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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 2

Mechanical Behavior Testing
and Manufacturing Properties
of Materials

Scilab code Exa 2.1 Calculation of Ultimate Tensile Strength

1

2 clc

3 // Given tha t
4 // True s t r e s s =100000∗( True s t r a i n ) ˆ 0 . 5
5

6 // Sample Problem on page no . 63
7

8 printf(”\n # C a l c u l a t i o n o f U l t imate T e n s i l e
S t r e n g t h # \n”)

9 // from the data g i v e n
10 n=0.5

11 E=0.5

12 K=100000

13 Truestress=K*((E)^n)

14 // l e t An( a r ea o f neck ) /Ao=t
15 // from l o g (Ao/An)=n
16 t=exp(-n)
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17 UTS=Truestress*exp(-n)// from the e x p r e s s i o n UTS= P/
Ao where P(Maximum Load )=T r u e s t r e s s ∗An

18 printf(”\n\n Ul t imate T e n s i l e S t r e n g t h = %f p s i ”,UTS
)

19 // answer i n the book i s approx imated to 42850 p s i
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Chapter 9

Composite Materials Structure
General Properties and
Applicatons

Scilab code Exa 9.1 Calculation of fraction of load supported by fibre

1 clc

2 // Given tha t
3 x=0.2 // Area f r a c t i o n o f the f i b r e i n the compos i t e
4 Ef= 300 // E l a s t i c modulus o f the f i b r e i n GPa
5 Em= 100 // E l a s t i c modulus o f the matr ix i n GPa
6

7 // Sample Problem on page no . 229
8

9 printf(”\n # a p p l i c a t i o n o f r e i n f o r c e d p l a s t i c s # \n
”)

10

11 Ec = x*Ef + (1-x)*Em

12 printf(”\n\n The E l a s t i c Modulus o f the compos i t e i s
= %d GPa”,Ec)

13

14 // Let Pf /Pm be r
15 r=x*Ef/((1-x)*Em)
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16

17 // Let Pc/ Pf be R
18 R=1+(1/r) // from the r e l a t i o n Pc = Pf + Pm
19 P=(1*100)/R

20 printf(”\n\n The F r a c t i o n o f l oad suppor t ed by F ib r e
i s = %f Percent ”,P)

21 // Answer i n the book i s approx imated to 43 %
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Chapter 10

Fundamental of Metal Casting

Scilab code Exa 10.1 solidification time for various shapes

1 clc

2 // Given tha t
3 // t h r e e meta l p i e c e be ing c a s t have the same volume

but d i f f e r e n t shape s
4 // shape s a r e sphere , cube , c y l i n d e r ( h e i g h t=d iamete r )
5

6 // Sample Problem on page no . 252
7

8 printf(”\n #s o l i d i f i c a t i o n t ime f o r v a r i o u s shape s#
\n”)

9

10 // s o l i d i f i c a t i o n t ime i s i n v e r s e l y p r o p o r t i o n a l to
the squa r e o f s u r f a c e a r ea

11

12 // f o r s p h e r e
13 r=(3/(4*3.14))^(1/3) // r a d i u s o f the s p h e r e from

volume o f s p h e r e v =(4∗3 .14∗ r ˆ3) /3
14 A=4*3.14*((r)^2)

15 time1 =1/(A)^2

16 printf(”\n the s o l i d i f i c a t i o n t ime f o r the s p h e r e i s
%fC”,time1)
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17

18 // f o r cube
19 a=1 // edge o f the cube
20 A=6*a^2

21 time2 =1/(A)^2

22 printf(”\n the s o l i d i f i c a t i o n t ime f o r the cube i s
%fC”,time2)

23

24 // f o r c y l i n d e r
25 // g i v e n h e i g h t =d iamete r
26 // r a d i u s =2∗ h e i g h t
27 r=(1/(2*3.14))^(1/3) // r a d i u s o f the c y l i n d e r from

volume o f the c y l i n d e r v =3.14∗ r ˆ2∗h
28 A=(6*3.14*(r^2)) // a r ea o f the c y l i n d e r = ( 2∗ 3 . 1 4∗

r a d i u s ˆ2) + ( 2∗ 3 . 1 4∗ r a d i u s ∗ h e i g h t )
29 time3 =1/(A)^2

30 printf(”\n the s o l i d i f i c a t i o n t ime f o r the s p h e r e i s
%fC”,time3)
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Chapter 13

