˆ3 ”,
d_b);

30
31 Va=Wa/(d_a *((Wa/d_a)+(Wb/d_b)));

32 Vb=Wb/(d_b *((Wa/d_a)+(Wb/d_b)));

33
34 printf(”\n\nVolume f r a c t i o n o f a lpha phase : %. 2 f ”,

Va);

35 printf(”\nVolume f r a c t i o n o f be ta phase : %. 2 f ”,Vb);
36
37 //End

Scilab code Exa 9.4.a fractions of total ferrite and cementite phases

1 // Determin ing f e r r i t e and c e m e n t i t e phase
2
3 clear all;

4 clc;

5
6 printf(”\ t Example 9 . 4\ n”);
7
8 printf(”\n\ tPar t A”);
9 C0 =0.35;

10 Ca =0.022;

11 C_Fe3C =6.7;

12
13 Wa=(C_Fe3C -C0)/(C_Fe3C -Ca);

14 W_Fe3C =(C0-Ca)/(C_Fe3C -Ca);

15
16 printf(”\nMass f r a c t i o n o f t o t a l f e r r i t i c phase : %

. 2 f ”,Wa);
17 printf(”\nMass f r a c t i o n o f Fe3C : %. 2 f \n”,W_Fe3C);
18
19 //End
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Scilab code Exa 9.4.b Fractions of the proeutectoid ferrite and pearlite

1 // Determin ing p r o e u t e c t o i d f e r r i t e and p e a r l i t e
2
3 clear all;

4 clc;

5
6 printf(”\ t Example 9 . 4\ n”);
7
8 C0 =0.35;

9 Ca =0.022;

10 C_Fe3C =6.7;

11
12 printf(”\n\ tPar t B”);
13 C_p =0.76;

14
15 Wp=(C0-Ca)/(C_p -Ca);

16 W_a=(C_p -C0)/(C_p -Ca);

17
18 printf(”\nMass f r a c t i o n o f P e a r l i t e : %. 2 f ”,Wp);
19 printf(”\nMass f r a c t i o n o f p r o e u t e c t o i d f e r r i t e : %

. 2 f \n”,W_a);
20
21 //End

Scilab code Exa 9.4.c Fraction of eutectoid ferrite

1 // Determin ing e u t e c t o i d f e r r i t e
2
3 clear all;

4 clc;
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5
6 printf(”\ t Example 9 . 4\ n”);
7
8 C0 =0.35;

9 Ca =0.022;

10 C_Fe3C =6.7;

11
12 C_p =0.76;

13
14 Wp=(C0-Ca)/(C_p -Ca);

15 W_a=(C_p -C0)/(C_p -Ca);

16
17 Wa=(C_Fe3C -C0)/(C_Fe3C -Ca);

18 printf(”\n\ tPar t C”);
19
20 Wae=Wa -W_a;

21 printf(”\nMass f r a c t i o n o f e u t e c t o i d f e r r i t e : %. 3 f \
n”,Wae);

22
23 //End
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Chapter 10

Phase Transformations in
Metals

Scilab code Exa 10.1.a Computation of Critical Nucleus Radius

1 // Computation o f C r i t i c a l Nuc l ea r Radius
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 0 . 1\ n”);
7
8 printf(”\n\ tPar t A”);
9 Hf = -1.16*10^9; // i n J/mˆ3 l a t e n t heat o f f u s i o n

10 Y=0.132; // i n J/mˆ2 S u r f a c e ene rgy
11 Tm =1064+273; // i n K Mel t ing p o i n t o f go ld
12 T=1064+273 -230; // i n K 230 i s s u p e r c o o l i n g v a l u e
13
14 r=-2*Y*Tm/(Hf*(Tm-T));

15
16 printf(”\ n C r i t i c a l Radius i s : %. 2 f nm\n”,r/10^ -9);
17
18 G=16* %pi*Y^3*Tm ^2/(3* Hf^2*(Tm-T)^2);

19
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20 printf(”\ n A c t i v a t i o n f r e e ene rgy i s : %. 2 e J\n”,G);
21
22 // end

Scilab code Exa 10.1.b Activation Free Energy Compputation

1 // A c t i v a t i o n Free Energy
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 0 . 1\ n”);
7
8 Hf = -1.16*10^9; // i n J/mˆ3 l a t e n t heat o f f u s i o n
9 Y=0.132; // i n J/mˆ2 S u r f a c e ene rgy

10 Tm =1064+273; // i n K Mel t ing p o i n t o f go ld
11 T=1064+273 -230; // i n K 230 i s s u p e r c o o l i n g v a l u e
12 r=-2*Y*Tm/(Hf*(Tm-T));

13
14 printf(”\n\ tPar t B”);
15 a=0.413*10^ -9; // i n m Unit C e l l edge l e n g t h
16
17 // u n i t c e l l s per p a t i c l e
18 u_c =4*%pi*r^3/(3*a^3);

