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4. A copper bar AB with the length of 25 in is placed in position between walls. At room
temperature 76° F, end A is rigidly bonded to the wall and there is gap of 0.008 in.
between end B and wall as shown in Figure 4.
When the copper has a=9.6X 10°°/°F , E=16x10° psi ., please calculate;

(a) Temperature that end B touching the wall.

(b) Axial stress in the bar if the temperature is 126°F.

(c) While copper bar AB is stressed at the temperature of 126°F, end B is then
rigidly bonding at the wall. What is the required temperature change to unstressed bar AB
while end A and end B are bonding between walls.
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Figure 4.
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5. A solid steel bar of circular section as shown in Figure 5 has diameter d = 1.5 in,, length L =
54 in., and shear modulus of elasticity G= 11.5 (10°) psi. The bar is subjected to torques T

acting at the ends.
(a) If the bar is subjected to T = 250 b ft , what is the maximum shear stress in the

bar? And what is the twisting angle between the ends?
(b) If the allowable shear stress is 6000 psi and the allowable angle of twisting is 2.5° ,

what is the maximum permissible torque?

TN

Figure 5.
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6. A solid steel shaft ABC of constant diameter 50 mm as shown in Figure 6. is driven at A by a
motor that transmits 50 kW to the shaft at 10 Hz. The gears at B and C drive machinery
requiring power equal to 35 kW and 15 kw respectively. Compute the maximum shear stress in
the shaft.

( A shaft AN
Motor <
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Figure 6.