Rolling of Metals

Scilab code Exa 13.1 Calculation of Roll Force and Torque

1 clc

2 // Given tha t
3 w=9 // i n in ch width o f the e s t r i p
4 ho=1 // i n in ch i n i t i a l t h i c k n e s s o f the s t r i p
5 hf=0.80 // i n in ch t h i c k n e s s o f the s t r i p a f t e r one

pa s s
6 r=12 // i n in ch r o l l r a d i u s
7 N=100 // i n rpm
8

9 // Sample Problem on page no . 323
10

11 printf(”\n #C a l c u l a t i o n o f r o l l f o r c e and t o rq u e# \n
”)

12

13 L=(r*(ho-hf))^(1/2)

14

15 E=log(1/hf)// a b s o l u t e v a l u e o f t r u e s t r a i n
16

17 Y=26000 // i n p s i av e rag e s t r e s s from the data i n the
book

18 F=L*w*Y // r o l l f o r c e
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19 F1=F*4.448/(10^6) // i n mega newton
20 printf(”\n\ nRo l l f o r c e = %f MN ”,F1)
21

22 // answer i n the book i s round o f f and g i v e n 363000 l b
23

24 P=(2*3.14*F*L*N)/(33000*12)

25 P1=P*7.457*(10^2) /(10^3) // i n KW
26 printf(”\n\npower per r o l l = %f KW ”,P1)
27

28 // answer i n the book i s 670 KW due to round o f f o f
the r o l l f o r c e

29

30 Tp=2*P1 // t o t a l power
31 printf(”\n\ nTota l power = %f KW ”,Tp)
32

33 // answer i n the book i s 1340KW due to round o f f o f
the r o l l f o r c e
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Chapter 14

Forging of Metals

Scilab code Exa 14.1 Calculation of Forging Force

1 clc

2 // Given tha t
3 d=150 // i n mm Diameter o f the s o l i d c y l i n d e r
4 Hi=100 // i n mm Height o f the c y l i n d e r
5 u=0.2 // C o f f i c i e n t o f f r i c t i o n
6

7 // Sample Problem on page no . 344
8

9 printf(”\n # C a l c u l a t i o n o f f o r g i n g f o r c e # \n”)
10

11 // c y l i n d e r i s r educed i n h e i g h t by 50%
12 Hf =100/2

13 // Volume b e f o r e d e f o r m a t i o n= Volume a f t e r
d e f o r m a t i o n

14 r=sqrt ((3.14*75^2*100) /(3.14*50))// r i s the f i n a l
r a d i u s o f the c y l i n d e r

15 E=log(Hi/Hf)// a b s o l u t e v a l u e o f t r u e s t r a i n
16 // g i v e n tha t c y l i n d e r i s made o f 304 s t a i n l e s s s t e e l
17 Yf=1000 // i n Mpa f l o w s t r e s s o f the m a t e r i a l from

data i n the book
18 F = Yf *(10^6) *3.14*(r^2) *10^ -6*(1+((2*u*r)/(3*Hf)))
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// Forg ing Force
19 F1=F/(10^6)

20 printf(”\n\n Forg ing f o r c e = %d MN”,F1)
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Chapter 15

Extrusion and Drawing of
Metals

Scilab code Exa 15.1 Calculation of Force in Hot Extrusion

1 clc

2 // Given tha t
3 di=5 // i n in ch Diameter o f the round b i l l e t
4 df=2 // i n in ch Diameter o f the round b i l l e t a f t e r

e x t r u s i o n
5

6 // Sample Problem on page no . 372
7

8 printf(”\n # C a l c u l a t i o n o f f o r c e i n Hot E x t r u s i o n#
\n”)

9

10 //As 70−30 Bras s i s g iven , so the v a l u e o f the
e x t r u s i o n c o n s t a n t i s 35000 p s i from the diagram
g i v e n i n the book

11 k=35000 // i n p s i
12 F=3.14*( di/2) ^2*k*log ((3.14*( di^2))/(3.14*( df^2)))

13 F1=F*4.448/(10^6)

14 printf(”\n\n E x t r u s i o n f o r c e=%f MN”,F1)
15

17



16 // Answer i n the book i s approx imated to 5 . 5MN
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Chapter 16

Sheet Metal Forming Processes

Scilab code Exa 16.1 Calculation of Punch Force

1 clc

2 // Given tha t
3 d=1 // i n in ch Diameter o f the h o l e
4 T=(1/8) // i n in ch t h i c k n e s s o f the s h e e t
5