19
20 printf(”\nUnit c e l l s per p a r i c l e a r e : %d”,u_c);
21 printf(”\nIn FCC t h e r e a r e 4 atoms per u n i t c e l l . \ n”

);

22
23 printf(”\ nTota l no . o f atoms per c r i t i c a l n u c l e u s

a r e : %d\n”,int(u_c)*4);
24
25 //End
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Scilab code Exa 10.2 Determination the rate of recrystallization

1 // Dete rmina t i on the r a t e o f r e c r y s t a l l i z a t i o n
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 0 . 2\ n”);
7 n=5;

8 y=0.3;

9 t=100; // i n min
10
11
12 k=-log(1-y)/t^n;

13
14 thalf=(-log (1 -0.5)/k)^(1/n);

15
16 rate =1/ thalf;

17
18 printf(”\nRate i s %. 2 e ( min ) ˆ−1\n”,rate);
19
20 //End
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Chapter 12

Structures and Properties of
Ceramics

Scilab code Exa 12.1 Computation of Minimum Cation to Anion Radius
Ratio

1 // Computation o f Minimum Caion−to−Anion Radius Rat io
forCo−o r d i n a t i o n No . o f 3

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 2 . 1\ n”);
7
8 printf(”\nFor e q u i l a t e r a l t r i a n g l e a f t e r j o i n i n g

c e n t r e s o f the atoms \nAngle = 30\n”);
9

10 a=30;

11
12 ratio=(1-cos (30* %pi /180))/cos (30* %pi /180);

13
14 printf(”\ nCat ion to an ion r a i o i s : %. 3 f \n”,ratio);
15
16 //End
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Scilab code Exa 12.2 Ceramic Crystal Structure Prediction

1 // Ceramic C r y s t a l s t r u c t u r e p r e d i c t i o n
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 2 . 2\ n”);
7
8 r_Fe =0.077; // i n nm Radius o f i r o n c a t i o n Fe++
9

10 r_O =0.140; // i n nm Radius o f Oxygen an ion O−−
11
12 ratio=r_Fe/r_O;

13
14 printf(”\ nRat io i s : %0 . 3 f ”,ratio);
15
16 if ratio >0.414 & ratio <0.732 then

17 printf(”\nCo−o r d i n a t o n no . i s 6”);
18 printf(”\ n S t r u c t u r e i s Rock S a l t type \n”);
19 end

Scilab code Exa 12.3 Theoretical Density Calculation

1 // T h e o r e t i c a l Dens i ty Dete rmina t i on f o r NaCl
2
3 clear all;

4 clc;

5
6 printf(”\ tExample12 . 3\ n”);
7
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8 A_Na =22.99; // i n g/mol
9 A_Cl =35.45; // i n g/mol

10
11 r_Na =0.102*10^ -7; // i n cm Radius o f Na+ io n
12 r_Cl =0.181*10^ -7; // i n cm Radius o f Cl− i on
13
14 a=2*( r_Na+r_Cl);

15 V=a^3;

16
17 n=4; // For FCC, no . o f atoms a r e 4 per c r y s t a l
18
19 Na =6.023*10^23; // Avogadro number
20
21 density=n*(A_Na+A_Cl)/(V*Na);

22
23 printf(”\ nDens i ty i s : %0 . 2 f g/cmˆ3\n”,density);
24
25 //End

Scilab code Exa 12.4 Computation of the Number of Schottky Defects

1 // Computation o f the No . o f Schot tky D e f e c t s i n KCl
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 2 . 4\ n”);
7
8 Na =6.023*10^23; // Avogadro number
9 density =1.955; // i n g/cmˆ3

10
11 A_K =39.1; // i n g/mol
12 A_Cl =35.45; // i n g/mol
13
14 N=Na*density *10^6/( A_K+A_Cl);
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15
16 printf(”\nNo . o f l a t t i c e p o i n t s a r e : %0 . 2 f ∗ 10 ˆ

28 /mˆ3\n”,N/10^28);
17
18 Qs=2.6; // i n eV
19 k=8.62*10^ -5; // i n eV/K Boltzmann Constant
20 T=500+273; // i n K
21
22 Ns=N*%e^(-Qs/(2*k*T));

23
24 printf(”\ nSchottky D e f e c t s a r e : %0 . 2 f ∗ 10 ˆ 19 /m

ˆ3\n”,Ns /10^19);
25
26 //End

Scilab code Exa 12.5 Determination of Possible Point Defect Types

1 // Dete rmina t i on o f P o s s i b l e Po int D e f e c t Types
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 2 . 5\ n”);
7
8 disp(” Replacement o f Na+ by a Ca++ i o n i n t r o d u c e s

one e x t r a p o s i t i v e cha rge ”);
9

10 disp(” Removal o f a p o s i t i v e cha rge i s a c comp l i sh ed
by the f o r m a t i o n o f one Na+ vacancy ”);

11
12 disp(” A l t e r n a t i v e l y , a Cl− i n t e r s t i t i a l w i l l supp ly

an a d d i t i o n a l n e g a t i v e charge , n e g a t i n g the
e f f e c t o f each Ca++ i o n . ”);

