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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 1

simple stresses and strains

Scilab code Exa 1.1 Elongation

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 L=150 // Length o f the rod i n cm
6 D=20 // Diameter o f the rod i n mm
7 P=20*10**3 // Ax ia l p u l l i n N
8 E=2.0e5 // Modulus o f e l a s t i c i t y i n N/ sq .mm
9

10 // C a l c u l a t i o n
11 A=(%pi/4)*(D**2) // Area i n sq .mm
12 // c a s e ( i ) : s t r e s s
13 sigma=P/A // S t r e s s i n N/ sq .mm
14 // c a s e ( i i ) : s t r a i n
15 e=sigma/E // S t r a i n
16 // c a s e ( i i i ) : e l o n g a t i o n o f the rod
17 dL=e*L // E l o n g a t i o n o f the rod i n

cm
18

19 // R e s u l t
20 printf(”\n S t r e s s = %0 . 3 f N/mmˆ2 ”,sigma)
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21 printf(”\n S t r a i n = %0 . 6 f ”,e)
22 printf(”\n E l o n g a t i o n = %0 . 4 f cm”,dL)

Scilab code Exa 1.2 Diameter of a steel wire

1 clear

2 //
3

4 // Given
5 // v a r i a b l e d e c l a r a t i o n
6 P=4000 // Load i n N
7 sigma =95 // S t r e s s i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 D=(sqrt(P/(( %pi/4)*(sigma)))) // Diameter o f s t e e l

w i r e i n mm
11

12

13 // R e s u l t
14 printf(”\n Diameter o f a s t e e l w i r e = %0 . 3 f mm”,D)

Scilab code Exa 1.3 Youngs Modulus of brass rod

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 D=25 // Diameter o f b r a s s rod i n mm
8 P=50*10**3 // T e n s i l e l o ad i n N
9 L=250 // Length o f rod i n mm

10 dL=0.3 // Extens i on o f rod i n mm
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11

12 // C a l c u l a t i o n
13 A=(%pi/4)*(D**2) // Area o f rod i n sq .mm
14 sigma=(P/A) // S t r e s s i n N/ sq .mm
15

16 e=dL/L // S t r a i n
17 E=(sigma/e) // Youngs Modulus i n N/ sq .m
18

19 // R e s u l t
20 printf(”\n Youngs Modulus o f a rod , E = %0 . 3 f GN/mˆ2

”,E*(10** -3))

Scilab code Exa 1.4 Percentage decrease in

1 clear

2 //
3

4 // Given
5 // V a r i a b l e D e c l a r a t i o n
6 D=3 // Diameter o f the s t e e l bar i n cm
7 L=20 // Gauge l e n g t h o f the bar i n cm
8 P=250 // Load at e l a s t i c l i m i t i n kN
9 dL=0.21 // Extens i on at a l oad o f 150kN i n mm
10 Tot_ext =60 // Tota l e x t e n s i o n i n mm
11 Df=2.25 // Diameter o f the rod at the f a i l u r e i n

cm
12

13 // C a l c u l a t i o n
14 A=((%pi/4)*(D**2)) // Area o f the rod i n sq .m
15

16

17 // c a s e ( i ) : Youngs modulus
18 e=((150*1000) /(7.0685)) // s t r e s s i n N/ sq .m
19

20 sigma=dL/(L*10) // s t r a i n
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21 E=((e/sigma)*(10** -5)) // Youngs modulus i n GN/ sq .
m

22

23

24 // c a s e ( i i ) : s t r e s s at e l a s t i c l i m i t
25 stress=int(((P*1000)/A))*1e-2 // s t r e s s at e l a s t i c

l i m i t i n MN/ sq .m
26

27

28 // c a s e ( i i i ) : p e r c e n t a g e e l o n g a t i o n
29 Pe=( Tot_ext *1e2)/(L*10)

30

31 // c a s e ( i v ) : p e r c e n t a g e d e c r e a s e i n a r ea
32 Pd=(D**2-Df**2)/D**2*1e2

33

34

35 // R e s u l t
36 printf(”\n NOTE: The Youngs Modulus found i n the book

i s i n c o r r e c t . The c o r r e c t answer i s , ”)
37 printf(”\n Youngs modulus , E = %0 . 3 f GN/mˆ2 ”,E)
38 printf(”\n S t r e s s at the e l a s t i c l i m i t , S t r e s s = %0 . 3

f MN/mˆ2 ”,stress)
39 printf(”\n Per c en tage e l o n g a t i o n = %d%%”,Pe)
40

41 printf(”\n Per c en tage d e c r e a s e i n a r ea = %. 2 f%%”,Pd)

Scilab code Exa 1.5 internal diameter

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 sigma =125*10**6 // S a f e s t r e s s i n N/ sq .m
7 P=2.1*10**6 // Ax ia l l o ad i n N
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8 D=0.30 // E x t e r n a l d i amete r i n m
9

10 // C a l c u l a t i o n
11

12 d=(sqrt((D**2)-P*4/( %pi*sigma)))*1e2 // i n t e r n a l
d i amete r i n cm

13

14

15 // R e s u l t
16 printf(”\n i n t e r n a l d i amete r = %0 . 3 f cm”,d)

Scilab code Exa 1.6 internal diameter

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 stress =480 // u l t i m a t e s t r e s s i n N/ sq .mm
7 P=1.9*10**6 // Ax ia l l o ad i n N
8 D=200 // E x t e r n a l d i amete r i n mm
9 f=4 // Facto r o f s a f e t y

10

11 // C a l c u l a t i o n
12 sigma=stress/f

// Working
s t r e s s or P e r m i s s a b l e s t r e s s i n N/ sq .mm

13 d=sqrt((D**2) -((P*4)/(%pi*sigma))) // i n t e r n a l
d i amete r i n mm

14

15 // R e s u l t
16 printf(”\n i n t e r n a l d i amete r = %0 . 3 f mm”,d)
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Scilab code Exa 1.15 Extension of the rod

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 D1=40 // Large r d i amete r i n mm
7 D2=20 // S m a l l e r d i amete r i n mm
8 L=400 // Length o f rod i n mm
9 P=5000 // Ax ia l l o ad i n N

10 E=2.1e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 dL=((4*P*L)/(%pi*E*D1*D2)) // e x t e n s i o n o f rod i n

mm
14

15 // R e s u l t
16 printf(”\n Extens i on o f the rod = %0 . 3 f mm”,dL)

Scilab code Exa 1.16 Modulus of elasticityE

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 D1=30 // Large r d i amete r i n mm
7 D2=15 // S m a l l e r d i amete r i n mm
8 L=350 // Length o f rod i n mm
9 P=5.5*10**3 // Ax ia l l o ad i n N
10 dL =0.025 // Extens i on i n mm
11

12 // C a l c u l a t i o n
13 E=int ((4*P*L)/(%pi*D1*D2*dL)) // Modulus o f
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e l a s t i c i t y i n N/ sq .mm
14

15 // R e s u l t
16 printf(”\n Modulus o f e l a s t i c i t y , E = %. 5 eN/mmˆ2 ”,E)

Scilab code Exa 1.17 Extension of the roddL

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=2.8*10**3 // Length i n mm
7 t=15 // Th i ckne s s i n mm
8 P=40*10**3 // Ax ia l l o ad i n N
9 a=75 // Width at b i g g e r end i n mm

10 b=30 // Width at s m a l l e r end i n mm
11 E=2e5 // Youngs Modulus i n N/ sq .mm
12

13 // C a l c u l a t i o n
14 dL=((((P*L)/(E*t*(a-b)))*((log(a)-log(b))))) //

e x t e n s i o n o f rod i n mm
15

16

17 // R e s u l t
18 printf(”\n Extens i on o f the rod , dL = %0 . 3 f mm”,dL)

Scilab code Exa 1.18 Axial load

1 clear

2 //
3

4 // Given
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5 // V a r i a b l e d e c l a r a t i o n
6 dL=0.21 // Extens i on i n mm
7 L=400 // Length i n mm
8 t=10 // Th i ckne s s i n mm
9 a=100 // Width at b i g g e r end i n mm

10 b=50 // Width at s m a l l e r end i n mm
11 E=2e5 // Youngs Modulus i n N/ sq .mm
12

13 // C a l c u l a t i o n
14 P=int(dL/(((L)/(E*t*(a-b)))*((log(a)-log(b)))))*1e-3

// Ax ia l l o ad i n kN
15

16

17 // R e s u l t
18 printf(”\n Ax ia l l o ad = %0 . 3 f kN”,P)

Scilab code Exa 1.20 Decrease in the length of the compound tube

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 Di_s =140 // I n t e r n a l d i amete r o f s t e e l tube i n mm
7 De_s =160 // E x t e r n a l d i amete r o f s t e e l tube i n mm
8 Di_b =160 // I n t e r n a l d i amete r o f b r a s s tube i n mm
9 De_b =180 // E x t e r n a l d i amete r o f b r a s s tube i n mm
10 P=900e3 // Ax ia l l o ad i n N
11 L=140 // Length o f each tube i n mm
12 Es=2e5 // Youngs modulus f o r s t e e l i n N/ sq .mm
13 Eb=1e5 // Youngs modulus f o r b r a s s i n N/ sq .mm
14

