127 Aluminum tube, 5 in. outside dlam, 176 in. thick
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157 # 6 steel wire (diam. = 0.192 in.)

Egeer =30 x 10° psi,  Ea = 10 x 10° psi
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(a) Find the magnitude of the force F' that will produce a total elongation of 0.020 in.,
and find the resulting stresses in the steel and aluminum.

(b) If the tensile yield stresses are 15 ksi in aluminum and 36 ksi in steel, find the ultimate
tensﬂe load F, for the system, and compute the safety factor under which it is working as
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2. A shaft made of a linearly elastic material has a hollow circular cross-section, with inner
radius a and outer radius v/2a, and is to be replaced by a shaft of solid circular cross-section
of radius ¢ and made of the same material. Find the minimum value of ¢ (in terms of a) so
that, for a given applied torque T, neither the maximum shear stress nor the twist exceeds
the corresponding quantities in the original shaft.

Formulas
T = (J/&)Tmax = GJ¢; T =mn(c* —b*)/2
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3. Explain, as concisely and precisely as possible, the following pairs of concepts:
(a) force method and displacement method
(b) plane stress and plane strain
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