39. A shaft with a circular cross section is subjected to a torque T~N (1000, 100%) N. The allowable
shear stress is 7,~N(20,2%) MPa. If the maximum probability of failure is designed to be p; = 1075,

determine the minimum diameter using the First Order Second Moment Method.

Solution
For a round shaft in torsion, the maximum shear stress is given by
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Thus the limit-state function is the maximum stress subtracted from allowable shear stress. Failure
occurswhenY < 0
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where X=(T, 7,).
Using FOSM, we have
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The probability of failure is
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Solving for d yields
d = 78.9 mm

So d = 80 mm can be used.