15 // C a l c u l a t i o n
16 As=(%pi /4*( De_s**2-Di_s **2)) // Area o f s t e e l

tube i n sq .mm
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17

18 Ab=(%pi /4*( De_b**2-Di_b **2)) // Area o f b r a s s
tube i n sq .mm

19

20 sigmab =(P/(2*As+Ab)) // S t r e s s i n
s t e e l i n N/ sq .mm

21

22 sigmas =2* sigmab // S t r e s s
i n b r a s s i n N/ sq .mm

23 Pb=int(sigmab*Ab)*1e-3 // Load
c a r r i e d by b r a s s tube i n kN

24 Ps=(P*1e-3) -(Pb) // Load
c a r r i e d by s t e e l tube i n kN

25 dL=( sigmab/Eb*(L)) // Dec r ea s e i n
l e n g t h i n mm

26

27

28 // R e s u l t
29 printf(”\n S t r e s s i n b r a s s = %0 . 3 f N/mmˆ2 ”,sigmab)
30 printf(”\n S t r e s s i n s t e e l = %0 . 3 f N/mmˆ2 ”,sigmas)
31 printf(”\n Load c a r r i e d by b r a s s tube = %0 . 3 f kN”,

Pb)

32 printf(”\n Load c a r r i e d by s t r e s s tube = %0 . 3 f kN”,
Ps)

33 printf(”\n Dec r ea s e i n the l e n g t h o f the compound
tube= %0 . 3 f mm”,dL)

Scilab code Exa 1.28 Thermal stress

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=2*10**2 // Length o f rod i n cm
5 T1=10 // I n i t i a l t empera tu r e i n d e g r e e

c e l s i u s
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6 T2=80 // F i n a l t empera tu r e i n d e g r e e
c e l s i u s

7 E=1e5 *10**6 // Youngs Modulus i n N/ sq .m
8 alpha =0.000012 //Co− e f f i c i e n t o f l i n e a r expans i on
9

10 // C a l c u l a t i o n
11 T=T2 -T1 // Ri s e i n

t empera tu re i n d e g r e e c e l s i u s
12 dL=alpha*T*L // Expans ion o f the

rod i n cm
13 sigma=int((alpha*T*E)*1e-6) // Thermal s t r e s s i n

N/ sq .mm
14

15 // R e s u l t
16 printf(”\n Expans ion o f the rod = %0 . 3 f cm”,dL)
17 printf(”\n Thermal s t r e s s = %0 . 3 f N/mmˆ2 ”,sigma)

Scilab code Exa 1.29 Pull in the rod when the ends yield

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 d=3*10 // Diameter o f the rod i n mm
7 L=5*10**3 // Area o f the rod i n sq .mm
8 T1=95 // I n i t i a l t empera tu r e i n d e g r e e

c e l s i u s
9 T2=30 // F i n a l t empera tu r e i n d e g r e e

c e l s i u s
10 E=2e5 *10**6 // Youngs Modulus i n N/ sq .m
11 alpha =12e-6 //Co− e f f i c i e n t o f l i n e a r expans i on

i n per d e g r e e c e l s i u s
12

13 // C a l c u l a t i o n
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14 A=%pi /4*(d**2) // Area o f the rod
15 T=T1 -T2 // F a l l i n t empera tu r e i n

d e g r e e c e l s i u s
16

17 // c a s e ( i ) When the ends do not y i e l d
18 stress1=int(alpha*T*E*1e-6) // S t r e s s i n N/ sq .mm
19 Pull1=( stress1*A) // P u l l i n the rod i n N
20

21

22 // c a s e ( i i ) When the ends y i e l d by 0 . 1 2 cm
23 delL =0.12*10

24 stress2=int((alpha*T*L-delL)*E/L*1e-6) // S t r e s s
i n N/ sq .mm

25 Pull2=( stress2*A) // P u l l i n the
rod i n N

26

27

28 // R e s u l t
29 printf(”\n S t r e s s when the ends do not y i e l d = %0 . 3 f

N/mmˆ2 ”,stress1)
30 printf(”\n P u l l i n the rod when the ends do not

y i e l d = %0 . 3 f N”,Pull1)
31 printf(”\n S t r e s s when the ends y i e l d = %0 . 3 f N/mm

ˆ2 ”,stress2)
32 printf(”\n P u l l i n the rod when the ends y i e l d = %0

. 3 f N”,Pull2)

Scilab code Exa 1.30 Stress in steel

1 clear

2 //
3 //
4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 Ds=20 // Diameter o f s t e e l rod i n mm
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7 Di_c =40 // I n t e r n a l d i amete r o f copper
tube i n mm

8 De_c =50 // E x t e r n a l d i amete r o f copper
tube i n mm

9 Es =200*10**3 // Youngs modulus o f s t e e l i n N/
sq .mm

10 Ec =100*10**3 // Youngs modulus o f copper i n N/
sq .mm

11 alpha_s =12e-6 //Co− e f f i c i e n t o f l i n e a r
expans i on o f s t e e l i n per d e g r e e c e l s i u s

12 alpha_c =18e-6 //Co− e f f i c i e n t o f l i n e a r
expans i on o f copper i n per d e g r e e c e l s i u s

13 T=50 // Ri s e o f t empera tu r e i n d e g r e e
c e l s i u s

14

15 // C a l c u l a t i o n
16 As=(%pi/4)*(Ds**2)

//
Area o f s t e e l rod i n sq .mm

17 Ac=(%pi/4)*(De_c**2-Di_c **2)

// Area o f
copper tube i n sq .mm

18 sigmac =((( alpha_c -alpha_s)*T)/(((Ac/As)/Es)+(1/Ec)))

// Compress ive s t r e s s i n copper
19 sigmas =( sigmac *(Ac/As))

// T e n s i l e
s t r e s s i n s t e e l

20

21

22 // R e s u l t
23 printf(”\n S t r e s s i n copper = %0 . 3 f N/mmˆ2 ”,sigmac)
24 printf(”\n S t r e s s i n s t e e l = %0 . 3 f N/mmˆ2 ”,sigmas)

Scilab code Exa 1.31 Stress in copper
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1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 Dc=15 // Diameter o f copper rod i n mm
7 Di_s =20 // I n t e r n a l d i amete r o f s t e e l i n mm
8 De_s =30 // E x t e r n a l d i amete r o f s t e e l i n mm
9 T1=10 // I n i t i a l t empera tu r e i n d e g r e e

c e l s i u s
10 T2=200 // Ra i sed t empera tu r e i n d e g r e e

c e l s i u s
11 Es=2.1e5 // Youngs modulus o f s t e e l i n N/ sq .

mm
12 Ec=1e5 // Youngs modulus o f copper i n N/ sq

.mm
13 alpha_s =11e-6 //Co− e f f i c i e n t o f l i n e a r expans i on

o f s t e e l i n per d e g r e e c e l s i u s
14 alpha_c =18e-6 //Co− e f f i c i e n t o f l i n e a r expans i on

o f copper i n per d e g r e e c e l s i u s
15

16 // C a l c u l a t i o n
17 Ac=(%pi/4)*Dc**2 // Area o f copper

tube i n sq .mm
18 As=(%pi/4)*(De_s**2-Di_s **2) // Area o f s t e e l rod

i n sq .mm
19 T=T2 -T1 // Ri s e o f

t empera tu re i n d e g r e e c e l s i u s
20 sigmas =((( alpha_c -alpha_s)*T)/(((As/Ac)/Ec)+(1/Es)))

21

22 sigmac =( sigmas *(As/Ac))

23

24

25 // R e s u l t
26 printf(”\n NOTE: The answers i n the book f o r

s t r e s s e s a r e wrong . The c o r r e c t answers are , ”)
27 printf(”\n S t r e s s i n s t e e l = %0 . 3 f N/mmˆ2 ”,sigmas)
28 printf(”\n S t r e s s i n copper = %0 . 3 f N/mmˆ2 ”,sigmac)
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Scilab code Exa 1.32 Stress in steel

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 Dg=20 // Diameter o f gun meta l rod i n mm
6 Di_s =25 // I n t e r n a l d i amete r o f s t e e l i n mm
7 De_s =30 // E x t e r n a l d i amete r o f s t e e l i n mm
8 T1=30 // Temperature i n d e g r e e c e l s i u s
9 T2=140 // Temperature i n d e g r e e c e l s i u s
10 Es=2.1e5 // Youngs modulus o f s t e e l i n N/ sq .mm
11 Eg=1e5 // Youngs modulus o f gun meta l i n N/

sq .mm
12 alpha_s =12e-6 //Co− e f f i c i e n t o f l i n e a r expans i on

o f s t e e l i n per d e g r e e c e l s i u s
13 alpha_g =20e-6 //Co− e f f i c i e n t o f l i n e a r expans i on

o f gun meta l i n per d e g r e e c e l s i u s
14

15 // C a l c u l a t i o n
16 Ag=(%pi/4)*Dg**2 // Area o f gun meta l i n

sq .mm
17 As=(%pi/4)*(De_s**2-Di_s **2) // Area o f s t e e l i n sq .

mm
18 T=T2 -T1 // F a l l i n

t empera tu re i n d e g r e e c e l s i u s
19 sigmag =((( alpha_g -alpha_s)*T)/(((Ag/As)/Es)+(1/Eg)))

20

21 sigmas =( sigmag *(Ag/As))

22

23

24 // R e s u l t
25 printf(”\n S t r e s s i n gun meta l rod = %0 . 3 f N/mmˆ2 ”,

sigmag)
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26 printf(”\n S t r e s s i n s t e e l = %0 . 3 f N/mmˆ2 ”,sigmas)