13
14 disp(”The f o r m a t i o n o f t h i s d e f e c t i s h i g h l y
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u n l i k e l y . ”);
15
16 //End
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Chapter 14

Polymer Structures

Scilab code Exa 14.2.a Computations of the Density

1 // Computations o f the Dens i ty
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 4 . 2\ n”);
7
8 printf(”\n\ tPar t A”);
9 Ac =12.01; // i n g/mol Mo l e cu l a r we ight o f Carbon

10 Ah =1.008; // i n g/mol m o l e c u l a r we ight o f hydrogen
11 a=7.41*10^ -8; // i n cm
12 b=4.94*10^ -8; // i n cm
13 c=2.55*10^ -8; // i n cm
14 Na =6.023*10^23;

15
16 Vc=a*b*c;

17 n=2;

18 A=(2*Ac)+(4*Ah);

19
20 density_c=n*A/(Vc*Na);

21
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22 printf(”\ nDens i ty i s : %f g/cmˆ3\n”,density_c);
23
24 //End

Scilab code Exa 14.2.b Computation of Percent Crystallinity

1 // Percen t C r y s t a l l i n i t y o f P o l y e t h y l e n e
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 4 . 2\ n”);
7
8 printf(”\n\ tPar t B”);
9 density_a =0.870; // i n g/cmˆ3

10 density_s =0.925; // i n g/cmˆ3
11
12 Ac =12.01; // i n g/mol Mo l e cu l a r we ight o f Carbon
13 Ah =1.008; // i n g/mol m o l e c u l a r we ight o f hydrogen
14 a=7.41*10^ -8; // i n cm
15 b=4.94*10^ -8; // i n cm
16 c=2.55*10^ -8; // i n cm
17 Na =6.023*10^23;

18
19 Vc=a*b*c;

20 n=2;

21 A=(2*Ac)+(4*Ah);

22
23 density_c=n*A/(Vc*Na);

24
25 pc=density_c *(density_s -density_a)*100/( density_s *(

density_c -density_a));

26
27 printf(”\ n p e r c e n t a g e c r y s t a l l i n i t y i s : %. 1 f %%\n”,

pc);
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28
29 //End

Scilab code Exa 14.3.a Computations of Diffusion Flux of Carbon Diox-
ide

1 // Computations o f D i f f u s i o n Flux o f Carbon d i o x i d e
through P l a s i c Beverage Conta ine r

2
3 clear all;

4 clc;

5
6 function[A]= approx(V,n)

7 A= round(V*10^n)/10^n;

8 funcprot (0)

9 endfunction

10
11 printf(”\ tExample 1 4 . 3\ n”);
12
13 printf(”\n\ tPar t A”);
14 P1 =400000; // i n Pa P r e s s u r e i n s i d e the b o t t l e
15 P2=400; // i n Pa P r e s s u r e o u t s i d e the b o t t l e
16 Pm =0.23*10^ -13; // S o l u b i l i t y C o e f f i c i e n t
17 dx =0.05; // i n cm Th i ckne s s o f w a l l
18
19 J=approx(-Pm*(P2 -P1)/dx ,8);

20 printf(”\ n D i f f u s i o n f l u x i s : %. 2 f ∗ 10 ˆ −6 ”,J
/10^ -6);

21 printf(”cmˆ3 STP/cmˆ2− s \n”);
22
23 //End

Scilab code Exa 14.3.b Computation of Beverage Shelf Life
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1 // Beverage S h e l l L i f e
2
3 clear all;

4 clc;

5
6 function[A]= approx(V,n)

7 A= round(V*10^n)/10^n;

8 funcprot (0)

9 endfunction

10
11 printf(”\ tExample 1 4 . 3\ n”);
12
13 P1 =400000; // i n Pa P r e s s u r e i n s i d e the b o t t l e
14 P2=400; // i n Pa P r e s s u r e o u t s i d e the b o t t l e
15 Pm =0.23*10^ -13; // S o l u b i l i t y C o e f f i c i e n t
16 dx =0.05; // i n cm Th i ckne s s o f w a l l
17
18 J=approx(-Pm*(P2 -P1)/dx ,8);

19
20 printf(”\n\ tPar t B”);
21 A=500; // s u r f a c e a r ea o f b o t t l e i n cmˆ2
22 V_lose =750; //cmˆ3 STP
23
24 V=J*A;

25 t=V_lose/V;

26 time=t/(3600*24);

27
28 printf(”\nTime to e s c a p e i s : %. 2 e s e c or %d days \n”

,t,time);

29
30 //End
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Chapter 16

Composites

Scilab code Exa 16.1.a Modulus of elasticity

1 clear all;

2 clc;

3
4 x=poly ([0], ’ x ’ );
5 printf(”\ tExample 1 6 . 1\ n”);
6
7 printf(”\n\ tPar t A”);
8 E_gf =69; // i n GPa E l a s t i c i t y o f g l a s s f i b r e
9 mf_gf =0.4; // Vol % o f g l a s s f i b r e