6 // Sample Problem on page no . 396
7

8 printf(”\n # C a l c u l a t i o n o f Punch Force# \n”)
9

10 UTS =140000 // i n p s i U l t imate T e n s i l e S t r e n g t h o f the
t i t a n i u m a l l o y Ti−6Al−4V

11 L=3.14*d// t o t a l l e n g t h s h e a r e d which i s the
p e r i m e t e r o f the h o l e

12 F=0.7*T*L*UTS

13 F1=F*4.448/(10^6)

14 printf(”\n\n E x t r u s i o n f o r c e=%f MN”,F1)
15

16 // Answer i n the book i s approx imated to 0 . 1 7MN
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Chapter 17

Processing of Powder Metals
Ceramics Glass and
Superconductors

Scilab code Exa 17.1 Calculation of Dimensional Changes During Shaping of Ceramic Components

1 clc

2 // Given tha t
3 L=20 // i n mm F i n a l l e n g t h o f the c e ramic pa r t
4 // L i n e a r s h r i n k a g e dur ing d r y i n g and f i r i n g i s 7%

and 6% r e s p e c t i v e l y
5 Sd =0.070 // L i n e a r s h r i n k a g e dur ing d r y i n g
6 Sf=0.06 // L i n e a r s h r i n k a g e dur ing f i r i n g
7

8 // Sample Problem on page no . 466
9

10 printf(”\n # Dimens iona l changes dur ing the shap ing
o f c e ramic components # \n”)

11

12 // pa r t ( a )
13

14 Ld=L/(1-Sf)// d r i e d l e n g t h
15 Lo=(1+Sd)*Ld // i n i t i a l l e n g t h
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16 printf(”\n\n I n i t i a l Length=%f mm”,Lo)
17

18 // Answer i n the book i s approx imated to 2 2 . 7 7mm
19

20 // pa r t ( b )
21

22 Pf=0.03 // F i r ed P o r o s i t y
23 r = (1-Pf)// Where r = Va/Vf
24 R = 1/((1 -Sf)^3) // Where R = Vd/Vf
25 Pd = (1-r/R)

26 printf(”\n\ nDried p o r o s i t y i s %d p e r c e n t ”,Pd*100)
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Chapter 18

Forming and Shaping Plastics
And Composite Materials

Scilab code Exa 18.1 Calculation of Diameter of Die in Extrusion

1 clc

2 // Given tha t
3 W=400 // i n mm L a t e r a l ( width ) Dimension o f a p l a s t i c

shopp ing bag
4

5 // Sample Problem on page no . 484
6

7 printf(”\n # Blown Film # \n”)
8

9 // pa r t ( a )
10

11 P=2*W// i n mm Per ime t e r o f bag
12 D=P/3.14 // i n mm blown d iamete r c a l c u l a t e d from

Permeter =3.14∗ d iamete r
13 // Given i n t h i s p r o c e s s , a tube i s expanded to form

1 . 5 to 2 . 5 i n t imes the e x t r u s i o n d i e d iameter ,
so take maximum v a l u e 2 . 5

14 Dd=D/2.5 // E x t r u s i o n d i e d i amete r
15 printf(”\n\n E x t r u s i o n Die Diameter =%d mm”,Dd)
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16

17 // Answer i n the book i s approx imated to 100mm
18

19 // pa r t ( b ) i s t h e o r i t i c a l

Scilab code Exa 18.2 Calculation of number of Gears In Injection Moulding

1 clc

2 // Given tha t
3 W=250 // i n ton Weight o f i n j e c t i o n moulding machine
4 d=4.5 // i n in ch d iamete r o f spur gea r
5 t=0.5 // i n in ch t h i c k n e s s o f spur gea r
6 // Gears have a f i n e too th p r o f i l e
7

8 // Sample Problem on page no . 488
9

10 printf(”\n # I n j e c t i o n Molding o f Par t s # \n”)
11

12 // because o f f i n e too th p r o f i l e p r e s s u r e r e q u i r e d i n
the mould c a v i t y i s assumed to be o f the o r d e r

100MPa or 15 Ksi
13 p=15 // i n K s i
14 A=(3.14*(d^2))/4 // i n in ch ˆ2 a r ea o f the gea r
15 F=A*15*1000