Scilab code Exa 1.33 Area of the bar at the upper end

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 P=600e3 // Ax ia l l o ad i n N
7 L=20e3 // Length i n mm
8 w=0.00008 // Weight per u n i t volume i n N/ sq .mm
9 A2=400 // Area o f bar at l owe r end i n sq .mm

10

11 // C a l c u l a t i o n
12 sigma=int(P/A2) // Uniform s t r e s s on the

bar i n N/ sq .mm
13 A1=(A2*(%e^((w*L/sigma))))

14

15 // R e s u l t
16 printf(”\n Area o f the bar at the upper end = %0 . 3 f

mmˆ2 ”,A1)
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Chapter 2

elastic constants

Scilab code Exa 2.1 change in thickness

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=4*(10**3) // Length o f the bar i n mm
8 b=30 // Breadth o f the bar i n mm
9 t=20 // Th i ckne s s o f the bar i n mm

10 P=30*(10**3) // Ax ia l p u l l i n N
11 E=2e5 // Youngs modulus i n N/ sq .mm
12 mu=0.3 // Po i s son ’ s r a t i o
13

14 // C a l c u l a t i o n
15 A=b*t // Area o f c r o s s−s e c t i o n

i n sq .mm
16 long_strain=P/(A*E) // L o n g i t u d i n a l s t r a i n
17 delL=long_strain*L // Change i n l e n g t h i n

mm
18 lat_strain=mu*long_strain // L a t e r a l s t r a i n
19 delb=b*lat_strain // Change i n breadth i n
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mm
20 delt=t*lat_strain // Change i n t h i c k n e s s

i n mm
21

22 // R e s u l t
23 printf(”\n change i n l e n g t h = %0 . 3 f mm”,delL)
24 printf(”\n change i n breadth = %0 . 3 f mm”,delb)
25 printf(”\n change i n t h i c k n e s s = %0 . 3 f mm”,delt)

Scilab code Exa 2.2 Youngs modulus

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=30 // Length i n cm
5 b=4 // Breadth i n cm
6 d=4 // Depth i n cm
7 P=400*(10**3) // Ax ia l c o m p r e s s i v e l oad i n N
8 delL =0.075 // Dec r ea s e i n l e n g t h i n cm
9 delb =0.003 // I n c r e a s e i n breadth i n cm

10

11 // C a l c u l a t i o n
12 A=(b*d)*1e2 // Area o f c r o s s−

s e c t i o n i n sq .mm
13 long_strain=delL/L // L o n g i t u d i n a l

s t r a i n
14 lat_strain=delb/b // L a t e r a l s t r a i n
15 mu=lat_strain/long_strain // Po i s son ’ s r a t i o
16 E=int((P)/(A*long_strain)) // Youngs modulus
17

18 // R e s u l t
19 printf(”\n Youngs modulus = %. e N/mmˆ2 ”,E)
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Scilab code Exa 2.3 Final volume

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=4000 // Length o f the bar i n mm
5 b=30 // Breadth o f the bar i n mm
6 t=20 // Th i ckne s s o f the bar i n mm
7 mu=0.3 // Po i s son ’ s r a t i o
8 delL =1.0 // de lL from problem 2 . 1
9

10 // C a l c u l a t i o n
11 ev=(delL/L)*(1-2*mu) // Vo lumet r i c s t r a i n
12 V=L*b*t // O r i g i n a l volume i n mm

ˆ3
13 delV=ev*V // Change i n volume i n

mmˆ3
14 F=int(V+delV) // F i n a l volume i n mmˆ3
15

16 // R e s u l t
17 printf(”\n F i n a l volume = %0 . 3 f mmˆ3 ”,F)

Scilab code Exa 2.4 Change in volume

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 L=300 // Length i n mm
6 b=50 // Width i n mm
7 t=40 // Th i ckne s s i n mm
8 P=300*10**3 // P u l l i n N
9 E=2*10**5 // Youngs modulus i n N/ sq .mm

10 mu=0.25 // Po i s son ’ s r a t i o
11
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12 // C a l c u l a t i o n
13 V=L*b*t // O r i g i n a l volume

i n mmˆ3
14 Area=b*t // Area i n sq .mm
15 stress=P/Area // S t r e s s i n N/ sq .

mm
16 ev=( stress/E)*(1-2*mu) // Vo lumet r i c

s t r a i n
17 delV=int(ev*V) // Change i n volume

i n mmˆ3
18

19 // R e s u l t
20 printf(”\n Change i n volume = %0 . 3 f mmˆ3 ”,delV)

Scilab code Exa 2.7 Change in length breadth height

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=5*10**3 // Length i n mm
8 d=30 // Diameter i n mm
9 P=50*10**3 // T e n s i l e l o ad i n N

10 E=2e5 // Youngs modulus i n N/ sq .mm
11 mu=0.25 // Po i s son ’ s r a t i o
12

13 // C a l c u l a t i o n
14 V=int(((%pi*d**2*L)/4)) // Volume i n mmˆ3
15

16 e=P*4/( %pi*(d**2)*E) // S t r a i n o f
l e n g t h

17 delL=(e*L) // Change i n
l e n g t h i n mm
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18

19 lat_strain =(mu*(e)) // L a t e r a l s t r a i n
20

21 deld=lat_strain*d // Change
i n d i amete r i n mm

22 delV=(V*(0.0003536 -(2* lat_strain))) // Change i n
volume i n mmˆ3

23

24

25 // R e s u l t
26 printf(”\n Change i n l e n g t h = %0 . 3 f mm”,delL)
27 printf(”\n Change i n d i amete r = %0 . 3 f mm”,deld)
28 printf(”\n Change i n volume = %0 . 3 f mmˆ3 ”,delV)

Scilab code Exa 2.10 Bulk modulus

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 E=1.2e5 // Youngs modulus i n N/ sq .mm
5 C=4.8e4 // Modulus o f r i g i d i t y i n N/

sq .mm
6

7 // C a l c u l a t i o n
8 mu=(E/(2*C))-1 // Po i s son ’ s r a t i o
9 K=int(E/(3*(1 -2*mu))) // Bulk modulus i n N/ sq .mm

10

11 // R e s u l t
12 printf(”\n Bulk modulus = %. 0 e N/mmˆ2 ”,K)

Scilab code Exa 2.11 Modulus of elasticity

1 clear
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2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 A=8*8 // Area o f s e c t i o n i n sq .mm
5 P=7000 // Ax ia l p u l l i n N
6 Ldo=8 // O r i g i n a l L a t e r a l d imens ion i n mm
7 Ldc =7.9985 // Changed L a t e r a l d imens ion i n mm
8 C=0.8e5 // modulus o f r i g i d i t y i n N/ sq .mm
9

10 // C a l c u l a t i o n
11 lat_strain =(Ldo -Ldc)/Ldo

// L a t e r a l
s t r a i n

12 sigma=P/A

// Ax ia l s t r e s s i n N/ sq .mm
13 mu =(1/(( sigma/lat_strain)/(2*C) -1))

// Po i s son ’ s r a t i o
14

15 E=(( sigma/lat_strain)/(( sigma/lat_strain)/(2*C) -1))

// Modulus o f e l a s t i c i t y i n N/ sq .mm
16

17

18 // R e s u l t
19 printf(”\n Modulus o f e l a s t i c i t y = %. 4 e N/mmˆ2 ”,E)
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Chapter 3

principal stresses and strains

Scilab code Exa 3.8 Maximum shear stress

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 sigma1 =100 // Major p r i n c i p a l s t r e s s i n N/

sq .mm
7 sigma2 =-60 // Minor p r i n c i p a l s t r e s s i n N/

sq .mm
8 theta =90 -50 // Angle o f i n c l i n a t i o n i n

d e g r e e s
9

10 // C a l c u l a t i o n
11 sigman =((( sigma1+sigma2)/2) +((( sigma1 -sigma2)/2)*cos

((%pi /180) *(2* theta))))

12

13 sigmat =((sigma1 -sigma2)/2*( sin((%pi /180) *(2* theta)))

)

14

15 sigmaR =(sqrt(sigman **2+ sigmat **2))

16
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17 sigmat_max=int((sigma1 -sigma2)/2)

18

19 // R e s u l t
20 printf(”\n Normal s t r e s s = %0 . 3 f N/mmˆ2 ”,sigman)
21 printf(”\n Shear s t r e s s = %0 . 3 f N/mmˆ2 ”,sigmat)
22 printf(”\n R e s u l t a n t s t r e s s = %0 . 3 f N/mmˆ2 ”,sigmaR)
23 printf(”\n Maximum s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,

sigmat_max)

Scilab code Exa 3.9 Maximum shear stress

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 sigma1 =100 // Major p r i n c i p a l s t r e s s i n N/ sq .

mm
7 sigma2 =-40 // Minor p r i n c i p a l s t r e s s i n N/ sq .

mm
8 theta =90 -60 // Angle o f i n c l i n a t i o n i n d e g r e e s
9

10 // C a l c u l a t i o n
11 sigman =(( sigma1+sigma2)/2) +((( sigma1 -sigma2)/2)*cos

((%pi /180) *(2* theta)))

12 sigmat =((sigma1 -sigma2)/2*( sin((%pi /180) *(2* theta)))

)

