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1. (a) Briefly cite the main differences between ionic, covalent, and metallic bonding. (b) Sate
the Pauli exclusion principles. (10%)

2. Explain why the properties of polycrystalline materials are most often isotropic.  (10%)

3. Cite the relative Burgers vector-dislocation line orientations for edge, screw, and mixed

dislocations. (10%)
4. Briefly explain the concept of steady state as it applies to diffusion. (10%)
5. Cite five factors that lead to scatter in measured material properties. (10%)

6. Explain the differences in grain structure for a metal that has been cold worked and one
that has been cold worked and then recrystallized. (10%)

7. Cite three processing techniques that are employed to enhance the creep resistance of

metal alloys. (10%)
8. What is the difference between a phase and a microconstituent? (10%)
9. Cite two major differences between martensitic and pearlitic transformations. (10%)

10.How would you expect a decrease in the austenite grain size to affect the hardenability of a
steel alloy? Why? (10%)




