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1. (Pr.4.2., Elasticity, M. H. Sadd) Substituting the general isotropic fourth-order
form (4.2.6) into (4.2.3), explicitly develop the stress-strain relation (4.2.7).

Oy = Cijklekl (4.2.3)
Cijkl = aé‘ijé‘kl +ﬁ§ik5jl +75i|§jk (4.2.6)
Oy = ﬂ“ekké‘ij + 2lueij (4.2.7)

Oy = (aé}jékl + 6,0, +75i|5jk)ek|

O = 00,048 + B, 5,8 + 70,08

Oy = aé‘ijekk + é}kekj +7/5i|e|j

o = a0 ey + P + 7€,

O =008y +8 (IBJF 7) = A8y 0 +2.1€;
a=A, f+y=2u

2. (Pr.4.3., Elasticity, M. H. Sadd) Following the steps outlined in the text, invert
the form of Hooke’s law given by (4.2.7) and develop form (4.2.10). Explicitly

show that E = (34 +2u)/(A+u) and v=21[2(A+u)]
1+v 14
€; =?O-ij _Eo-kké‘ij (4'2'10)
fori=j=k eq. (4.2.7) becomes
O = A8y Oy + 21484
Oy =8 (30+24)
__ O«
o = 31+2u



Substitutee, intoeq.4.2.7

g,
=10 Kk 1+ 2ue.
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For defining the elastic module, simple tensile specimen is considered,
6, =0

Oy =03z =07, =033, =0,,=0

fori=j=1 k=12,3eq(a) becomes
1 A

e, =—0, ——————0,,0
11 ZIU 11 2/1(2,”4‘31) 11~11
and
T
y(2y+3/1)
- U+ A

fori=j=2, k=123 eq(a)becomes

1 A
€y, =—0,————0,0, and o,, =0
22 2# 22 2[1(2#4‘34) 22~11 22

A
€y =———————0,,0.
22 2#(2/,[-1—32) 22~11
O

e22=_VE

A
V=

2(u+1)

and eq(a) becomes,
€ :1+_V i LO'|<k5ij

ij E 'j_E



3. (Pr.4.4., Elasticity, M. H. Sadd)Using the results of Exercise 4-3,show that
p=E/[2(1+v)] and A=Ev/[(1+v)(1-2v)]

Substituting (d)into (b)
E=2u(l+v)

andsubstituting (e) into (d)
Ev
(1+v)(1-2v)



