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. () Design an experiment for measurement ductile-to-brittle transition. Explain how
you can measure if a material has ductile-to-brittle transition. (b) Explain why some

steels experience this transition. (15 pts)

. Compare the temperature dependence of the conductivity for metals and intrinsic
semiconductors. Explain the difference in behavior in details. (15 pts)

- (@) Define glass transition temperature for polymers and ceramics materials. (b)
List three properties that can changes significantly when the materials are heated

above glass transition temperature. (10 points)

- List three factors that influence the melting temperature of polymers and explain
how they affect the temperature. (10 points)

. Please write down the Hall-Petch equation and define each term carefully. Please
explain under what conditions that Hall-Petch equation become inapplicable. (5+5

points)

- Mo adopts a BCC structure at room temperature. Please calculate the planar
densities for (100) and (110), respectively (using R=atomic radius). Between these
two planes, which plane has a larger surface energy and why? What is the unit of
surface energy? Do you expect surface energy to increase with temperature or
decrease with temperature and why? (10+3+2+5 points)

What are the reasons that nanoparticles tend to demonstrate different chemical and
physical properties as compared to their bulk materials. (5+5 points)

. Please calculate the resolved shear stress on the (111) [Oi 1] slip system in a FCC

unit cell if a stress of 13.7 MPa is applied in the [001] direction. (10 points)




