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Explain the following items {25%)
(1} Strain hardenung

(23 Saint-Venant's principle
(1) Fatigue

{47 Creep

(3} Mewtral surface of a beam

. The vertical shaft AD is attached to a fixed base at D and is subjected to the torgues shown. A 40-
mm-diameter hole has been dnlled into portion CDY of the shalt. Knowing that the entire shaft is
made of steel for which G = 100 Gpa, determine the angle of twist at end A (25%)

3. A cylindricat pressure tank is supported by two cradles as shown, one of the cradles 15 designed so
that 1t does not exert any longitudinal force on the tank. The tank has a 1.8 m outside diameter and
is fabnicated from a 20 mm steel plate by butt welding along a helix which forms an angle of 3(°
with a transverse plane. The end caps are sphencal and has a uniform wall thickniess of 15 mm.
Fpr the internal page pressure of 800 kPa, determine {(a) the normal stress and the maximoum
shearing stress in the spherical ¢aps, (b} the stresses in directions perpendicular and parallel] to the
helical weld, (¢) under what condition, the shear stresses at the inner surface and at the outer
surface of the tank can be regarded as the same 7 (25%)
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A simple beamn AB with span length L — 1.5 m supporls & concentrated load P = 5 kKN acting at
distance ¢ = 0.6 m from the rght-hand support as shown, The beam (5 made of steel and has a
rectangular cross section of width b= 5 em and hetght b = 20 em. The cross section s is located
at x = (.2 m from end A of the beam and (G is the point lovated 5 cm below the upper surface an

cross section min, determine (a) nommal stress on cross section ma as a funcuon of v, (b) shear

stresses on cross section mit as a function of v, {¢) pnneipal sitesses at G, (d) maximum shear

stresses al (G, (e) the largest tensile stress o the beam. (Consider only in-plane stresses) {235%)