10 E_pr =3.4; // i n GPa E l a s t i c i t y o f p o y e s t e r r e s i n
11 mf_pr =0.6; // Vol % o f p o l y e s t e r r e s i n
12
13 E_cl=(E_pr*mf_pr)+(E_gf*mf_gf);

14 printf(”\nModulus o f e l a s t i c i t y o f compos i t e i s : %f
GPa\n”,E_cl);

15
16 //End

Scilab code Exa 16.1.b Magnitude of the load
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1 clear all;

2 clc;

3
4 x=poly ([0], ’ x ’ );
5 printf(”\ tExample 1 6 . 1\ n”);
6
7 E_gf =69; // i n GPa E l a s t i c i t y o f g l a s s f i b r e
8 mf_gf =0.4; // Vol % o f g l a s s f i b r e
9 E_pr =3.4; // i n GPa E l a s t i c i t y o f p o y e s t e r r e s i n

10 mf_pr =0.6; // Vol % o f p o l y e s t e r r e s i n
11
12 printf(”\n\ tPar t B”);
13 Ac=250; //mmˆ2
14 sigma =50; //MPa
15 f=(E_gf*mf_gf)/(E_pr*mf_pr);

16 Fc=Ac*sigma; //N
17 Fm=roots(f*x+x-Fc); //N
18 printf(”\nFm i s : %f N\n”,Fm);
19
20 Ff=Fc-Fm;

21 printf(”\nLoad c a r r i e d by each o f f i b e r and matr ix
phase i s : %f N\n”,Ff);

22
23 //End

Scilab code Exa 16.1.c Strain determination

1 clear all;

2 clc;

3
4 x=poly ([0], ’ x ’ );
5 printf(”\ tExample 1 6 . 1\ n”);
6
7 E_gf =69; // i n GPa E l a s t i c i t y o f g l a s s f i b r e
8 mf_gf =0.4; // Vol % o f g l a s s f i b r e
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9 E_pr =3.4; // i n GPa E l a s t i c i t y o f p o y e s t e r r e s i n
10 mf_pr =0.6; // Vol % o f p o l y e s t e r r e s i n
11
12 Ac=250; //mmˆ2
13 sigma =50; //MPa
14 f=(E_gf*mf_gf)/(E_pr*mf_pr);

15 Fc=Ac*sigma; //N
16 Fm=roots(f*x+x-Fc); //N
17
18 Ff=Fc-Fm;

19
20 printf(”\n\ tPar t C”);
21 Am=mf_pr*Ac;

22 Af=mf_gf*Ac;

23 sigma_m=Fm/Am;

24 sigma_f=Ff/Af;

25
26 e_m=sigma_m/E_pr; // S t r a i n f o r matr ix phase
27 e_f=sigma_f/E_gf; // S t r a i n f o r f i b e r phase
28
29 printf(”\ n S t r a i n f o r matr ix phase i s : %f\n”,e_m);
30 printf(”\ n S t r a i n f o r f i b e r phase i s : %f\n”,e_f);
31
32 //End

Scilab code Exa 16.2 Elastic Modulus Determination

1 // E l a s t i c Modulus Dete rmina t i on f o r a Gla s s Fiber−
R e i n f o r c e d C o m p o s i t e T r a n s v e r s e D i r e c t i o n

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 6 . 2\ n”);
7 E_gf =69; // i n GPa E l a s t i c i t y o f g l a s s f i b r e

64



8 mf_gf =0.4; // Vol % o f g l a s s f i b r e
9 E_pr =3.4; // i n GPa E l a s t i c i t y o f p o y e s t e r r e s i n

10 mf_pr =0.6; // Vol % o f p o l y e s t e r r e s i n
11
12 E_ct=E_pr*E_gf /(( E_pr*mf_gf)+(E_gf*mf_pr)); //GPa
13
14 printf(”\nIn t r a n s v e r s e d i r e c t i o n , modulus o f

e l a t i c i t y i s : %f GPa\n”,E_ct);
15
16 //End
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Chapter 17

Corrosion and Degradation of
Materials

Scilab code Exa 17.1 Determination of Electrochemical Cell Characteris-
tics

1 // Dete rmina t i on o f E l e c t r o c h e m i c a l C e l l
C h a r a c t e r i s t i c s

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 7 . 1\ n”);
7
8 V_Cd = -0.403; // Ha l f C e l l P o t e n t i a l o f Cd++|Cd
9 V_Ni = -0.250; // Ha l f C e l l P o t e n t i a l o f Ni++|Ni

10 dV=V_Ni -V_Cd;

11 printf(”\ nStandard C e l l p o t e n t i a l i s : %f V\n”,dV);
12
13 C_Ni =10^ -3;

14 C_Cd =0.5;

15 n=2; // Net e l e c t r o n exchange i n Redox r e a c t i o n
16 V=-dV -(0.0592* log10(C_Ni/C_Cd)/n);

