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1.In what way can you increase the strength of a pure matenal7{5%)

2, When a design engineer realized a machine component was failure frequently by
fracture, he/she decided to replace it with another component of a material with a
higher strength, with the thickness increased, Was this is a good idea? Explain. (5%)

3. A steel rod is to be turned on a lathe from 2.9 in. diameter fo 2.5 in. diameter for a
Jength of 8 in.. Machinabiiity study shows that for this carbide-work combination, the
following relationships are valid.
1'I'F=EI -ﬂ-!f-'ll-'-‘d i L
F =250,000 74"
{F¢= cutting force in Ibf, V= cutting speed in fifmin, t= tool life in minutes, f= feed in
inch per revolution, and d= depth of cut in inches. |
(a) Find the constants n and C in the Taylor tool life equation for a feed of 0.015 inch
per revolution. (5%)
(b) In order to use the carbide tool for 30 minutes, and to maintain the above
~machining conditicns, what capacity of lathe in terms of horsepower would you
recommend? (5%) ’

4. Calculate the energy required to punch a 2 mm diameter hole in a 1/2 mm thick

plate of hot rolled structural steel { Y = 600 MPa ). (5%)

5. For wire drawing and extrusion processes, which one will be restricted by the area
reduction? Why? (5%)

6. Describe several typical methods of manufacturing small (e.g. 1/2 in. diameter x 3
in. long } threaded stee] belts from bar stock, Bearing in mind economic
comsiderations underlying choice of material, the effect of the prcrcesé on the material,
and the final strength of bolt required, discuss the considerations influencing the
choice of the final process. (10%)

7. Define the mechanical properties of Ductility, Hardness, Toughness, Ultimate
tensile strength, Young’s modulus of ductile materials. Based on the foilowing figure,
please indicate the temperature effects on these properties {10%).
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