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1. Explain or describe the following specific terms. (24%)

(a) Slip system         
(b) Hume-Rothery rule   
(c) Yield strength           
(d) Frank-Read source 
(e) Creep
(f) Diffusion coefficient
(g) Ductile to brittle transition temperature (DBTT)
(h) Glass temperature
2.  (a) Briefly describe the meaning of the Fick’s 1st law and 2nd law.  (10%)

   (b)Please give one material processing which is done by diffusion and what is the driving force for the process? (3%)

3.  Please draw a TTT diagram for a eutectoid steel, and mark the (i) isothermal annealing and (ii) austempering process (15%)
4.  Briefly describe the three stages of annealing in cold worked materials.(10%)
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5.  Please give and explain four strengthening mechanisms for metals. (12%)
6.  Please prove the schmid’s law to be τ=σcosφcosλ.  
    τ: shear stress, σ: normal stress  (10%)
7.  (a) Explain the phase rule and lever rule.(10%)
   (b)Sketch the phase reactions: (i) eutectic phase transformation.(3%)
                            (ii) peritectic phase transformation. (3%)
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