17 printf(”\nNet EMF i s : %f V\n”,V);
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18 printf(”\nHence\n”);
19
20 if V<0 then

21 printf(”\nNi i s r educed & Cd i s o x i d i s e d \n”);
22 else

23 printf(”\nCd i s r educed & Ni i s o x i d i s e d \n”);
24 end

25
26 //End

Scilab code Exa 17.2.a Rate of Oxidation Computation

1 // Rate o f Ox idat i on Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 7 . 2 a\n”);
7
8 // A c t i v a t i o n p o l a r i s a t i o n data
9 VH_H2 =0;

10 VZn_Zn2 = -0.763;

11 iZn =10^ -7;

12 iH2 =10^ -10;

13 beta_Zn =0.09;

14 beta_H2 = -0.08;

15
16 // Part i
17 ic =10^[( VH_H2 -VZn_Zn2 -( beta_H2*log10(iH2))+( beta_Zn*

log10(iZn)))/(beta_Zn -beta_H2)];

18
19 disp(ic, ’ i c i s ’ );
20
21 n=2; // Exchange o f 2 e l e c t r o n s
22 F=96500; // Faradays c o n s t a n t
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23
24 r=ic/(n*F);

25 printf(”\ n i ) Rate o f o x i a d a t i o n i s %. 1 f ∗ 10ˆ−10 mol
/cmˆ2− s \n”,r/10^ -10);

26
27
28 //End

Scilab code Exa 17.2.b Corrosion potential determination

1 clear all;

2 clc;

3
4 printf(”\ tExample 1 7 . 2 b\n”);
5
6 // A c t i v a t i o n p o l a r i s a t i o n data
7 VH_H2 =0;

8 VZn_Zn2 = -0.763;

9 iZn =10^ -7;

10 iH2 =10^ -10;

11 beta_Zn =0.09;

12 beta_H2 = -0.08;

13
14 ic =10^[( VH_H2 -VZn_Zn2 -( beta_H2*log10(iH2))+( beta_Zn*

log10(iZn)))/(beta_Zn -beta_H2)];

15
16 // Part i i
17 Vc=VH_H2+( beta_H2*log10(ic/iH2));

18 printf(”\ n i i ) C o r r o s i o n p o t e n t i a l i s %. 3 f V\n”,Vc);
19
20 //End

Scilab code Exa 17.3 Temperature Computation
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1 // Temperature Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 7 . 3\ n”);
7
8 dV =0.568; // P o t e n t i a l d i f f . b/w 2

e l e c t r o d e s
9 V_Pb = -0.126;

10 V_Zn = -0.763;

11
12 C_Zn =0.01;

13 C_Pb =0.0001;

14
15 R=8.31; // Gas c o n s t t
16 F=96500; // Faraday ’ s c o n s t t
17 n=2; // e l e c t r o n exchange
18
19 T=-n*F*(dV -(V_Pb -V_Zn))/(R*log(C_Zn/C_Pb));

20
21 printf(”\ nF ina l temp i s %. 1 f K\n”,T);
22
23 //End
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Chapter 18

Electrical Properies

Scilab code Exa 18.1 Computation of the Room Temperature Intrinsic
Carrier Concentration

1 // Computation o f the Room−Temperature I n t r i n s i c
C a r r i e r C o n c e n t r a t i o n f o r Gal l ium Ars en ide

2
3 clear all;

4 clc;

5
6 printf(”\ t Example 1 8 . 1\ n”);
7
8 sigma =10^ -6; // (Ohm−m) ˆ−1 E l e c t r i c a l C o n d u c t i v i t y
9

10 e=1.6*10^ -19; // Coulomb Charge on e l e c t r o n
11
12 m_e =0.85; //mˆ2/V−s M o b i l i t y o f e l e c t r o n
13
14 m_h =0.04; //mˆ2/V−s M o b i l i t y o f h o l e s
15
16 // n i i s I n t r i n s i c c a r r i e r c o n c e n t r a t i o n
17 ni=sigma/(e*(m_e+m_h));

18
19 printf(”\n I n t r i n s i c C a r r i e r C o n c e n t r a t i o n i s : %f m
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ˆ−3\n”,ni);
20
21 //End

Scilab code Exa 18.2 Electrical Conductivity Determination for Intrinsic
Silicon

1 // E l e c t r i c a l C o n d u c t i v i t y Dete rmina t i on f o r
I n t r i n s i c S i l i c o n at 150 C

2
3 clear all;

4 clc;

5
6 printf(”\ t Example 1 8 . 2\ n”);
7
8 e=1.6*10^ -19; // Coulomb Charge on e l e c t r o n
9

10 ni =4*10^19; // For S i at 423 K (mˆ−3)
11
12 // Values o f m e and m h a r e deduced from graphs at

page No . 6 8 9
13
14 m_e =0.06; //mˆ2/V−s M o b i l i t y o f e l e c t r o n
15
16 m_h =0.022; // //mˆ2/V−s M o b i l i t y o f h o l e s
17
18 // sigma i s e l e c t r i c a l c o n d u c t i v i t y
19 sigma=ni*e*(m_e+m_h);

