Phase Transformation: Quiz #2

Nov. 8, 2008
1. (10%) Find a general solution for c(x,t) in non-steady state diffusion using the separation of variables.
2. (10%) Derive Fick’s second law for substitutional alloys.
3. (20%) Using Gibbs-Duhem equation, show that

                              Di= MRT 
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4. (10%) Derive a relationship between 
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 and use the result to derive JB for a A-B binary system with a strain energy gradient. 
5. (10%) Estimate the surface energy of {111}, {200}, and {220} surface planes in an fcc crystal. Express your answers in J/surface atom and J/㎡. 
6. (10%) Explain the Widmanstatten morphology shown in a transmission electron micrograph (see the figure below) of Al-4 at%Ag system as to (a) the needle-like shape and (b) angles between needles.
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7. (10%) The free energy difference between two grains is G. Estimate the velocity of grain boundary as a function of free energy term.

8. (10%) Estimate the average grain size D which is in equilibrium in force with dragging solutes for a grain structure. The radius and volume fraction of the solutes are r and f, respectively.
9. (10%) Describe briefly the effect of surface and strain energies on the shape of second phase in a matrix.
Answer the following question.
I missed (             ) classes during 10/5 –11/7/08.  
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