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HAER G HRER M ATHRAMLE? AR R AMT? HRAL L EBRE
&% B - (7%)

(10%) (7> — AP EAREE F > &L/ ~ A28 - ME MMM 28 6
g 0 303U HAFBL o (5%) (b)3 bh i AR S5 4K B K55 4R 0 JIE ) JIE 85 54 o (5%)

(10%)  (a) Would you expect steel or ceramic to have the higher binding energy?
Explain (5%) (b)When a protective coating of ceramic is applied to a steel plate.
What do you expect to happen to the coating when the temperature of the steel is
increased significantly? Explain. (5%)

(10%) Indium has a tetragonal structure with ag=0.32517 nm and ¢,=0.49459
nm. The density is 7.286 g/cm’, and the atomic weight is 114.82 g/mol. Does

indium have the simple tetragonal or body-centered tetragonal structure?

(10%) The yield strength of titanium is found to be 448MPa when the grain size
is 17pum and 565MPa when the grain size is 0.8um. (a) Explain the phenomena,
considering the defects in a material and dislocation motion (5%) (b) Determine

the yield strength of the titanium when the grain size is reduced to 0.2 pm. (5%)
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9. (10%) The diffusion data for atoms (C and Fe) in iron (BCC and FCC structure)

are summarized in the table below.

Diffusion Couple Activation energy, Q (J/mol)
C in FCC Iron 1.38x10°
C in BCC Iron 8.74x10*
Fe in FCC Iron 2.79x10°
Fe in BCC Iron 2.46x10°

(a) Why is the activation energy for Fe diffusion higher than that for C diffusion in
iron? (5%)

(b) Why is the activation energy for diffusion higher in FCC iron when compared to
BCC iron? (5%) |

10. (10%) A Pb-30%Sn alloy is melted at 300°C and then cooled very slowly to 25°C.
Describe the development of phases during solidification. Please show your
answer schematically by indicating the phases present and their microstructures
at 300°C, 200°C, 183°C and 25°C.
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