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1. For an 85 wt% Pb-15 wt% Mg alloy shown in Fig. A, make schematic sketches of the microstructure
-that would be observed for conditions of very slow cooling at the following temperatures: (1) 600°C,
(2) 500°C, (3) 270°C, and (4) 200°C. Label all phases and indicate their approximate compositions.
(10%)
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Fig. A Mg-Pb phase diagram

2. Figure B shows the continuous cooling transformation diagram for a 1.13 wt% C iron—carbon alloy.
There are five conditions of continuous cooling transformation depicted as curves (a), (b), (¢), (d) and
(e). Predict the resulting microstructures for each condition represented by each curve.
(3% x5=15 %)
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3.  Write down Fick’s first and second laws of diffusion and explain their physical meaning. What is the
driving force for steady-state diffusion? (10%)

4. Applying the concept of Fick’s first Jaw to explain the difference between self-diffusion and
interdiffusion. (5%}

5. Compare interstitial and vacancy atomic mechanisms for diffusion and mention which one is normally
more rapid with your reasons. (10%)

6. HLANABMNBANSRFEEIT -
(a) RABIBED, RALATHINERNFEET o (6%)
(b) WAL 71 AR AR A A M TG RE - (6%)

7. R AEE T RS EE, BAUTRMEMMA -
(2)  7H)BEA3ME X BHOR o (6%)
(b) #HBEHTELEHRNBZE - (T%)

8. (a) Describe the process steps to make micro-channels (trenches) on a silicon wafer using typical
semiconductor fabrication techniques. (7%)
(b) Can you make the micro-channels that have vertical side walls? Why or why not? (6%)
(c) Provide another method to make the micro-channels on a silicon wafer. (6%)

9. Briefly describe three different techniques to coat a thin metal film on a surface. (6%)




