












ME 35400: Machine Design I Final Exam: Spring 2021

Problem 2 (30 points):

The torsion spring shown in the schematic below is made of music wire.

Calculate:

(i) The angle � and number of body turns (Nb).

(ii) The wire’s yield strength (Sy) and ultimate tensile strength (Sut).

(iii) The spring index (C).

(iv) The spring rate (k0). Express your answer in units of torque/turn.

(v) For a maximum load of 5.518 in-lbf, what is the factor of safety guarding against yielding?

(vi) For a factor of safety for infinite life of 1.5 using the Goodman failure criterion, what is the

spring’s endurance limit (Se) for a load that varies between 2 and 4 in-lbf?
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