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1. Refer to the stress-strain diagram,
please compare the five materials in

(a) strength (2%) g
(b) ductility (2%) &
(c) toughness (2%)

[ex. A>B=C=D>E]

Strain

2. Please explain the shape memory effect by the martensite transformation. (5%)

3. What are the interactions between the dislocation and solute in the solid solution?

(10%)

4. What factors affect the recrystallization rate? (10%)

(grain boundary precipitate)
X p

5. You have a metal with large grain size and
precipitate in the grain boundary, the
microstructure is showed in the right. You are
requested to improve its strength. Please show two

. kinds of methods. (10%)




. (a) During the solidification, the growth rate of plane (100) is faster than (111),
why? (5%) '
(b) however, the solidification is progressed along the direction of plane (111),
please explain it. (5%) '

. Please describe what are the formation mechanisms of
(a) dendrite grain (5%)
(b) coring structure (5%)

. What are and how to get these diffusivity
(a) D*: self-diffusivity (3%)

(b) D: inter-diffusion coefficient (3%)
(c) D, Dy: intrinsic diffusivity (4%)

. Base on the relation between dislocation and atmosphere, please explain why
the sharp yield point occurred in the stress-strain curve? (10%)

10. How to prove that the dislocation exist in the crystal structure? (10%)

11. Please draw and indicate the microstructure in the end of each cooling path

(A, B, C) in the TTT curve. (9%)
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