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΋ǵᒧ᏷ᚒ銫ࣣൂࣁᒧǶ؂ᚒ 3ϩǴӅ 30ϩ) 

1. ΠӈޑޖϯӝނύǴՖڀޣԖനଯޑӅሽϩ౗(Fraction covalent)ǻ 

ȐAȑSiO2  ȐBȑSi3N4  ȐCȑSiC  

2. ෛϯ⥴(CsCl)่ ᄬύǴ⥴ᚆηᆶෛᚆηޑъ৩Кࣁ 0.92Ǵ⥴ᚆηޑଛՏኧࣁӭ

Ͽǻ 

ȐAȑ4   ȐBȑ6   ȐCȑ8 

 ӭϿǻࣁଛՏኧޑ΢ᚒǴෛᚆη܍ .3

ȐAȑ4   ȐBȑ6   ȐCȑ8 

 ՖǻࣁՏ඲झൂޑ΢ᚒǴԜ่ᄬ܍ .4

ȐAȑSC   ȐBȑBCC  ȐCȑFCC 

5. ΋ൂՏ඲झޑΟືό฻ߏǴ܌Ԗື໔֨ࣁࣣف 90°ǴѬࢂឦܭՖᅿ่ᄬǻ 

ȐAȑ҅Б(tetragonal) 

ȐBȑ௹Б(orthorhombic) 

ȐCȑ๯Б(rhombohedral) 

6. ҥБ(cubic)่ ᄬ඲ᡏޑ X Ӏણ҃ᙅ৔კύǴ(220)ᆶ(222)ѳय़ౢ܌ғޑᙅ৔ঢ়ϐ

໔Ǵёૈр౜ব΋ঁѳय़ޑᙅ৔ঢ়ǻ 

ȐAȑ(211)  ȐBȑ(310)  ȐCȑ(321) 

7. Πӈব΋ڰᡏૈޑ஥่ᄬύǴᏤ஥ᆶሽ஥໔όӸӧૈሜǻ 

ȐAȑෛϯ໊  ȐBȑઈϯㄿ  ȐCȑል 

8. ΠӈՖᅿ׎ԄǴচηᘉණೲ౗നեǻ 

ȐAȑᡏᘉණ(volume diffusion) 

ȐBȑ඲ࣚௗय़ᘉණ(grain boundary diffusion) 

ȐCȑ߄य़ᘉණ(surface diffusion) 

9. ΠӈՖࣁޣ੿ǻ 

ȐAȑҁ፦ъᏤᡏޑၩηᐚࡋᒿྕࡋϲଯԶ෧Ͽ 

ȐBȑߎឦޑၩηᐚࡋᒿྕࡋϲଯԶቚу 

ȐCȑߎឦޑၩηᐚࡋᇻଯܭҁ፦ъᏤᡏ 

10. ΠӈՖᅿᗖ่ڀԖനե״ޑᑛૈǻ 

ȐAȑӅሽᗖ  ȐBȑߎឦᗖ  ȐCȑΥளґᗖ 
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Βǵߚࢂᚒ(؂ᚒ 2ϩǴӅ 20ϩ) 

1. ӧҥБ඲سύǴ[110]Бӛ(110)ࣁѳय़ݤޑጕӛໆǶ 

2. ୊ᔈΚ(shear force)բҔБӛᆶѲ਱ථӛໆ(Burgers vector)ࠟ ਔǴৡ௨ന৒ܰޔ

౽୏Ƕ 

3. ৡ௨ၮ୏Ꮴठߎឦޑቸ׎܄ᡂǶ 

4. ӧෛϯ໊඲ᡏύǴ໊ᚆηᘉණ܌ሡࢲޑϯૈၨෛᚆηଯǶ 

5. ৡ௨ᆶ඲ࣚௗय़཮फ़եၩηᎂ౽౗(mobility)Ƕ 

 Ƕ܄ᆶᏤႝࡋமޑឦߎྋமϯ(solid-solution strengthening)ёӕਔගଯڰ .6

7. (0001)ᆶ(0002)ѳय़ࣣࣁ HCPޑനஏ୴ᑈѳय़Ƕ 

 ኳኧǶ܄ቸޑԖ࣬ӕڀǴӧ<111>Бӛᆶ<100>Бӛ׷඲༧ൂޑ᎑ .8

9. ӧྕ࠻ΠǴߎឦ܈ӝޑߎ඲ಈຫλǴமࡋຫଯǶ 

10. ଏОೀ౛(annealing)ёफ़եߎឦৡ௨ஏࡋǴቚуۯ৖܄Ƕ 

 

 

Οǵᙁเᚒ(Ӆ 50ϩ) 

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 materialsǻ(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”ǻ(6%)  

(b) Describe the difference between these two diagrams. (4%) 
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