13

14 sigmaR =(sqrt(sigman **2+ sigmat **2))

15

16 sigmat_max=int((sigma1 -sigma2)/2)

17 phi=int ((180/ %pi)*(atan(sigmat/sigman)))

18

19 // R e s u l t
20 printf(”\n R e s u l t a n t s t r e s s i n magnitude = %0 . 3 f N/
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mmˆ2 ”,sigmaR)
21 printf(”\n D i r e c t i o n o f r e s u l t a n t s t r e s s = %0 . 3 f

d e g r e e s ”,phi)
22 printf(”\n Maximum s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,

sigmat_max)

Scilab code Exa 3.13 Maximum shear stress at the point

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 sigma1 =120 // Major t e n s i l e s t r e s s i n N/ sq .mm
7 sigma2 =-90 // Minor c o m p r e s s i v e s t r e s s i n N/ sq .

mm
8 sigma_gp =150 // G r e a t e s t p r i n c i p a l s t r e s s i n N/ sq

.mm
9

10 // C a l c u l a t i o n
11 // c a s e ( a ) : Magnitude o f the s h e a r i n g s t r e s s e s on the

two p l a n e s
12 tau=(sqrt ((( sigma_gp -(( sigma1+sigma2)/2))**2) -(((

sigma1 -sigma2)/2) **2)))

13

14 // c a s e ( b ) : Maximum s h e a r s t r e s s at the p o i n t
15 sigmat_max=int((sqrt((sigma1 -sigma2)**2+(4* tau **2)))

/2)

16

17 // R e s u l t
18 printf(”\n Shear s t r e s s on the two p l a n e s = %0 . 3 f N

/mmˆ2 ”,tau)
19 printf(”\n Maximum s h e a r s t r e s s at the p o i n t = %0 . 3 f

N/mmˆ2 ”,sigmat_max)
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Scilab code Exa 3.16 Tangential stresswhen theta

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 sigma1 =600 // Major t e n s i l e s t r e s s i n N/ sq .mm
7 sigma2 =300 // Minor t e n s i l e s t r e s s i n N/ sq .mm
8 tau =450 // Shear s t r e s s i n N/ sq .mm
9 theta1 =45 // Angle o f i n c l i n a t i o n i n d e g r e e s
10 theta2 =135 // Angle o f i n c l i n a t i o n i n d e g r e e s
11

12 // C a l c u l a t i o n
13 sigman1=int((( sigma1+sigma2)/2) +((( sigma1 -sigma2)/2)

*cos((%pi /180) *(2* theta1)))+(tau*sin((%pi /180)

*(2* theta1))))

14 sigman2=int((( sigma1+sigma2)/2) +((( sigma1 -sigma2)/2)

*cos((%pi /180) *(2* theta2)))+(tau*sin((%pi /180)

*(2* theta2))))

15 sigmat1=int((( sigma1 -sigma2)/2*( sin((%pi /180) *(2*

theta1)))-(tau*cos((%pi /180) *(2* theta1)))))

16

17 sigmat2=int((( sigma1 -sigma2)/2*( sin((%pi /180) *(2*

theta2)))-(tau*cos((%pi /180) *(2* theta2)))))

18

19

20 // R e s u l t
21 printf(”\n Normal s t r e s s ( when t h e t a i s 45 d e g r e e s )=

%0 . 3 f N/mmˆ2 ”,sigman1)
22 printf(”\n Normal s t r e s s ( when t h e t a i s 135 d e g r e e s )=

%0 . 3 f N/mmˆ2 ”,sigman2)
23 printf(”\n T a n g e n t i a l s t r e s s ( when t h e t a i s 45

d e g r e e s )= %0 . 3 f N/mmˆ2 ”,sigmat1)
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24 printf(”\n T a n g e n t i a l s t r e s s ( when t h e t a i s 135
d e g r e e s )= %0 . 3 f N/mmˆ2 ”,sigmat2)
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Chapter 4

strain energy and impact
loading

Scilab code Exa 4.1 strain energy absorbed by the rod

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 P=60*10**3 // Load i n N
7 d=4*10 // d iamete r i n mm
8 L=5*10**3 // Length o f rod i n mm
9 E=2e5 // Youngs Modulus i n N/ sq .mm

10

11

12 // C a l c u l a t i o n
13 A=(%pi/4)*d**2 // Area i n sq .mm
14 V=int(A*L) // Volume o f rod i n

c u b i c .mm
15 // c a s e ( i i ) : s t r e s s i n the rod
16 sigma=(P/A) // s t r e s s i n N/ sq .mm
17

18
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19 // c a s e ( i ) : s t r e t c h i n the rod
20 x=(( sigma/E)*L) // s t r e t c h or e x t e n s i o n i n mm
21

22

23 // c a s e ( i i i ) : s t r a i n ene rgy absorbed by the rod
24 U=(( sigma **2/(2*E)*V))*1e-3 // s t r a i n ene rgy

absorbed by the rod i n Nm
25

26

27

28 // R e s u l t
29 printf(”\n s t r e s s i n the rod = %0 . 3 f N/mmˆ2 ”,sigma)
30 printf(”\n s t r e t c h i n the rod = %0 . 3 f mm”,x)
31 printf(”\n s t r a i n ene rgy absorbed by the rod = %0 . 3 f

N−m”,U)

Scilab code Exa 4.3 Suddenly applied load

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 A=10*10**2 // Area o f bar i n sq .mm
5 L=3*10**3 // Length o f bar i n mm
6 x=1.5 // Extens i on due to sudden ly

a p p l i e d l oad i n mm
7 E=2e5 // Youngs Modulus i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 sigma=int(x*E/L) // I n s t a n t a n e o u s s t r e s s

due to sudden l oad i n N/ sq .mm
11 P=int(( sigma*A)/2*1e-3) // Suddenly a p p l i e d l oad

i n kN
12

13 // R e s u l t
14 printf(”\n I n s t a n t a n e o u s s t r e s s produced by a sudden
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l o ad = %0 . 3 f N/mmˆ2 ”,sigma)
15 printf(”\n Suddenly a p p l i e d l oad = %0 . 3 f kN”,P)

Scilab code Exa 4.4 Instantaneous elongation

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=2*10**3 // Length i n mm
7 d=50 // Diameter i n mm
8 P=100*10**3 // Suddenly a p p l i e d l oad i n N
9 E=200e3 // Youngs Modulus i n N/ sq .mm
10

11 // C a l c u l a t i o n
12 A=(%pi/4)*d**2 // Area i n sq .mm
13 sigma =(2*P/A) // I n s t a n t a n e o u s s t r e s s induced i n

N/ sq .mm
14

15 dL=( sigma*L)/E // E l o n g a t i o n i n mm
16

17 // R e s u l t
18 printf(”\n I n s t a n t a n e o u s s t r e s s induced = %0 . 3 f N/

mmˆ2 ”,sigma)
19 printf(”\n I n s t a n t a n e o u s e l o n g a t i o n = %0 . 3 f mm”,dL)

Scilab code Exa 4.5 Gradually applied load

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 A=700 // Area i n sq .mm
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5 L=1.5*10**3 // Length o f a meta l bar i n mm
6 sigma =160 // S t r e s s at e l a s t i c l i m i t i n N/ sq

.mm
7 E=2e5 // Youngs Modulus i n N/ sq .mm
8

9

10 // C a l c u l a t i o n
11 V=A*L // Volume o f bar i n

sq .mm
12 Pr=( sigma **2/(2*E)*V)*1e-3 // Proo f r e s i l i e n c e

i n N−m
13 P=int(sigma*A/2*1e-3) // Suddenly a p p l i e d

l oad i n kN
14 P1=int(sigma*A*1e-3) // g r a d u a l l y a p p l i e d

l oad i n kN
15

16 // R e s u l t
17 printf(”\n Proo f r e s i l i e n c e = %0 . 3 f N−m”,Pr)
18 printf(”\n Suddenly a p p l i e d l oad = %0 . 3 f kN”,P)
19 printf(”\n Gradua l l y a p p l i e d l oad = %0 . 3 f kN”,P1)

Scilab code Exa 4.9 Instantaneous elongation due to falling weight

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 P=10*10**3 // F a l l i n g we ight i n N
7 h=30 // F a l l i n g h e i g h t i n mm
8 L=4*10**3 // Length o f bar i n mm
9 A=1000 // Area o f bar i n sq .m

10 E=2.1e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
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13 sigma =((P/A)*(1+( sqrt (1+((2*E*A*h)/(P*L))))))

14 delL=( sigma*L/E)

15

16

17 // R e s u l t
18 printf(”\n I n s t a n t a n e o u s e l o n g a t i o n due to f a l l i n g

we ight = %0 . 3 f mm”,delL)

Scilab code Exa 4.10 Strain energy

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 P=100 // Impact l oad i n N
6 h=2*10 // He ight i n mm
7 L=1.5*1000 // Length o f bar i n mm
8 A=1.5*100 // Area o f bar i n sq .mm
9 E=2e5 // Modulus o f e l a s t i c i t y i n N/ sq .mm

10

11 // C a l c u l a t i o n
12 V=A*L // Volume i n mmˆ3
13 // c a s e ( i ) : Maximum i n s t a n t a n e o u s s t r e s s induced i n

the v e r t i c a l bar
14 sigma =((P/A)*(1+( sqrt (1+((2*E*A*h)/(P*L))))))

