BT KA US4 R A8 A A R

5] 0 TS FHE Mk 2

E T

1. Answer the following questions: i
(a) (5%) Indicate the upper yield point oy, and lower yield point Gy, on the typical stress-strain curve for a low- %
carbon steel. | . - -' o %

(b) (5%) What is the ultimate strength 67 +ﬁ

(c) (5%) Explain the ductile material and brittle materials by using the ultimate strain and yielding strain?

(d) (5%) What is the maximum shear stress criterion (Tresca)?

(e) (5%) What is the relation among the shear force V(x), load intensity w(x), and the bending moment M(x) of a
beam? - |

2. (20%) A machine part (Figure 1) 1n bending has a moment of 25,000 lb.1in. applied to 1t. The.member is a flat
bar of mild steel with yield stress of 36 ksi.  The member has two different depths of 6 in. and 4 1n. and has a.
thickness of 1 in.  The radius of the fillet in the transition region is 1 in. Determine the maximum bending stress.

Include stress concentration effects.

25,000 Ib-n.

....... woy ra=11n.
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3. (30%) The axle of an automobile is subjected to the forces and torque shown in Figure 2.  The diameter of the

axle 1s 32 mm. Determine the shear stress at (a) point A on top of the axle, and (b) point B on the side of the axle.

Figure 2

4. (25%) The axle of an automobile is subjected to the normal forces and a torque producing the state of stress

shown in figure 3. Determine the principal stresses and principal angles. Show a sketch of the element oriented
- with the principal stresses acting on it. '

Figure 3
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