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| U has bean estimated that the enthalpy for the Tormation of seif-imersdtial aoms in
copper 15 gbout 325,000 Jmole,  The gas constant & = §.2 0 Lmale ]
(a) Please derive the equation of cquilibrium concentration of sell-imerstitial atoms, {4%)
() SR —HEE FOD K 1k fquencityZE 200K SRS HE: concantration of self-inlcestitial
in Cu FEfl 7 (3%
{c} What i3 the mean distancs betwesn self-intesstitral it Co at 1000 &, (3%)

2. FEETING AR -
{ARHPILEITTT R (entoetia) ~ ST (eutectoid) - 0l peritectic) - EHfiperitactoid)
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(o) What 13 Fick"s Tirgt and second laws of diffusion? Gxplain thelr variables and
assumipiions, (4%}

{b} Please descritse e difference belween nter-diffusivity and self-difusiviny. (4%)

{c} What is Kickendall effece? SHEESRESRMREAL - (4%5)

4,

fa) Pleasc describe the mechanisos of dendrite formation in a pee metsd and in alloy
eespecitvgly, (4%4) '

by What 15 Scheil Tauation? Why it is also culled non-equilibrium level myle. £4%5)

5.
(a) SFriaHAAIR Mactensitie trans formation? IEFEHFERHET (5%
{0) {EERTEREEITE s (Shape Momory Alloy) 7 2ES428 T04:7 (590
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&, {a) Prove that there is no 5-
iold (360°%'S) rotation axis
in crystal symmetry.

(5%)

{b) The crystals shown in the
right are Ti(CN) foroed by
chemical vapor deposition.
Singe there exists no 5-fold
rofations symmetry, why
are the crystals pentagonal

(RRIAR?  (5%)

7. (&) Plot the curve of Tattice potential energy vs. interatomic
spacing for a given isotropic crystal.  Explain how this
curve s obtained.  (4%)

(b} Use the result of {a) 1 deduce theorctical fracture sticss
of the crystal, oy, in another plot which shows the cirve
of cohesive force per unit area vs. interatomic spascing,
(4%3)

() I fracture of the crystal occuers by intercrystalline
separation without plastic deformation, prove that iy =
(yEfa)'", where y, E and a, are the surface crergy,
Young's medulus and equilibrium interatomic spaving,
respectively,  (8%%)

{d} The fracture stress of a brittle crystal, o, is practically
smaller than ifs &y, Please estimate the ratio of o/, and
explain how your estimation fs made. (4%

8. Large-anple grain bovidaries are usually low in mobility,
but theie are exceptions.  Please describe a specific twist
boundary wihich has rather large rwist angle and higi gtain
boundary mobility,  (10%)

9. Two serew dislocations are gliding on two perpendicular
slip planes.  Please describe the configuration and mobility
of the twe dislocations afier their intersection. { 10%g)