15

16 // c a s e ( i i ) : Maximum i n s t a n t a n e o u s e l o n g a t i o n
17 delL=( sigma*L/E)

18

19 // c a s e ( i i i ) : S t r a i n ene rgy s t o r e d i n the v e r t i c a l rod
20 U=(sigma **2/(2*E)*V*1e-3)

21

22

23 // R e s u l t
24 printf(”\n NOTE: The answer i n the book f o r
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i n s t a n t a n e o u s s t r e s s i s i n c o r r e c t . The c o r r e c t
answer i s , ”)

25 printf(”\n Maximum i n s t a n t a n e o u s s t r e s s = %0 . 3 f N/
mmˆ2 ”,sigma)

26 printf(”\n Maximum i n s t a n t a n e o u s e l o n g a t i o n = %0 . 3 f
mm”,delL)

27 printf(”\n S t r a i n ene rgy = %0 . 3 f N−m”,U)

Scilab code Exa 4.11 Unknown weight

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 delL =2.1 // I n s t a n t a n e o u s e x t e n s i o n i n mm
6 L=3*10**3 // Length o f bar i n mm
7 A=5*100 // Area o f bar i n mm
8 h=4*10 // He ight i n mm
9 E=2e5 // Modulus o f e l a s t i c i t y i n N/ sq .mm
10

11 // C a l c u l a t i o n
12 V=A*L // Volume o f bar i n

mmˆ3
13

14 // c a s e ( i ) : I n s t a n t a n e o u s s t r e s s induced i n the
v e r t i c a l bar

15 sigma=int(E*delL/L)

16

17 // c a s e ( i i ) : Unknown we ight
18 P=((( sigma **2) /(2*E)*V)/(h+delL))

19

20

21 // R e s u l t
22 printf(”\n I n s t a n t a n e o u s s t r e s s = %0 . 3 f N/mmˆ2 ”,

sigma)
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23 printf(”\n Unknown we ight = %0 . 3 f N”,P)

Scilab code Exa 4.13 Stress produced by the falling weight

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 d=12 // Diameter o f bar i n mm
6 delL=3 // I n c r e a s e i n l e n g t h i n mm
7 W=8000 // Steady l oad i n N
8 P=800 // F a l l i n g we ight i n N
9 h=8*10 // V e r t i c a l d i s t a n c e i n mm

10 E=2e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 A=((%pi/4)*d**2) // Area o f bar i n sq .mm
14

15 L=(E*A*delL/W) // Length o f the bar
i n mm

16

17 sigma =((P/A)*(1+( sqrt (1+((2*E*A*h)/(P*L))))))

18

19 sigma=(sigma) // S t r e s s produced by the
f a l l i n g we ight i n N/ sq .mm

20

21 // R e s u l t
22 printf(”\n S t r e s s produced by the f a l l i n g we ight =

%0 . 3 f N/mmˆ2 ”,sigma)

Scilab code Exa 4.14 Stress

1 clear
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2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 d=12.5 // Diameter o f the rod i n mm
6 delL =3.2 // I n c r e a s e i n l e n g t h i n mm
7 W=10*1000 // Steady l oad i n N
8 P=700 // F a l l i n g l oad i n N
9 h=75 // F a l l i n g h e i g h t i n mm

10 E=2.1e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 A=((%pi/4)*d**2) //

Area o f rod i n sq .mm
14

15 L=(E*A*delL/W)

// Length o f
the rod i n mm

16

17 sigma =((P/A)*(1+( sqrt (1+((2*E*A*h)/(P*L)))))) //
S t r e s s produced by the f a l l i n g we ight i n N/mmˆ2

18

19

20 // R e s u l t
21 printf(”\n NOTE: The g i v e n answer f o r s t r e s s i s wrong

. The c o r r e c t answer i s , ”)
22 printf(”\n S t r e s s = %. 2 f N/mmˆ2 ”,sigma)

Scilab code Exa 4.15 Maximum stress if the load has fallen

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=1.82*1000 // Length o f rod i n mm
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7 h1=30 // He ight through which l oad f a l l s
i n mm

8 h2=47.5 // F a l l e n h e i g h t i n mm
9 sigma =157 //Maximum s t r e s s induced i n N/ sq .mm
10 E=2.1e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 U=sigma **2/(2*E) // S t r a i n ene rgy s t o r e d i n the

rod i n N−m
14 delL=sigma*L/E // Extens i on o f the rod i n mm
15 Tot_dist=h1+delL // Tota l d i s t a n c e i n mm
16

17 // c a s e ( i ) : S t r e s s induced i n the rod i f the l oad i s
a p p l i e d g r a d u a l l y

18 sigma1 =((U/Tot_dist)*L)

19

20

21 // c a s e ( i i ) : Maximum s t r e s s i f the l oad had f a l l e n
from a h e i g h t o f 4 7 . 5 mm

22 sigma2 =(( sigma1)*(1+( sqrt (1+((2*E*h2)/( sigma1*L)))))

)

23

24

25 // R e s u l t
26 printf(”\n S t r e s s induced i n the rod = %. 1 f N/mmˆ2 ”,

sigma1)

27

28 printf(”\n NOTE: The g i v e n answer f o r s t r e s s (2 nd c a s e
) i n the book i s wrong . The c o r r e c t answer i s , ”)

29 printf(”\n Maximum s t r e s s i f the l oad has f a l l e n = %
. 2 f N/mmˆ2 ”,sigma2)

Scilab code Exa 4.17 Maximum stress inducedwhen a weight of 30kN falls through a height of 2cm

1 clear
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2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=4*10**3 // Length o f bar i n mm
7 A=2000 // Area o f bar i n sq .mm
8 P1=3000 // F a l l i n g we ight i n N( f o r 1 s t c a s e )
9 h1 =20*10 // He ight i n mm( f o r 1 s t c a s e )
10 P2 =30*1000 // F a l l i n g we ight i n N( f o r 2nd c a s e )
11 h2=2*10 // He ight i n mm( f o r 2nd c a s e )
12 E=2e5 // Youngs modulus i n N/ sq .mm
13

14 // C a l c u l a t i o n
15 V=A*L // Volume o f bar i n mmˆ3
16

17 // c a s e ( i ) : Maximum s t r e s s when a 3000N we ight f a l l s
through a h e i g h t o f 20cm

18 sigma1 =((( sqrt ((2*E*P1*h1)/(A*L)))))

19

20

21 // c a s e ( i i ) : Maximum s t r e s s when a 30kN we ight f a l l s
through a h e i g h t o f 2cm

22 sigma2 =((P2/A)*(1+( sqrt (1+((2*E*A*h2)/(P2*L))))))

23

24

25 // R e s u l t
26 printf(”\n Maximum s t r e s s induced ( when a we ight o f

3000N f a l l s through a h e i g h t o f 20cm)= %0 . 3 f N/
mmˆ2 ”,sigma1)

27 printf(”\n Maximum s t r e s s induced ( when a we ight o f
30kN f a l l s through a h e i g h t o f 2cm)= %0 . 3 f N/mm
ˆ2 ”,sigma2)

Scilab code Exa 4.18 Stress induced in the chain due to sudden stoppage
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1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 A=6.25*100 // Area i n sq .mm
8 W=10*10**3 // Load i n N
9 V=(40/60) // V e l o c i t y i n m/ s
10 L=10000 // Length o f cha in unwound i n mm
11 E=2.1e5 // Youngs modulus i n N/ sq .mm
12 g=9.81 // a c c e l e r a t i o n due to g r a v i t y
13

14 // C a l c u l a t i o n
15 K_E =(((W/g)*(V**2))/2)*1e3 //K. E o f the

c rane i n N mm
16

17 sigma=(sqrt(K_E*E*2/(A*L))) // S t r e s s induced i n
the cha in i n N/ sq .mm

18

19

20 // R e s u l t
21 printf(”\n S t r e s s induced i n the cha in due to sudden

s toppage = %0 . 3 f N/mmˆ2 ”,sigma)

Scilab code Exa 4.19 Maximum stress produced in the rope

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 W=60*10**3 // Weight i n N
7 V=1 // V e l o c i t y i n m/ s
8 L=15*10**3 // Free l e n g t h i n mm
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9 A=25*100 // Area i n sq .mm
10 E=2e5 // Youngs modulus i n N/ sq .mm
11 g=9.81 // a c c e l e r a t i o n due to g r a v i t y
12

13 // C a l c u l a t i o n
14 K_E =((W/g)*(V**2))/2*1e3 // K i n e t i c

Energy o f the cage i n N mm
15 sigma=(sqrt(K_E*E*2/(A*L))) //Maximum s t r e s s i n N/

sq .mm
16

17

18 // R e s u l t
19 printf(”\n Maximum s t r e s s produced i n the rope = %0

. 3 f N/mmˆ2 ”,sigma)

Scilab code Exa 4.20 Strain energy per unit volume

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 tau =50 // Shear s t r e s s i n N/ sq .mm
5 C=8e4 // Modulus o f r i g i d i t y i n N/ sq .mm
6