20
21 printf(”\ n E l e c t r i c a l C o n d u c t i v i t y i s : %f (Ohm−m)

ˆ−1\n”,sigma);
22
23 //End
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Scilab code Exa 18.3.b Room Temperature for Extrinsic Silicon

1 //Room−Temperature f o r E x t r i n s i c S i l i c o n
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 8 . 3\ n”);
7 printf(”\n\ tPar t B\n ”);
8
9 n=10^23; //mˆ−3 C a r r i e r C o n c e n t r a t i o n

10
11 e=1.6*10^ -19; // Coulomb Charge on e l e c t r o n
12
13 //From graph 1 8 . 1 8 m e i s c a l c u l a t e d c o r r e s p o n d i n g

to n=10ˆ23
14
15 m_e =0.07; //mˆ2/V−s M o b i l i t y o f e l e c t r o n
16
17 // For e x t r i n s i c n−type , the fo rmu la used i s :
18
19 sigma=n*e*m_e;

20
21 printf(”\ nConduc t i v i t y at n=10ˆ23 i s : %d (Ohm−m)

ˆ−1\n”,sigma);
22
23
24 //End

Scilab code Exa 18.3.c Elevated Temperature Electrical Conductivity Cal-
culations
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1 // Elevated−Temperature E l e c t r i c a l C o n d u c t i v i t y
C a l c u l a t i o n s f o r E x t r i n s i c S i l i c o n

2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 8 . 3\ n”);
7
8 n=10^23; //mˆ−3 C a r r i e r C o n c e n t r a t i o n
9

10 e=1.6*10^ -19; // Coulomb Charge on e l e c t r o n
11
12 printf(”\n\ tPar t C\n”);
13
14 //From graph 1 8 . 1 9 a m e2 i s c a l c u l a t e d c o r r e s p o n d i n g

to 373 K
15
16 m_e2 =0.04; //mˆ2/V−s M o b i l i t y o f e l e c t r o n
17
18 sigma2=n*e*m_e2;

19
20 printf(”\ nConduc t i v i t y at T=373 K becomes : %d (Ohm−

m) ˆ−1\n”,sigma2);
21
22 //End

Scilab code Exa 18.4 Hall Voltage Computation

1 // H a l l Vo l tage Computation
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 8 . 4\ n”);
7
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8 sigma =3.8*10^7; // (Ohm−m) ˆ−1 E l e c t r i c a l
C o n d u c t i v i t y

9
10 m_e =0.0012; //mˆ2/V−s M o b i l i t y o f e l e c t r o n
11
12 Rh=-m_e/sigma; // H a l l c o e f f i c i e n t
13
14 printf(”\ nHa l l c o e f f i c i e n t i s : %f ∗ 10ˆ−11 V−m/A−

Tes l a \n”,Rh/10^ -11);
15
16 Ix=25; // Ampere (A) Current
17
18 d=15*10^ -3; //m Th i ckne s s
19
20 Bz=0.6; // Tes l a Magnet ic f i e l d
21
22 Vh=Rh*Ix*Bz/d;

23
24 printf(”\ nHa l l Vo l tage i s : %f ∗ 10ˆ−8 V\n”,Vh

/10^ -8);

25
26 //End

Scilab code Exa 18.6 Acceptor Impurity Doping in Silicon

1 // Acceptor Impur i ty Doping i n S i l i c o n
2
3 clear all;

4 clc;

5
6 printf(”\ tDe s i gn Example 1 8 . 1\ n”);
7
8 e=1.6D-19; // Charge on e l e c t r o n i n

Coulomb
9 p=[10^22 10^21 8D21]; // Conc . o f h o l e s mˆ−3
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10 uh =[0.04 0.045 0.04]; // M o b i l i t y o f h o l e s
11
12 for i=1:3

13 sigma(i)=p(i)*e*uh(i);

14 end

15
16 disp( ’ (Ohm−m) ˆ−1 ’ ,sigma (3), ’ c o n d u c t i v i t y i s ’ , ’mˆ2/V−

s ’ ,uh(3), ’mˆ−3 ’ ,p(3), ’ For h o l e conc and m o b i l i t y ’
);

17
18 Na =6.023 D23; // Avogadro no .
19 den_Si =2.33D6; // Dens i ty o f s i l i c o n i n g/

mˆ3
20 A_Si =28.09; // Atomic we ight o f s i l i c o n
21
22 N_Si=Na*den_Si/A_Si;

23
24
25 Ca=p(3)/(p(3)+N_Si)*100;

26
27 printf(”\nThus , S i l i c o n m a t e r i a l must c o n t a i n %. 1 f ∗

10ˆ−5 %% B, Al , Ga or In \n”,Ca/10^ -5);
28
29 //End
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Chapter 19

Thermal Properties

Scilab code Exa 19.1 Thermal Stress Created Upon Heating

1 // C a l c u l a t i o n o f maximum tempera tu r e
2
3 clear all;

