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銫 3 30 ) 

1. (Fraction covalent)  

A SiO2  B Si3N4  C SiC  

2. (CsCl) 0.92

 

A 4   B 6   C 8 

3.  

A 4   B 6   C 8 

4.  

A SC   B BCC  C FCC 

5. 90°  

A (tetragonal) 

B (orthorhombic) 

C (rhombohedral) 

6. (cubic) X (220) (222)

 

A (211)  B (310)  C (321) 

7.  

A   B   C  

8.  

A (volume diffusion) 

B (grain boundary diffusion) 

C (surface diffusion) 

9.  

A  

B  

C  

10.  

A   B   C  
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( 2 20 ) 

1. [110] (110)  

2. (shear force) (Burgers vector)

 

3.  

4.  

5. (mobility)  

6. (solid-solution strengthening)  

7. (0001) (0002) HCP  

8. <111> <100>  

9.  

10. (annealing)  

 

 

( 50 ) 

1. (a) Describe the characteristic microstructural features of ductile fracture. (5%) 

  (b) Describe the three typical stages of fatigue failures. (5%) 

 

2. (a) Explain the strain-hardening mechanism in metallic materials, and  

(b) why the strain hardening is normally not a consideration in ceramic materials(10%) 
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3. The Pb-Sn phase diagram is shown in Fig. 1. Consider a Pb–15%Sn alloy. Determine 

(a) the composition of the first solid to form during solidification (2%) 

(b) the amounts and compositions of each phase at 275°C (3%) 

(c) the amounts and compositions of each phase at 200°C (3%) 

(d) the amounts and compositions of each microconstituent at 50°C (3%). 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 the lead-tin equilibrium phase diagram. 

 

4. According to the Pb-Sn phase diagram, illustrate the possible microstructure of a 

Pb-15%Sn alloy during solidification 

(a) at 275°C (3%) 

(b) at 200°C (3%) 

(c) at 50°C (3%) 
 

5. (a) What are the “TTT diagram”, and “CCT diagram” (6%)  

(b) Describe the difference between these two diagrams. (4%) 
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19 61.9 97.5 183° 