7 // C a l c u l a t i o n
8 ste=(tau **2) /(2*C) // S t r a i n ene rgy per u n i t

volume i n N/ sq .mm
9

10 // R e s u l t
11 printf(”\n S t r a i n ene rgy per u n i t volume = %0 . 3 f N/

mmˆ2 ”,ste)
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Chapter 7

bending stresses in beams

Scilab code Exa 7.1 Bending moment

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 b=120 // Width o f p l a t e i n mm
5 t=20 // Th i ckne s s o f p l a t e i n mm
6 R=10*10**3 // Radius o f c u r v a t u r e i n mm
7 E=2e5 // Youngs modulus i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 I=b*t**3/12 //Moment o f i n e r t i a

i n mmˆ4
11 y_max=t/2 //Maximum d i s t a n c e i n

mm
12 sigma_max=int((E/R)*y_max) //Maximum s t r e s s i n N

/ sq .mm
13 M=((E/R*I)*(10** -6)) // Bending moment i n kNm
14

15

16 // R e s u l t
17 printf(”\n Maximum s t r e s s = %0 . 3 f N/mmˆ2 ”,sigma_max

)
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18 printf(”\n Bending moment = %0 . 3 f kNm”,M)

Scilab code Exa 7.8 Depth of beam

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 W=20*1000 // Tota l l o ad i n N
8 L=3.6 // Span i n m
9 sigma_max =7 //Maximum s t r e s s i n N/ sq .mm

10

11 // C a l c u l a t i o n
12 M1=W*L/8*1e3

//
Maximum Bending moment i n Nmm

13 b1=((M1*3/( sigma_max *2))**(1/3)) //
Breadth o f the beam i n mm

14

15 d1=int ((2*b1)) //
depth o f the beam i n mm

16

17 M2=W*L/4*1e3

//
Maximum Bending moment i n Nmm

18 b2=(((M2*3/( sigma_max *2))**(1/3))) // Breadth o f the
beam i n mm

19

20 d2=2*b2

// depth o f the beam i n mm
21

22 // R e s u l t
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23 printf(”\n Dimens ions o f the c r o s s−s e c t i o n : ”)
24 printf(”\n Breadth o f beam = %0 . 3 f mm”,b1)
25 printf(”\n Depth o f beam %0 . 3 f mm”,d1)
26

27 printf(”\n Dimens ions o f the c r o s s−s e c t i o n when the
beam c a r r i e s a p o i n t l oad at the c e n t r e : ”)

28 printf(”\n Breadth o f beam = %0 . 3 f mm”,b2)
29 printf(”\n Depth o f beam %0 . 3 f mm”,d2)
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Chapter 8

shear stresses in beams

Scilab code Exa 8.6 Shear stress at a distance 40mm from N A

1 clear

2 //
3 //
4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 D=100 // Diameter i n mm
7 R=D/2 // Radius i n mm
8 F=5*10**3 // Shear f o r c e i n N
9 y=40 // g i v e n d i s t a n c e from N.A. i n mm

10

11 // C a l c u l a t i o n
12 // c a s e ( i ) : Average s h e a r s t r e s s
13 A=%pi*R**2

14 tau_avg =(F/A)

15

16 // c a s e ( i i ) : Maximum s h e a r s t r e s s f o r a c i r c u l a r
s e c t i o n

17 tau_max =(4/3* tau_avg)

18

19 // c a s e ( i i i ) : Shear s t r e s s at a d i s t a n c e 40mm from N.A
.
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20 I=%pi /64*D**4

21 tau =((F/(3*I)*(R**2-y**2)))

22

23 // R e s u l t
24 printf(”\n Average s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,

tau_avg)

25 printf(”\n Maximum s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,
tau_max)

26 printf(”\n Shear s t r e s s at a d i s t a n c e 40mm from N.A.
= %0 . 3 f N/mmˆ2 ”,tau)

Scilab code Exa 8.12 Shear stress at N A

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 F=50*10**3 // Shear f o r c e i n N
8 b=250 // Base width i n mm
9 h=200 // h e i g h t i n mm

10

11 // C a l c u l a t i o n
12 tau_max=int ((3*F)/(b*h)) //Maximum s h e a r s t r e s s

i n N/ sq .mm
13 tau =((8*F)/(3*b*h)) // Shear s t r e s s at N.A. i n N/ sq

.mm
14

15

16 // R e s u l t
17 printf(”\n Maximum s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,

tau_max)

18 printf(”\n Shear s t r e s s at N.A. = %0 . 3 f N/mmˆ2 ”,tau
)
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Chapter 10

dams and retaining walls

Scilab code Exa 10.19 Minimum stress

1 clear

2 //
3 //
4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 h=20 // h e i g h t i n m
7 D=4 // E x t e r n a l d i amete r i n m
8 d=2 // I n t e r n a l d i amete r i n m
9 p=1 // H o r i z o n t a l wind p r e s s u r e i n kN/

sq .m
10 w=22 // s p e c i f i c we ight i n kN/mˆ3
11 K=2/3 //Co− e f f i c i e n t o f wind r e s i s t a n c e
12

13 // C a l c u l a t i o n
14 A1=(%pi/4)*(D**2-d**2) // Area o f c r o s s−

s e c t i o n
15 W=w*A1*h // Weigth o f the

chimney i n kN
16 sigma0=W/A1 // D i r e c t s t r e s s

i n kN/ sq .mm
17 A2=D*h // P r o j e c t e d
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a r ea o f the s u r f a c e exposed to wind i n sq .m
18 F=K*p*A2 //Wind Force i n

kN
19 M=F*h/2 // Bending

moment i n kNm
20 I=(%pi /64)*(D**4-d**4) //Moment o f i n e r t i a
21 y=D/2 // D i s t a n c e

between C.G. o f the base s e c t i o n and extreme edge
o f the base

22 Z=I/y // S e c t i o n
modulus

23 sigmab=M/Z // Bending
s t r e s s

24 sigma_max =( sigma0+sigmab) //Maximum s t r e s s i n kN
/ sq .m

25

26 sigma_min =(sigma0 -sigmab) //Minimum s t r e s s i n kN
/ sq .m

27

28

29 // R e s u l t
30 printf(”\n Maximum s t r e s s = %0 . 3 f kN/mˆ2 ”,sigma_max

)

31 printf(”\n Minimum s t r e s s = %0 . 3 f kN/mˆ2 ”,sigma_min
)
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Chapter 12

deflection of beams

Scilab code Exa 12.1 Slope at the support

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=6*1000 // Length i n mm
7 W=50*1000 // Po int l oad i n N
8 I=78e6 //Moment o f I n e r t i a i n mmˆ4
9 E=2.1e5 //Young ’ s modulus i n N/ sq .mm

10

11 // C a l c u l a t i o n
12 yc=((W*L**3) /(48*E*I)) //The

d e f l e c t i o n at the c e n t r e i n mm
13

14 thetaB =((180/ %pi)*((W*L**2) /(16*E*I))) //The
s l o p e at the s u p p o r t s

15

16

17 // R e s u l t
18 printf(”\n D e f l e c t i o n at the c e n t r e = %0 . 3 f mm”,yc)
19 printf(”\n NOTE: The answer g i v e n f o r s l o p e at the
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suppor t i s wrong . The c o r r e c t answer i s , ”)
20 printf(”\n S lope at the suppor t = %0 . 3 f d e g r e e ”,

thetaB)

Scilab code Exa 12.2 Deflection at the centre

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=4*1000 // Length i n mm
7

8 // C a l c u l a t i o n
9 thetaA =((%pi /180) *(1)) // S l ope at the ends i n

r a d i a n s
10

11 yc=( thetaA *(L/3)) // D e f l e c t i o n at the c e n t r e i n
mm

12

13 // R e s u l t
14 printf(”\n D e f l e c t i o n at the c e n t r e = %0 . 3 f mm”,yc)

Scilab code Exa 12.3 Deflection at the centre

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=3*1000 // Length i n mm
7

8 // C a l c u l a t i o n
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9 thetaA =((%pi /180) *(1)) // S l ope at the ends i n
r a d i a n s

10

11 yc=( thetaA *(L/3)) // D e f l e c t i o n at the c e n t r e i n
mm

12

13 // R e s u l t
14 printf(”\n D e f l e c t i o n at the c e n t r e = %0 . 3 f mm”,yc)

Scilab code Exa 12.4 Maximum deflection

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=5*1000 // Length i n mm
7 W=5*1000 // Po int l oad i n N
8 a=3*1000 // D i s t a n c e between p o i n t l oad and

l e f t end i n mm
9 E=2e5 //Young ’ s modulus i n N/ sq .mm

10 I=1e8 //Moment o f I n e r t i a i n mmˆ4
11

12 // C a l c u l a t i o n
13 b=L-a // Width i n mm
14 // c a s e ( i ) : The s l o p e at the l e f t suppor t
15 thetaA=-(W*a*b)/(6*E*I*L)*(a+2*b)

16 // c a s e ( i i i ) : The d e f l e c t i o n under the l oad
17 yc=(W*a**2*b**2) /(3*E*I*L)

18 // c a s e ( i i i ) : The maximum d e f l e c t i o n
19 y_max =((W*b)/(9* sqrt (3)*E*I*L)*(((a**2) +(2*a*b))

**(3/2)))

20

21

22 // R e s u l t
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23 printf(”\n s l o p e at the l e f t suppor t = %0 . 3 f
r a d i a n s ”,thetaA)

24 printf(”\n D e f l e c t i o n under the l oad = %0 . 3 f mm”,yc
)

25 printf(”\n Maximum d e f l e c t i o n = %0 . 3 f mm”,y_max)

