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(a)Taking into account only the effect of normal stresses due to bending,determine
the strain erergy of the prismatic beam AB for the loading shown  { € £ )
(b).Evaluate the strain energy .knowing that the beam is a W250 x 67,P=130kN
L=3.6m,2=0.9m,b=2.7m,and E=200Gpa { & % )
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(2) The solid shaft ABC arid the gears shown are used to transmit 7,5kW from the

motor M to a machine connected to gear D. Knowing that the motor rotates at
240 r/min and that t,, = 45Mpa ,determine the required diameter of shaft ABC.
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(1) A shaft has a cross-sectional area of 4 in?, length of 25 in., and
subjected to a torque of 3000 Ib-in. Determine the maximum
shear stress and the angle of twist developed in the shaft with

circular cross section and G = 12000 ksi.  (7%)
L0 M P

—4—— 40 i Fa

i | 50 MPa

(2) For the state of plane stress shown in Fig., determine (a) the

principal planes, (b) the principal stresses, (c) the maximum .—!~
shear stress and the corresponding normal stress.  (8%) ;

(3) A machine part has a T-shaped cross section and is acted upon
in its plane of symmatry by the single force shown.
Determine (a) the maximum compressive stress at section n-n,
(b) the maximurm shear stress. (10%)
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(EE) Answer the guestions and give proper interpretation; (17 %)

{a).¥hich metal is less ductile between copper and zinc? {3%)

(b).Is {L11} and <}10> a good slip system for fcc metal or for hee one? {3%)
(c}.Is the inverse lever rule useful for the homogencous sysicm or the hoterogencous

one?(3%)

(d).[s the melting point of Ph-Sn alloy higher or lower than that of both the pure
component s7(3%)

(¢). Comparing the diffusivity of silver self-diffusion, is it for single crystal
higher than that for poly-crystalline silver? (3%)

{(f). Can an amorphous metal material be obtained? (2%)

(W) (7%) | ,
i.Give two methods of lowering the recrystaliization temperature of
given metals.(4%)
2. Describe two methods of making a single crystal.(4%)
3. Give three methads of making a fine-grain crystal.(5%)
4. Give two different methods of obtaining a spheroidized cementite,
structure. (4%)

(&) (16e7)
.. Explain the difference between engineering stress and true stress.
Describe the relation between engineering strain and true strain.
{8%)
¢ Differentiate between brittle and ductile fracture. (4%}

1 Describe the mechanism of fatigue fatlure. (4%X)
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