4 clc;

5
6 printf(”\ t Example 1 9 . 1\ n”);
7
8 To=20; // Room Temperature ( d e g r e e c e l s i u s )
9

10 sigma =-172; //Mpa Compress ive s t r e s s
11
12 E=100*10^3; //Mpa Young ’ s modulus
13
14 a=20*10^ -6; // C e l s i u s ˆ−1 C o e f f i c i e n t o f the rma l

expans i on
15
16 Tf=To -(sigma /(E*a));

17
18 printf(”\ nF ina l Temperature i s : %d C\n”,Tf);
19
20 //End
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Scilab code Exa 19.2 Final temperature Calculation

1 // F i n a l t empera tu r e C a l c u l a t i o n
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 9 . 2\ n”);
7
8 m=10; // mass i n lbm
9 dQ= 65; // Heat s u p p l i e d i n Btu

10 To=77; // I n i t i a l temp i n F
11
12 Cp =375*2.39*10^ -4; // i n Btu/ lbm − F
13
14 dT=dQ/(m*Cp);

15
16 Tf=To+dT;

17
18 printf(”\ nF ina l temp i s %. 1 f F\n”,Tf);
19
20 //End

Scilab code Exa 19.3 Computation of specific heats for Al and Fe

1 // Computation o f s p e c i f i c h e a t s f o r Al and Fe
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 1 9 . 3\ n”);
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7
8 Cp_Al =900; // In J/kg−K
9 Cp_Fe =448; // In j /kg−K

10
11 beta_Al =1.77D-11;

12 beta_Fe =2.65D-12;

13
14 T=273;

15
16 alphal_Al =23.6D-6;

17 alphal_Fe =11.8D-6;

18
19 alphav_Al =3* alphal_Al;

20 alphav_Fe =3* alphal_Fe;

21
22 den_Al =2.71D3; // i n kg /mˆ3
23 den_Fe =7.87D3; // i n kg /mˆ3
24
25 vo_Al =1/ den_Al;

26 vo_Fe =1/ den_Fe;

27
28 Cv_Al=Cp_Al -( alphav_Al ^2* vo_Al*T/beta_Al);

29 Cv_Fe=Cp_Fe -( alphav_Fe ^2* vo_Fe*T/beta_Fe);

30
31 printf(”\nCv ( Al ) = %d J/kg−K”,Cv_Al);
32 printf(”\nCv ( Fe ) = %d T/kg−K\n”,Cv_Fe);
33
34 //End
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Chapter 20

Magnetic Properties

Scilab code Exa 20.1.a Saturation Magnetization

1 // Example 2 0 . 1 C a l c u l a t i o n o f s a t u r a t i o n
m a g n e t i s a t i o n and f l u x d e n s i t y f o r N i c k e l

2
3 clear all;

4 clc;

5
6 printf(” Example 2 0 . 1\ n”);
7
8 b_m =9.27*10^ -24; // ampere∗mˆ2 ( Bohr Magneton )
9

10 Na =6.023*10^23; // atoms /mol ( Avogadro ’ s No . )
11
12 d=8.9*10^6; // g/mˆ3 ( d e n s i t y )
13
14 uo=4*%pi *10^ -7; // P e r m i t i v i t y o f f r e e space
15
16 A=58.71; // g/mol ( Atomic we ig th o f N i c k e l )
17
18 N=d*Na/A; //No . o f atoms per c u b i c meter
19
20 // M i s s a t u r a t i o n m a g n e t i s a t i o n
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21 M=0.6* b_m*N; // 0.6= Bohr Magneton /atom
22
23 printf(”\ n S a t u r a t i o n M a g n e t i s a t i o n i s : %d Ampere/m”

,M);

24
25
26
27 // End

Scilab code Exa 20.1.b Flux Density Computations for Nickel

1 // Example 2 0 . 1 C a l c u l a t i o n o f s a t u r a t i o n
m a g n e t i s a t i o n and f l u x d e n s i t y f o r N i c k e l

2
3 clear all;

4 clc;

5
6 printf(” Example 2 0 . 1\ n”);
7
8 b_m =9.27*10^ -24; // ampere∗mˆ2 ( Bohr Magneton )
9

10 Na =6.023*10^23; // atoms /mol ( Avogadro ’ s No . )
11
12 d=8.9*10^6; // g/mˆ3 ( d e n s i t y )
13
14 uo=4*%pi *10^ -7; // P e r m i t i v i t y o f f r e e space
15
16 A=58.71; // g/mol ( Atomic we ig th o f N i c k e l )
17
18 N=d*Na/A; //No . o f atoms per c u b i c meter
19
20 // M i s s a t u r a t i o n m a g n e t i s a t i o n
21 M=0.6* b_m*N; // 0.6= Bohr Magneton /atom
22
23
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24 //B = S a t u r a t i o n Flux Dens i ty
25 B=uo*M;

26
27 printf(”\ n S a t u r a t i o n Flux Dens i ty i s : %f Tes l a \n”,B

);