Scilab code Exa 12.5 Maximum deflection

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 b=200 // Width i n mm
8 d=300 // Depth i n mm
9 L=5*1000 // Span i n mm
10 L_star =5 // Span i n m
11 w=9*1000 // Uni fo rmly d i s t r i b u t e d l oad i n

N/m
12 E=1e4 // Youngs modulus i n N/ sq .mm
13

14 // C a l c u l a t i o n
15 W=w*L_star // Tota l

l o ad i n N
16 I=b*d**3/12 //Moment

o f I n e r t i a i n mmˆ4
17

18 // c a s e ( i ) : the s l o p e at the suppor t
19 thetaA =(-(W*(L**2))/(24*E*I))

20

21

22 // c a s e ( i i ) : maximum d e f l e c t i o n
23 yc=(W*L**3)/(E*I)*(5/384)

24
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25 // R e s u l t
26 printf(”\n S lope at the suppor t = %0 . 3 f r a d i a n s ”,-

thetaA)

27 printf(”\n Maximum d e f l e c t i o n = %0 . 3 f mm”,yc)

Scilab code Exa 12.6 Width of beam

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=5*1000 // Length i n mm
5 L_star =5 // Length i n m
6 w=9 // Uni fo rmly d i s t r i b u t e d l oad i n kN/m
7 f=7 // Bending s t r e s s i n N/ sq .mm
8 E=1e4 //Young ’ s modulus i n N/ sq .mm
9 yc=10 // C e n t r a l d e f l e c t i o n i n mm

10

11 // C a l c u l a t i o n
12 W=w*L_star *1e3 // Tota l l o ad i n

N
13 bd3 =((W*(L**3) *12*5) /(E*yc*384)) // width X depth

ˆ3 i n mmˆ4
14 M=(W*L/8) //Maximum

bending moment i n Nmm
15 bd2=(M*12/(f*2)) // width X depth ˆ2 i n

mmˆ3
16

17 d=(bd3/bd2) // Depth o f beam i n mm
18

19 b=(M*12/(f*2)/d**2) // Width o f beam i n mm
20

21 // R e s u l t
22 printf(”\n Depth o f beam = %0 . 3 f mm”,d)
23 printf(”\n Width o f beam = %0 . 3 f mm”,b)
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Scilab code Exa 12.7 Depth of beam

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=5*1000 // Length i n mm
5 f=8 // Bending s t r e s s i n N/ sq .mm
6 yc=10 // C e n t r a l d e f l e c t i o n i n mm
7 E=1.2e4 // Youngs modulus i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 d=((5*L**2*(f*2*8))/(E*384* yc)*1e-1) // Depth o f

beam i n cm
11

12

13 // R e s u l t
14 printf(”\n Depth o f beam = %0 . 3 f cm”,d)

Scilab code Exa 12.8 Deflection under the load

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 L=6*1000 // Length i n mm
5 W=40*1000 // Po int l oad i n N
6 a=4*1000 // D i s t a n c e o f p o i n t l oad from l e f t

suppor t i n mm
7 I=7.33 e7 //Moment o f I n e r t i a i n mmˆ4
8 E=2e5 // Youngs modulus i n sq .mm
9

10 // C a l c u l a t i o n
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11 b=L-a // Width o f
beam i n mm

12 yc=(-(W*a**2*b**2) /(3*E*I*L)) // D e f l e c t i o n under
the l oad i n mm

13

14

15 // R e s u l t
16 printf(”\n D e f l e c t i o n under the l oad = %0 . 3 f mm”,yc

)
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Chapter 13

deflection of cantilevers

Scilab code Exa 13.1 Deflection at the free end

1 clear

2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 L=3*1000 // Length i n mm
7 W=25*1000 // Po int l oad i n N
8 I=1e8 //Moment o f I n e r t i a i n mmˆ4
9 E=2.1e5 // Youngs modulus i n N/ sq .mm

10

11 // C a l c u l a t i o n
12 // c a s e ( i ) : S l ope o f the c a n t i l e v e r at the f r e e end
13 thetaB =((W*(L**2))/(2*E*I))

14

15 // c a s e ( i i ) : D e f l e c t i o n at the f r e e end
16 yB=((W*L**3)/(E*I*3))

17

18

19 // R e s u l t
20 printf(”\n S lope at the f r e e end = %0 . 3 f rad ”,

thetaB)
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21 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,
yB)

Scilab code Exa 13.2 Slope at the free end of 3m rod

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=3*1000 // Length i n mm
8 W=50*1000 // Po int l oad i n N
9 a=2*1000 // D i s t a n c e between the l oad and

f i x e d end i n mm
10 I=1e8 //Moment o f I n e r t i a i n mmˆ4
11 E=2e5 // Youngs modulus i n N/ sq .mm
12

13 // C a l c u l a t i o n
14 // c a s e ( i ) : S l ope at the f r e e end
15 thetaB =(W*(a**2))/(2*E*I)

16 // c a s e ( i i ) : D e f l e c t i o n at the f r e e end
17 yB=(((W*a**3)/(E*I*3))+((W*(a**2))/(2*E*I)*(L-a)))

18

19

20 // R e s u l t
21 printf(”\n S lope at the f r e e end = %0 . 3 f rad ”,

thetaB)

22 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,
yB)

Scilab code Exa 13.3 Deflection at the free end of 2 and half m cantilever
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1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=2.5*1000 // Length i n mm
8 w=16.4 // Uni fo rmly d i s t r i b u t e d l oad i n

kN/m
9 I=7.95 e7 //Moment o f I n e r t i a i n mmˆ4
10 E=2e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 W=w*L // Tota l l o ad i n N
14 yB=((W*L**3)/(E*I*8)) // D e f l e c t i o n at the f r e e

end i n mm
15

16

17 // R e s u l t
18 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,

yB)

Scilab code Exa 13.4 Uniformly distributed load

1 clear

2 // Given
3 // V a r i a b l e d e c l a r a t i o n
4 b=120 // Width i n mm
5 d=200 // Depth i n mm
6 L_star =2.5 // Length i n m
7 L=2.5*1000 // Length i n mm
8 yB=5 // D e f l e c t i o n at f r e e end i n mm
9 E=2e5 // Youngs modulus i n N/ sq .mm

10

11 // C a l c u l a t i o n
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12 I=(b*d**3) /12 //Moment o f
I n e r t i a i n mmˆ4

13 w=(yB*8*E*I)/(L**3* L_star)/1e3 // Uni fo rmly
d i s t r i b u t e d l oad i n N/m

14

15 // R e s u l t
16 printf(”\n Uni fo rmly d i s t r i b u t e d l oad = %0 . 3 f kN/m”

,w)

Scilab code Exa 13.5 Deflection at the free end of 3m rod

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=3*1000 // Length i n mm
8 w=10 // Uni fo rmly d i s t r i b u t e d l oad i n N

/mm
9 a=2*1000 // Length o f Uni fo rmly d i s t r i b u t e d

l oad from f i x e d end i n mm
10 I=1e8 //Moment o f I n e r t i a i n mmˆ4
11 E=2e5 // Youngs modulus i n N/ sq .mm
12

13 // C a l c u l a t i o n
14 // c a s e ( i ) : S l ope at the f r e e end
15 thetaB =(w*(a**3))/(6*E*I)

16 // c a s e ( i i ) : D e f l e c t i o n at the f r e e end
17 yB=(((w*a**4)/(E*I*8))+((w*(a**3))/(6*E*I)*(L-a)))

18

19

20 // R e s u l t
21 printf(”\n S lope at the f r e e end = %0 . 3 f rad ”,

thetaB)
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22 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,
yB)

Scilab code Exa 13.6 calculate slope and deflection

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=3*1000 // Length i n mm
8 w=10 // Uni fo rmly d i s t r i b u t e d l oad i n N

/mm
9 a=2*1000 // Length o f Uni fo rmly d i s t r i b u t e d

l oad from f i x e d end i n mm
10 I=1e8 //Moment o f I n e r t i a i n mmˆ4
11 E=2e5 // Youngs modulus i n N/ sq .mm
12

13 // C a l c u l a t i o n
14 // c a s e ( i ) : S l ope at the f r e e end
15 thetaB =(((w*(L**3))/(6*E*I)) -((w*((L-a)**3))/(6*E*I)

))

16

17 // c a s e ( i i ) : D e f l e c t i o n at the f r e e end
18 yB=(((w*L**4)/(E*I*8)) -(((w*(L-a)**4) /(8*E*I))+((w*(

L-a)**3) /(6*E*I)*a)))

19

20

21 // R e s u l t
22 printf(”\n S lope at the f r e e end = %0 . 3 f rad ”,

thetaB)

23 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,
yB)

64



Scilab code Exa 13.10 Deflection at the free end of 4m rod

1

2 clear

3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 L=4*1000 // Length i n mm
8 w=50 // l oad at f i x e d end i n N/mm
9 I=1e8 //Moment o f I n e r t i a i n mmˆ4

10 E=2e5 // Youngs modulus i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 // c a s e ( i ) : S l ope at the f r e e end
14 thetaB =(-(w*(L**3))/(24*E*I))

15

16 // c a s e ( i i ) : D e f l e c t i o n at the f r e e end
17 yB=((w*L**4)/(E*I*30))

18

19

20 // R e s u l t
21 printf(”\n S lope at the f r e e end = %0 . 3 f rad ”,-

thetaB)