16 n=(W*2000)/F // we ight i s c o n v e r t e d i n t o l b by
m u l t i p l y i n g i t by 2000

17 printf(”\n\n Number o f g e a r s tha t can be i n j e c t e d =
%d”,n)

18

19 // Second pa r t o f t h i s q u e s t i o n i s t h e o r i t i c a l
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Chapter 20

Machining Processes Used to
Produce Round Shape

Scilab code Exa 20.1 Calculation of Energy used as friction In cutting

1 clc

2 // Given tha t
3 to =0.005 // i n in ch depth o f cut
4 V=400 // i n f t /min c u t t i n g speed
5 X=10 // i n d e g r e e rake a n g l e
6 w=0.25 // i n in ch width o f cut
7 tc =0.009 // i n in ch ch ip t h i c k n e s s
8 Fc=125 // i n l b Cutt ing f o r c e
9 Ft=50 // i n l b t h r u s t f o r c e

10

11 // Sample Problem on page no . 548
12

13 printf(”\n # R e l a t i v e E n e r g i e s i n c u t t i n g # \n”)
14

15 r=to/tc // c u t t i n g r a t i o
16 R=sqrt((Ft^2)+(Fc^2))

17 B=acosd(Fc/R)+X// f r i c t i o n a n g l e
18 F=R*sind(B)

19 P=((F*r)/Fc)*100
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20 printf(”\n\n Per c en tage o f t o t a l ene rgy go ing i n t o
overcoming f r i c t i o n =%d p e c r e n t ”,P)

21

22 // Answer i n the book i s approx imated to 32 due to
approx imat ion i n c a l c u l a t i o n o f R and B

Scilab code Exa 20.2 Change in Tool Life by Changing the Cutting Speed

1 clc

2 // Given tha t
3 n=0.5 // exponent tha t depends on t o o l and workp i e c e

m a t e r i a l
4 C=400 // c o n s t a n t
5

6 // Sample Problem on page no . 555
7

8 printf(”\n # I n c r e a s i n g t o o l l i f e by Reducing the
Cutt ing Speed # \n”)

9

10 V1=poly(0,”V1”)
11 r=0.5 // i t i s the r a t i o o f V2/V1 where V1 and V2 a r e

the i n i t i a l and f i n a l c u t t i n g speed o f the t o o l
12 // l e t t=T2/T1 where T1 and T2 a r e the i n i t i a l and

f i n a l t o o l l i f e
13 t=1/(r^(1/n))// from the r e l a t i o n V1∗ (T1ˆn )=V2∗ (T2ˆn )
14 P=(t-1) *100

15 printf(”\n\n Percen t i n c r e a s e i n t o o l l i f e =%d
Percent ”,P)
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Chapter 22

Machining Processes Used to
Produce Round Shape

Scilab code Exa 22.1 Calculation of Material Removal Rate and Cutting Force in Turning

1 clc

2 // Given tha t
3 l=6 // i n in ch Length o f rod
4 di=1/2 // i n in ch i n i t i a l d i amete r o f rod
5 df =0.480 // i n in ch f i n a l d i amete r o f rod
6 N=400 // i n rpm s p i n d l e r o t a t i o n
7 Vt=8 // i n in ch / minute a x i a l speed o f the t o o l
8

9 // Sample Problem on page no . 600
10

11 printf(”\n # M a t e r i a l Removal Rate and Cutt ing Force
i n Turning # \n”)

12

13 V=3.14* di*N

14 printf(”\n\n Cutt ing speed=%d i n /min”,V)
15

16 v1 =3.14* df*N// c u t t i n g speed from machined d iamete r
17 d=(di-df)/2 // depth o f cut
18 f=Vt/N// f e e d

26



19 Davg=(di+df)/2

20 MRR =3.14* Davg*d*f*N

21 printf(”\n\n M a t e r i a l Removal Rate %f=i n ˆ3/ min”,MRR)
22

23 t=l/(f*N)

24 printf(”\n\n Cutt ing t ime=%f min”,t)
25

26 P=(4/2.73)*MRR // ave rage v a l u e o f s t a i n l e s s s t e e l i s
taken as 4 ws/mm3 or 4 / 2 . 7 3 hpmin/mm3

27 printf(”\n\n Cutt ing power=%f hp”,P)
28

29 Fc=((P*396000) /(N*2*3.14))/(Davg /2)

30 printf(”\n\n Cutt ing f o r c e=%d l b ”,Fc)
31

32 // answer i n the book i s g i v e n 118 l b due to
approx imat ion

Scilab code Exa 22.2 Calculation of Material Removal Rate and Torque in Drlling

1 clc

2 // Given tha t
3 d=10 // i n mm diamete r o f d r i l l b i t
4 f=0.2 // i n mm/ rev f e e d
5 N=800 // i n rpm s p i n d l e r o t a t i o n
6