28
29 // End

Scilab code Exa 20.2 Saturation Magnetization Determination

1 // Example 2 0 . 2 C a l c u l a t i o n o f s a t u r a t i o n
m a g n e t i s a t i o n o f Fe3O4

2
3 clear all;

4 clc;

5
6 printf(” Example 2 0 . 2\ n”);
7
8 a=0.839*10^ -9; // a i s edge l e n g t h i n m
9

10 b_m =9.27*10^ -24; // ampere∗mˆ2 ( Bohr Magneton )
11
12 nb=8*4; // 8 i s no . o f Fe++ i o n s per u n i t c e l l
13 // 4 i s Bohr magnetons per Fe++ i on
14
15 M=nb*b_m/a^3; //M i s S a t u r a t i o n m a g n e t i s a t i o n
16
17 printf(”\ n S a t u r a t i o n M a g n e t i s a t i o n i s : %f Ampere/m\

n”,M);
18
19 //End

Scilab code Exa 20.3 Design of a Mixed Ferrite Magnetic Material
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1 // Des ign Example 2 0 . 1 : D e s i g n i n g a c u b i c mixed−
f e r r i t e magnet i c m a t e r i a l

2
3 clear all;

4 clc;

5
6 printf(” Des ign Example 2 0 . 1\ n”);
7
8 x=poly ([0], ’ x ’ ); // D e f i n i n g X
9

10 Ms_Fe =5.25*10^5; // Requ i red s a t u r a t i o n
M a g n e t i s a t i o n

11
12 b_m =9.27*10^ -24; // ampere∗mˆ2 ( Bohr Magneton )
13
14 a=0.839*10^ -9; // a i s edge l e n g t h i n m
15
16 M=5*10^5; //From p r e v i o u s q u e s t i o n r e s u l t
17
18 nb=Ms_Fe*a^3/b_m;

19
20 // ’ x ’ r e p r e s e n t f r a c t i o n o f Mn++ tha t have

s u b s t i t u t e d Fe++
21
22 n=roots (8*[5*x+4*(1-x)]-nb); // 5 i s Bohr magnetons

per Fe++ io n
23 // 4 i s Bohr magnetons

per Mn++ io n
24
25 printf(”\ nRep lac ing %f p e r c e n t o f Fe++ with Mn++

would produce the r e q u i r e d s a t u r a t i o n
m a g n e t i s a t i o n \n”,n*100);

26
27 //End
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Chapter 21

Optical Properties

Scilab code Exa 21.1 Computation of the Absorption Coefficient for Glass

1 // Example 2 0 . 1 C a l c u l a t i o n o f a b s o r p t i o n c o e f f i c i e n t
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 2 1 . 1\ n”);
7
8 // x i s t h i c k n e s s o f g l a s s (mm)
9 x=200;

10
11 // I t i s i n t e n s i t y o f non−absorbed r a d i a t i o n
12 // Io i s i n t e n s i t y o f non−r e l e c t e d r a d i a t i o n
13
14 f=0.98; // f=I t / Io
15
16 //b i s a b s o r p t i o n c o e f f i c i e n t
17
18 b=-log(f)/x;

19
20 printf(”\ nAbsorpt ion c o e f f i c i e n t i s %f mmˆ−1\n”,b);
21
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22 //End

Scilab code Exa 21.2 Velocity of light in diamond

1 // V e l o c i t y o f l i g h t i n diamond
2
3 clear all;

4 clc;

5
6 printf(”\ tExample 2 1 . 2\ n”);
7
8 er=5.5; // R e l a t i v e p e r m i t i v i t y
9 xm= -2.17D-5; // Magnet ic S u s e p t i b i l i t y

10
11 eo=8.85D-12; // P e r m i t i v i t y i n f r e e

space
12 uo=4*%pi *10^ -7; // P e r m e a b i l i t y
13
14 e=er*eo;

15 u=uo*(1+xm);

16
17 v=1/ sqrt(u*e);

18
19 printf(”\ n V e l o c i t y i n diamond i s %. 2 e m/ s \n”,v);
20
21 //End

Scilab code Exa 21.3 Suitable material required

1 // S u i t a b l e m a t e r i a l r e q u i r e d
2
3 clear all;

4 clc;
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5
6 printf(”\ tExample 2 1 . 3\ n”);
7
8 R=0.05;

9 n=poly ([0], ’ x ’ );
10
11 //R = ( ns−1/ns +1) ˆ2 l e a d i n g to the e q u a t i o n
12 // 0 . 9 5 ns ˆ2−2.1 ns +0.95 = 0
13 //HencE
14
15 ns=roots ((0.95*n^2) -(2.1*n)+0.95);

16
17 disp(ns, ’ The v a l u e s o f ns a r e : ” ) ;
18 p r i n t f (” Thus , soda−l ime g l a s s , Pyrex g l a s s , and

po lyprop would be s u i t a b l e f o r t h i s a p p l i c a t i o n
. ” ) ;

19
20 //End
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