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1. (2) Many reactions and processes which are important for the tréatment of materials depend on
transferring mass either within solids. They are often heated to improved their physical properties
or chemical properties on the surface or in the bulk. During the heat treatment, the process always
involves atomic diffusion. Several diffusion models for atomic motion have been proposed.
Among these, two possible diffusion mechanisms are believed to dominate for metallic diffusion.
Please define the meanings of vacancy diffusion and interstitial diffusion in details. [10 4]
(b) The values of diffusion coefficients for the interdiffusion of carbon in both a-iron and y-iron
at 900°C. Which case possesses a larger value? Explain why this is the case in details. [5 4]

Diffusing Host Activation Energy Ou Calenlaied Yatues
Species Aotal Dl kJ/inol elfatom ) Dnile)
 Fe a-Fe 25X 1074 251 2.60 500 30% 1071

{BCC) ; 900 1.8 X 107%

Fo »Fe 50 % 10°° 284 294 900 1.1 % 10777
(FCC) 1100 7.8 % 107

[ a~Fe 62 %1077 80 0.83 500 24 x 078
900 1Tx 3071

C »Fo 23 % 1073 148 1.53 990 5.9 % 07
1106 53 %1071

Cu Cu 78x10°° 211 219 500 42 x 10717
Zn Cu 2.4 X 1078 129 1.96 500 40 % 1073%
Al Al 23 x 10 144 149 S06 42 x 10°1*
Cu Al 65 x 103 136 141 SO0 4.1 x10°%
Mg Al 12 x107* 131 13s 500 19 %1072
Cu Ni 2.7 % 1078 256 2.65 500 13X 102

2. Show that the values of atomic pabking factor for the face-centered cubic (FCC) and body-
centered cubic are 0.74 and 0.68, respectively. [10 4+]

3. (a) HINALB M K2 RAY 5 & ¥ 1 %Y (Plastic deformation)#% - %444 P3R5 £ s 81k
(b) &4 “E” (Hardness) » N —HRERRIERLRE - [&£55 0 £104]
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6. CutgBFA 29> REFEM 1.7x10% ohm-m; Zn 84 & F 4 30 ¥ &mEFE A 5.92x10% ohm-
m ° 35 34 E F 48 A (electron configuration) 89 ¥7, 25 R .88 &4 Zn 9 T A& A% Cu - [10 4]
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9. KT HE  Pb-30 wt %Sn &4 - ARABZIEAS - F4 1 150 °C Bty © (a) microstructure >
4% (b) & phase 89 4% ~ (¢) BB 4 E L > UA() 482 Sn RHE®%) ; () 4R
R &% 0 P A 89 microstructure o [/ &3 40 £ 15 4]
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