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Exercises for Section 5.2, Exercise 2 (p. 181)
For this situation, the stress-strain pairs are:
(ox =0, &=1); (Cy = -25MPa, &,=7); (Txy=1, Yxy=0)

The stress-strain relations in terms of the transformed, or off-axis, reduced compliances,
eq. 5.25, become,

el |51 S125:|| 0
e = |S12 S22 Sa6f %
0 S16 S26 See| L®

The third equation becomes

And using this in the first and second equations,

S 316526
Sl

Ey— (Sn— 3.66 )Gy

where it is understood that the transformed reduced compliances are evaluated at 6=30°. Using
numerical values,

5,, = 50.8(TPa)™! S,, = 88.9
S =-269 S, =-3.77
S16 =—62.2 Ses = 126.0

The answers to parts (a) and (b) are:

g, =719ue
g, = =2220ue
Ty = ~0.748MPa

The element expands in the x direction and contracts in the y direction, and a small negative shear
stress is required to enforce the shear constraint.
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Exercises for Section 5.3, Exercise 2 (p. 191)

For this situation, the stress-strain pairs are:
(Q‘x =7, £,=-0.050/50.); (cy =?, £,=-0.050/50.); (Txy=7, Yxy=0)

The stress-strain relations in terms of the transformed reduced stiffnesses, eq. 5.83, become,

S, |Qu Q12 QigllE,

O, = |Q12 Oz Ondl e,
el T Q16 Q26 Qo6 LO
-0.050
Ex = Sy = T = =0.001000

Using numerical values, as in eq. 5.97,
' 0., =928GPa 0, =210
0y, = 30.1 Oy = 1547
06 = 46.7 Q¢ =315

and the required stresses are

o, = —122.9MPa G, = -51.1 O8s -62.2
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Exercise for Section 5.7, Exercise 2 (p. 211)
For this situation, the stress-strain pairs are:
(0x =2, &x=0); (0y =0, £,=7); (T,y=0, Yxy=7)

The stress-strain relations, including free thermal strain effects, in terms of the compliances, ¢
5.160 with AM = 0, become,

0-a AT 511512 816 o,
e~ AT = S12 522 526/ 0
EXpaiy Yry = %A S16 S26 Seg| LO
—axAT = EHO‘x
e,—a AT =S),0,
'ny = axyAT = Smcx
Solving the first stress-strain relation for G, , and then the second and third relations for &, and

leads to ”’iﬁ
e it ( Sz )AT = ( Si6, )AT
*7 Sn ZE oy = S
Also for this case, from eq. 5.165,
€, = 0,AT+ (S)3c08”0 + S,,sin’0) o,
The material properties for 0 = 45° are:
Si1 =783(TPa)”!  §;, =-353 5§, =-38.1
= —6,0 - -6 R -6
a = 12.14x107°/°C o, = 12.14x10 o, = —24.3x10
As aresult

o, =-775MPa &, = 881x10°  y_ =-0.000921(-00527°) ¢, = 1368x10

Since @ = 45°, this problem and the problem of fig. 5.15 are practically identical, namely, a co;
straint in the direction perpendicular to the applied compressive stress, and the fibers makin g
45° angle with that stress. '




