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4 Two physical properties that have a major influence on the cracking of workpieces
or dies during thermal cycling are thermal conductivity and thermal expansion.
Explain why. (5%)

5 Surface roughness design requirements for typical engineering applications can
vary by as much as 100 times for different parts. What are the reasons and
considerations for this broad range? (5%) .

£ (a) Most metals experience shrinkage when they solicﬁfy from liquid state. This 1s
not the case for gray cast iron. Explain why. (5%)
(b) How does the shape of graphite in cast iron affect its properties? (5%}
(c) Why are steels more difficult to cast than cast irons? (5%)
'7 . What are the purposes of surface treatments? List three mechanical treatments and
two non-mechanical treatments. (5%)
% . List at least five independent input and five dependent output parameters or
variables of a cutting process. Iilustrate the cutting process with a drawing. (10%)
C’ Describe three different types of nontraditional machining processes. Explain
| when nontraditional machining processes are preferred over traditional processes
such as cutting and grinding. What material properties are particularly important

in each of these three nontraditional material-removal processes? (10%)




