(1) What is the difference between the “strength” and “stiffness” of a structure? What will happen if the
strength of a structure is not enough? What will happen if the stiffness of a structure is not enough? (5%)
What material property represents the strength of the material? What material property represents the
stiffness of the material? (5%)
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(4) When a spring is in compression or tension, the wire itself is twisted. Strain energy stored in the wire

when the spring wire is twisted can be expressed as
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the parameters of a spring (G, D,,, Dy, N,) influence k. (10%)

From F =ké&, strain energy is equal to U =%k5 ' = . Derive spring constant & and discuss how




2006/04 Doctoral Qualify Exam: Manufacturing Processes

1. Describe the working principles of the following manufacturing process and their

advantages and disadvantages. 30%
(i) Casting . (i) Bulking deformation (iii) Powder metallurgy
(iv) Material removal ~ (v) grinding ~ (vi) Spinning

2. Describe the working principles of the following non-traditional manufacturing
process and their advantages and disadvantages. 20%

(i) Electrochemical Machining. " (i) Plasma Arc Cutting ..
(iii) Ultrasonic Machining (iv) Electrohydraulic forming
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