22 printf(”\n D e f l e c t i o n at the f r e e end = %0 . 3 f mm”,
yB)
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Chapter 16

torsion of shafts and springs

Scilab code Exa 16.1 Maximum torque

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 D=150 // Diameter o f the s h a f t i n mm
6 tau =45 //Maximum s h e a r s t r e s s i n N/

sq .mm
7

8 // C a l c u l a t i o n
9 T=int(%pi /16* tau*D**3)*1e-3 //Maximum t o r q u e

t r a n s m i t t e d by the s h a f t i n N−m
10

11 // R e s u l t
12 printf(”\n Maximum to r q u e = %0 . 3 f N−m”,T)

Scilab code Exa 16.3 Maximum torque transmitted by the shaft

1 clear
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2 //
3

4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 Do=200 // Outer d i amete r i n mm
7 Di=100 // I n n e r d i amete r i n mm
8 tau =40 //Maximum s h e a r s t r e s s i n N/ sq .mm
9

10 // C a l c u l a t i o n
11 T=int(((%pi)/16* tau*((Do**4-Di**4)/Do)))*1e-3 //

Maximum t o rq u e t r a n s m i t t e d by the s h a f t i n Nm
12

13

14 // R e s u l t
15 printf(”\n Maximum to r q u e t r a n s m i t t e d by the s h a f t =

%0 . 3 f Nm”,T)

Scilab code Exa 16.7 Maximum Internal diameter

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 Do=120 // E x t e r n a l d i amete r i n mm
8 P=300*1000 // Power i n W
9 N=200 // Speed i n r . p .m
10 tau =60 //Maximum s h e a r s t r e s s i n N/ sq .mm
11

12 // C a l c u l a t i o n
13 T=((P*60) /(2* %pi*N))*1e3 //

Torque t r a n s m i t t e d i n Nmm
14

15 Di=(((Do**4) -((T*16*Do)/(%pi*tau)))**(1/4)) //
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Maximum i n t e r n a l d i amete r i n mm
16

17

18 // R e s u l t
19 printf(”\n Maximum I n t e r n a l d i amete r = %0 . 3 f mm”,Di

)

Scilab code Exa 16.8 Maximum shear stress

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 D=15*10 // Diameter o f s h a f t i n mm
6 P=150*1 e3 // Power t r a n s m i t t e d i n W
7 N=180 // Speed o f s h a f t i n r . p .m
8

9 // C a l c u l a t i o n
10 T=(P*60) /(2* %pi*N)*1e3 // Torque t r a n s m i t t e d

i n Nmm
11 tau=int ((16*T)/(%pi*D**3)) //Maximum s h e a r s t r e s s

i n N/ sq .mm
12

13 // R e s u l t
14 printf(”\n Maximum s h e a r s t r e s s = %0 . 3 f N/mmˆ2 ”,tau

)

Scilab code Exa 16.9 Percentage saving in weight

1 clear

2 //
3 //
4 // Given
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5 // V a r i a b l e d e c l a r a t i o n
6 P=300*1000 // Power i n W
7 N=100 // Speed i n r . p .m
8 tau =80 //Maximum s h e a r s t r e s s i n N/ sq .mm
9

10 // C a l c u l a t i o n
11 // c a s e ( a ) :
12 T=(P*60) /(2* %pi*N)*1e3

// Torque t r a n s m i t t e d i n Nmm
13 D=(((16*T)/(%pi*tau))**(1/3)) //

Diameter o f s o l i d s h a f t i n mm
14

15 // c a s e ( b ) :
16 Do=(((T*16)/(%pi*tau *(1 -0.6**4)))**(1/3)) //

E x t e r n a l d i amete r o f ho l l ow s h a f t i n mm
17

18 Di=0.6*Do

//
I n t e r n a l d i amete r o f ho l l ow s h a f t i n mm

19 Per=(D**2-(Do**2-Di**2))/(D**2) *100

// Pe r c en tage s a v i n g i n we ight
20

21 // R e s u l t
22 printf(”\n Diameter o f s o l i d s h a f t = %0 . 3 f mm”,D)
23 printf(”\n Per c en tage s a v i n g i n we ight = %. 2 f%%”,Per

)

Scilab code Exa 16.10 Diameter of the shaft

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 P=75e3 // Power t r a n s m i t t e d i n W
6 N=200 //R. P .M o f the s h a f t
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7 tau =70 // Shear s t r e s s i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 T=P*60/( %pi *2*N)*1e3 //Mean

Torque t r a n s m i t t e d i n Nmm
11 Tmax =1.3*T //

Maximum Torque t r a n s m i t t e d i n Nmm
12 D=((16* Tmax/(%pi*tau))**(1/3)) // S u i t a b l e

d i amete r o f the s h a f t i n mm
13

14

15 // R e s u l t
16 printf(”\n Diameter o f the s h a f t = %d mm”,D)

Scilab code Exa 16.11 Internal diameter of hollow shaft

1 clear

2 //
3 // Given
4 // V a r i a b l e d e c l a r a t i o n
5 P=300e3 // Power t r a n s m i t t e d i n W
6 N=80 // speed o f the s h a f t i n r . p .m
7 tau =60 //Maximum s h e a r s t r e s s i n N/ sq .mm
8

9 // C a l c u l a t i o n
10 T=P*60/( %pi *2*N)*1e3

//Mean Torque
t r a n s m i t t e d i n Nmm

11 Tmax =1.4*T

//
Maximum Torque t r a n s m i t t e d i n Nmm

12 D=((16* Tmax/(%pi*tau))**(1/3)) //
S u i t a b l e d i amete r o f the s h a f t i n mm

13

14 Do=((( Tmax *16)/(%pi*tau *(1 -0.6**4)))**(1/3)) //
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E x t e r n a l d i amete r o f ho l l ow s h a f t i n mm
15

16 Di=0.6*Do

//
I n t e r n a l d i amete r o f ho l l ow s h a f t i n mm

17

18 // R e s u l t
19 printf(”\n E x t e r n a l d i amete r o f ho l l ow s h a f t = %d mm

”,Do)
20

21 printf(”\n I n t e r n a l d i amete r o f ho l l ow s h a f t = %d mm
”,Di)
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Chapter 24

theories of failure

Scilab code Exa 24.10 Diameter of the bolt

1 clear

2 //
3 //
4

5 // Given
6 // V a r i a b l e d e c l a r a t i o n
7 P=9*1000 // Ax ia l p u l l i n N
8 F=4.5*1000 // Shear f o r c e i n N
9 sigmat_star =225 // E l a s t i c l i m i t i n

t e n s i o n i n N/ sq .mm
10 Sf=3 // Facto r o f s a f e t y
11 mu=0.3 // Po i s son ’ s r a t i o
12 sigma3 =0 // t h i r d p r i n c i p l e s t r e s s
13

14 // C a l c u l a t i o n
15 sigmat=sigmat_star/Sf

16 sigma=(P/(%pi/4))

17 tau=(F/(%pi/4))

18 sigma1 =((tau)+int((sqrt((sigma /2) **2+ tau **2))))

19

20 sigma2 =((tau)-int((sqrt((sigma /2) **2+ tau **2))))
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21

22 d=((((( sigma1 -sigma2)**2+( sigma2 -sigma3)**2+( sigma3 -

sigma1)**2) /(2*( sigmat **2)))**(1/4)))

23

24

25 // R e s u l t
26 printf(”\n Diameter o f the b o l t = %0 . 3 f mm”,d)

Scilab code Exa 24.12 Thickness of plate on the basis of maximum shear strain energy theory

1 clear

2 //
3 //
4 // Given
5 // V a r i a b l e d e c l a r a t i o n
6 d=1.2 // Diameter i n m
7 p=1.5 // I n t e r n a l p r e s s u r e i n MN/ sq .m
8 sigmat_star =200 // Y i e l d s t r e s s i n MN/ sq .m
9 Sf=3 // Facto r o f s a f e t y

10

11 // C a l c u l a t i o n
12 sigmat=sigmat_star/Sf // P e r m i s s i b l e s t r e s s i n

s i m p l e t e n s i o n i n MN/ sq .m
13

14 // c a s e ( i ) : Th i ckne s s on the b a s i s o f Maximum
p r i n c i p a l s t r e s s t h e o r y

15 t1=((p*d)/2)/sigmat *1e3

16

17 // c a s e ( i i ) : Th i ckne s s on the b a s i s o f Maximum s h e a r
s t r e s s t h e o ry

18 t2=((p*d)/2)/sigmat *1e3

19

20 // c a s e ( i i i ) : Th i ckne s s on the b a s i s o f Maximum s h e a r
s t r a i n ene rgy t h e o r y

21 t3=(sqrt ((((p*d/2) **2) +((p*d/4) **2) -((p*d/2)*(p*d/4)
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))/( sigmat **2)))

22

23

24 // R e s u l t
25 printf(”\n Th i ckne s s o f p l a t e on the b a s i s o f

maximum p r i n c i p a l s t r e s s t h e o r y = %0 . 3 f mm ”,t1)
26 printf(”\n Th i ckne s s o f p l a t e on the b a s i s o f

maximum s h e a r s t r e s s t h e o ry = %0 . 3 f mm ”,t2)
27 printf(”\n Th i ckne s s o f p l a t e on the b a s i s o f

maximum s h e a r s t r a i n ene rgy t h e o ry = %0 . 3 f mm ”,
t3)
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