7 // Sample Problem on page no . 632
8

9 printf(”\n # M a t e r i a l Removal Rate and Torque i n
D r i l l i n g # \n”)

10

11 MRR =[((3.14*(d^2))/4)*f*N]/60

12 printf(”\n\n M a t e r i a l Removal Rate %d=mmˆ3/ s e c ”,MRR)
13
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14 // Answer i n the book i s g i v e n 210 mmˆ3/ s e c
15

16 // from the book data an ave rage u n i t power o f 0 . 5Ws/
mm2 f o r magnesium i s taken

17 T=(MRR *0.5) /((N*2*3.14) /60)

18 printf(”\n\n Torque on the d r i l l %f=Nm”,T)
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Chapter 23

Machining Processes Used to
Produce Various Shape

Scilab code Exa 23.1 Calculation of Material Removal Rate Power Required Torque and Cutting Time in Slab Milling

1 clc

2 // Given tha t
3 l=12 // i n in ch Length o f b l o c k
4 w=4 // i n in ch width
5 f=0.01 // i n in ch / too th f e e d
6 d=1/8 // i n in ch depth o f cut
7 D=2 // i n in ch d iamete r o f c u t t e r
8 n=20 // no . o f t e e t h
9 N=100 // i n rpm s p i n d l e r o t a t i o n

10 Vt=8 // i n in ch / minute a x i a l speed o f the t o o l
11

12 // Sample Problem on page no . 600
13

14 printf(”\n # M a t e r i a l Removal Rate , Power r e q u i r e d
and Cutt ing Time i n s l a b m i l l i n g # \n”)

15

16 v=f*N*n

17 MRR=w*d*v

18 printf(”\n\n M a t e r i a l Removal Rate = %d i n ˆ3/ min”,
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MRR)

19

20 // f o r annea l ed mi ld s t e e l u n i t power i s taken as 1 . 1
hp min/ in 3

21 P=1.1* MRR

22 printf(”\n\n Cutt ing power=%d hp”,P)
23

24 T=P*33000/(N*2*3.14)

25 printf(”\n\n Cutt ing t o r q u e=%d lb− f t ”,T)
26

27 lc=sqrt(d*D)

28 t=((l+lc)/20) *60

29 printf(”\n\n Cutt ing t ime=%f s e c ”,t)

Scilab code Exa 23.2 Calculation of Material Removal Rate Power Required and Cutting Time in Face Milling

1 clc

2 // Given tha t
3 l=500 // i n mm Length
4 w=60 // i n mm width
5 v=0.6 // i n m/min
6 d=3 // i n mm depth o f cut
7 D=150 // i n mm diamete r o f c u t t e r
8 n=10 // no . o f i n s e r t s
9 N=100 // i n rpm s p i n d l e r o t a t i o n

10

11 // Sample Problem on page no . 655
12

13 printf(”\n # M a t e r i a l Removal Rate , Power Requ i red
and Cutt ing Time i n Face M i l l i n g # \n”)

14

15 MRR=w*d*v*1000

16 printf(”\n\n M a t e r i a l Removal Rate = %d mm3/min”,MRR
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)

17

18 lc=D/2

19 t=((l+(2*lc))/((v*1000) /60)) // v e l o c i t y i s
c o n v e r t e d i n t o mm/ s e c

20 t1=t/60

21 printf(”\n\n Cutt ing t ime= %ff min”,t1)
22

23 f=(v*1000*60) /(60*N*n) // N i s c o n v e r t e d i n t o r ev /
s e c by d i v i d i n g by 60 , v e l o c i t y i s c o n v e r t e d
i n t o mm/ s e c

24 printf(”\n\n Feed per Tooth= %f mm/ too th ”,f)
25

26 // f o r h igh s t r e n g t h aluminium a l l o y u n i t power i s
taken as 1 . 1 W s /mm3

27 P=(1.1* MRR)/60 // MRR i s c o n v e r t e d i n t o mm3/ s e c by
d i v i d i n g by 60

28 P1=P/(1000) // i n KW
29 printf(”\n\n Cutt ing power=%f KW”,P1)
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Chapter 25

