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1. (20%)

(a) A metal changes fiom bee to fee at 800°C. At this temperatire the atomic radii
of the mictal atoms in the two stiuclures are 0.12 nm and 0.125 nm, respectively.
What is the percent of volume change as the structure changes?

() A metal has a fee structure and lattice constant of 0.36 nm. When shining with
art x-ray with a wavelength of 0.15 nm, what is the angle 20, Tor the first arder
diffraction lines of the d;;; spacings?

2. (20%)
(a) Tdescribe and dicuss the edge dislocation and screw dislocation?

{b) DaTiOjy has piezoelectricity. Please draw pictures to show the flow of electrons
as applying stress on this material,

3. (20%)
(a) For impurity doped seminconductor, its

conductivity versus temperature is shown . Slope-

as figure, please indicate the appropiate ®

name for three regions (1~3), and write
down the slopes for two regions (4~5)?

(b) To what temperalure must germanium be
cooled in order for its conductivity to be
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reduced by a factor of two below its 20 Wah  17mE —
"C? (band gap is 0.7 eV, kp = 86.1x105 . Tempersture, /T peale
eV/K) '

4. (20%)

Please describe the following solid-phase  reactons:  grain  prowth,
recrystaliization, polymorphic changes, precipitation, eutcctoid reactions and
Martensitic trans{formation?

5. (20%)

For Fe-C system, at 727°C the specific eutetoid reaction is

0.77%Cl= (0.02%C )+ Fe,C(6.7%C) -lwiﬂ-—«—r’qﬂ TR L ¥ '—1
-k - Flem
(a) please calcuiate the amount of ferrite (o) ﬁn:_"“" i 7/_“_
before (728 °C) and after (726 °C ) the v ENHLL AT e,
eutcctoid reaction in 100 gram alloy of é - §l 3§
0.6% carbou and 99.4% iron g Ry . 5
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(b) What is the pearlite structure? how “_n¥ i | E
diffusion speed affect its structure? 3 T o R
810N spee ect its siructure *"'PJ ";_[,*_4;; iE luL.L”. ¥ ;
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