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1. (20%) Define (a) Strain hardening (10%)
(b) Dislocation (10%)

2.(20%) (a) Sketch (110) plane within a cubic unit cell. (10%)

(b) Derive the atomic packing factor for a face-centered cubic (FCC)
structure. (10%)

3. (20%) For a copper-silver alloy of composition 30 wt% Ag—70 wt% Cu and at
775 °C (1048 K):
(a) Determine the mass fractions of a and 3 phases. (10%)
(b) Determine the mass fractions of primary o and eutectic
microconstituents. (10%)
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4. (20%) (a) To form a stable structure for ceramic materials, does the coordination
number increase with the ratio of cationic radius to anionic radius? Draw
the unit cell of the NaCl crystal structure as an example. (10%)
(b) The diffusion coefficient (D) and activation energy (Qq) at 300°C for
Cu in Si are 7.8 x 10™"" m%/s and 41.5 kJ/mol, respectively. What is the
diffusion coefficient at 350°C? (Gas constant, R: 8.314 J/mol-K) (10%)
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5. (20%) (a) Briefly plot typical stress-strain curves for natural rubber (NR,
elastomer) and polyethylene (PE, plastic) under a tensile test and
describe their difference through this plot. (10%)
(b) Which of the above polymers (natural rubber and polyethylene) has a
higher crystallinity? How do you measure the crystallinity? (10%)