Abrasive Machining and
Finishing Operations

Scilab code Exa 25.1 Calculation of Chip Dimensions in Surface Grinding

1 clc

2 // Given tha t
3 D=200 // i n mm Grind ing Wheel d i amete r
4 d=0.05 // i n mm depth o f cut
5 v=30 //m/min workp i e c e v e l o c i t y
6 V=1800 // i n m/min whee l v e l o c i t y
7

8 // Sample Problem on page no . 713
9

10 printf(”\n # Chip Dimens ions i n S u r f a c e Gr ind ing # \
n”)

11

12 l=sqrt(D*d)

13 l1=l/2.54*(10^ -1)

14 printf(”\n\n Undeformed Chip Length = %f mm”,l1)
15

16 // the answer i n the book i s approx imated to 0 . 1 3 i n
17

18 // assume
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19 C=2 // i n mm
20 r=15

21 t=sqrt (((4*v)/(V*C*r))*sqrt(d/D))

22 t1=t/2.54*(10^ -1)

23 printf(”\n\n Undeformed ch ip Th i ckne s s = %f i n ”,t1)
24

25 // the answer i n the book i s approx imated to 0 . 0 0 0 2 3
i n

Scilab code Exa 25.2 Calculation of Force in Surface Grinding

1 clc

2 // Given tha t
3 D=10 // i n in ch Gr ind ing Wheel d i amete r
4 N=4000 // i n rpm
5 w=1 // i n in ch
6 d=0.002 // i n in ch depth o f cut
7 v=60 // in ch /min f e e d r a t e o f the workp i e c e
8

9 // Sample Problem on page no . 715
10

11 printf(”\n # f o r c e i n S u r f a c e Gr ind ing # \n”)
12

13 Mrr=d*w*v// m a t e r i a l removal r a t e
14 // f o r low carbon s t e e l , the s p e c i f i c ene rgy i s 15hp

min/ i n3
15 u=15 // i n hp min/ in 3
16 P=u*Mrr *396000 // i n l b /min
17 Fc = P/(2*3.14*N*(D/2))

18

19 printf(”\n\n Cutt ing Force = %f l b ”,Fc)
20 // Answer i n the book i s approx imated to 5 . 7 l b
21
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22 // from the e x p e r i m e n t a l data i n book t h r u s t f o r c e
i s taken as 30% h i g h e r than c u t t i n g f o r c e

23 Fn = Fc +(30/100)*Fc

24

25 printf(”\n\n Thrust Force = %f l b ”,Fn)
26 // Answer i n the book i s approx imated to 7 . 4 l b
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Chapter 28

Solid State Welding Processes

Scilab code Exa 28.1 Calculation of Heat Generated in Spot Welding

1 clc

2 // Given tha t
3 t=1 // i n mm t h i c k n e s s o f ch ip
4 I=5000 // i n Ampere c u r r e n t
5 T=0.1 // i n s e c
6 d=5 // i n mm diamete r o f e l e c t r o d e
7

8

9 // Sample Problem on page no . 805
10

11 printf(”\n # Heat Generated i n Spot Welding # \n”)
12

13 // I t i s assumed i n the book tha t e f f e c t i v e r e s t i a n c e
= 200 micro ohm

14 R=200*(10^ -6)

15 H=(I^2)*R*T

16

17 printf(”\n\n Heat Generated = %d J”,H)
18

19 // I t i s assumed i n the book tha t
20 V=30 // i n mm3 volume
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21 D=0.008 // i n g/mm3 d e n s i t y
22 M=D*V

23 // Heat r e q u i r e d to melt 1 g o f s t e e l i s about 1400 J
24 m1 =1400*M

25 printf(”\n\n Heat Requ i red to melt weld nugget = %d
J”,m1)

26

27 m2=H-m1

28 printf(”\n\n Heat D i s s i p i t a t e d i n t o the meta l
s u r r o u n d i n g the nugget = %d J”,m2)
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Chapter 32

Tribology Friction Wear and
Lubrication

Scilab code Exa 32.1 Calculation of Cofficient of Friction

1 clc

2 // Given tha t
3 hi=10 // i n mm h e i g h t o f spec imen
4 ODi =30 // i n mm o u t s i d e d i amete r
5 IDi =15 // i n mm i n s i d e d i amete r
6 ODf =38 // i n mm o u t s i d e d i amete r a f t e r de formaton
7 // Specimen i s r educed i n t h i c k n e s s by 50%
8 hf =(50/100)*hi

