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. Detine the following terms (10%):
(a) sell-locking of power screw,
{b) the coefficient of speed fuctuation of flywheel,

. [a} Derive the equation T = wFiry + 12, which relates torque T to axial foree 7 for a single-
surface axial disk clulch with unifonm-wear assumption, where p is the coefficient of
frction, 7, and r; are outside and inside radii, respectively, (1045

(b For a given rp and a certain allowable pressure, determine the magnitede of r) that will
resuit in the maximum torque. {5%)

%. Lot the bolt in the following figure be M12 x 1,25, the stress arca of this bolt, 4, = 92.1 mm2.
Bolt and wember are of the same length; the threads stop immediately above the aut, The bl
material has ground threads and a yield sirength of 476 MPa and ultimate strength of 692 MPa.
Tuke the stress concentration Eactor for the threads as 3.85. The steel member has a net aren of

320 mm2, The load Huctuates continuously between 0 and 10690 N, Take the modified
etduranee limit S, = 207 MPa.

{#) Find the factor ot safely, Fe, (or lhe bolt when no preload is present. (15%)

{b} Find the joint conslant ©, where C = &p/{y + k), & s the spring constant of the holt; by,
is the spring constunt of the member. (5%
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® Make comments on the following statements {problems 6-10). (Affirm a toue
statement and explain more facts; correct a false statement and give your reasons.}

b. In comntrast w a mathematical problem, a design problem has no "one right answer®. (65%)

7. The wlerances of machine parts should be specified at the largest values thal the operating or
Munctional coastderations permit. (6%

E. The helical springs typically have an essentially lincar forec-deflection characteristic (constant
spring rate). Belleville springs also have linear foree-deflection characlenstic. {69%)

9. While various glloys of a given buse matenal may vary markedly in terms of their strengihs,
they will have essentially the same modulus of elasticity. If deflection is the prime concern, o
Tovw -strength alloy 18 s good as a high-sirength one of the same base material. (§%%)

10, A keyway in the shaft usually has relatively sharp comers. This causes significant stress
voncentrations and also significantly affects the stiffness of the shaft. (69

11. The following figure shows two transmission designs for a feeding device. Each design has
the same intended funetion, and has a constant speed conveyor and an indexing table, both of
which are driven by the same motorized wonn gear. Which one, Fig. {a) or Fig. (b), 18 the
better design? Give your reasons. (10%)
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