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(1) Compare interstitial diffusion and substitutional diffusion. 10 points

(2) When people say a crack is (a) stable, or (b) unstable, what does it means? 3 points each, 6 points

(3) Explain the following terms: (a) Fatigue limit, (b) Extrinsic semiconductor, (c) Cup-and-cone fracture
surface, (d) Partially stabilized Zirconia, (¢) Eutectoid reaction, (f) Hardenability of a steel, and (g)
Lever rule. 5 points each, 35 points

(4) Discuss the figure shown below. 8 points
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(6) Explain what is dielectric constant? 6 points
(7) Discuss the effect of temperature and stress on creep of metals. 6 points

(8) When you have a pure copper rod, at first the copper rod will be deformed easily by bending. When
you try to straighten out the bent rod, you will find that the force required is much more than the
force to bend it. Explain this. 6 points
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(9) Work out the common direction between (a) (111) and (001), (b) (231) and (101) in a tetragonal unit
cell. 3 points each, 6 points

(10) During dynamic recrystallization, bulge of grain boundaries may occur which cause the generation
of new fine grains, as shown in the figure. Grain boundary bulge increases grain boundary surface
area, so that increases total grain boundary energy. Since grain boundary bulge increases grain
boundary energy, why this process can occur? (Note: dynamic recrystallization is a process of]
recrystallization which occurs during plastic deformation at an elevated temperature.) 10 points

(Figure quoted from: Urai, Janos & Means, W. & Lister, Gordon. (1986). Dynamic recrystallization
of minerals)
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