9

10 // Sample Problem on page no . 886
11

12 printf(”\n # Dete rmina t i on o f C o f f i c i e n t o f F r i c t i o n
# \n”)

13

14 IDf=sqrt((ODf ^2) -((((ODi ^2) -(IDi^2))*hi)/hf)) //new
i n t e r n a l d i amete r c a l c u l a t e d , by comparing the
volume b e f o r e and a f t e r d e f o r m a t i o n ( 3 . 1 4 / 4 ) ∗ (ODi
ˆ2− IDi ˆ2) ∗ h i =(3 . 14/4 ) ∗ (ODfˆ2− IDf ˆ2) ∗ h f

15 ID=((IDi -IDf)/IDi)*100 // change i n i n t e r n a l d i amete r
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16

17 printf(”\n\n With a 50 p e r c e n t r e d u c t i o n i n h e i g h t
and a %d r e d u c t i o n i n i n t e r n a l d iameter , from the

book data C o f f i c i e n t o f F r i c t i o n = 0 . 2 1 ”,ID)
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Chapter 36

Quality Assurance Testing And
Inspection

Scilab code Exa 36.1 Calculation of Loss Function and Payback Period in Polymer Tubing

1

2 clc

3 // Given tha t
4 T=2.6 // i n mm w a l l t h i c k n e s s
5 USL =3.2 // i n mm upper s p e c i f i c a t i o n l i m i t
6 LSL=2 // i n mm lower s p e c i f i c a t i o n l i m i t
7 Y=2.6 // i n mm mean
8 s=0.2 // i n mm standard d e v i a t i o n
9 C1=10 // i n d o l l a r s h i p p i n g i n c l u d e d c o s t
10 C2 =50000 // i n d o l l a r s improvement c o s t
11 n=10000 // s e c t i o n s o f tube per month
12 // Sample Problem on page no . 978
13

14 printf(”\n # Produc t i on o f Polymer Tubing # \n”)
15

16 k=C1/(USL -T)^2

17 LossCost=k*(((Y-T)^2)+(s^2))

18 // a f t e r improvement the v a r i a t i o n i s h a l f
19 s1 =0.2/2
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20 LossCost1=k*(((Y-T)^2)+(s1^2))

21 printf(”\n\n Taguchi Loss Funct ion = $ %f per u n i t ”
,LossCost1)

22 // answer i n the book i s approx imated to $0 . 2 8 per
u n i t

23

24 savings =(LossCost -LossCost1)*n

25 paybackperiod=C2/savings

26 printf(”\n\n Payback Per i od = %f months ”,
paybackperiod)

27 // answer i n the book i s 6 . 0 2 months due to
approx imat ion s a v i n g s

Scilab code Exa 36.2 Calculation of Control Limits and Standard Deviation

1 clc

2 // Given tha t
3 n=5 // i n in ch sample s i z e
4 m=10 // i n in ch number o f sample s
5 // The t a b l e o f the ques ton i s g i v e n o f page no . 9 9 0

Table 3 6 . 3
6

7 // Sample Problem on page no . 990
8

9 printf(”\n # C a l c u l a t i o n o f Cont ro l L i m i t s and
Standard D e v i a t i o n# \n”)

10 avgx =44.296 // from the t a b l e 3 6 . 3 by adding v a l u e s
o f mean o f x

11 x = avgx/m

12 avgR =1.03 // from the t a b l e 3 6 . 3 by adding v a l u e s o f
R

13 R = avgR/m

14 // from the data i n the book
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15 A2 =0.577

16 D4 =2.115

17 D3=0

18 UCLx = x+(A2*R)

19 LCLx = x-(A2*R)

20 printf(”\n\n Cont ro l L i m i t s f o r Averages a r e =\n
UCLx = %f i n \n UCLy = %f i n ”,UCLx ,LCLx)

21

22 UCLR =D3*R

23 LCLR =D4*R

24

25 printf(”\n\n Cont ro l L i m i t s f o r Ranges a r e =\n UCLR
= %f i n \n UCLR = %f i n ”,UCLR ,LCLR)

26

27 // from t a b l e
28 d2 =2.326

29 sigma= R/d2

30 printf(”\n\n Standard D e v i a t i o n = %f i n ”,sigma)
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