2. A steel bar is used to be as a torsion spring. The diameter and length of the bar are d~N(0.75,0.01%) in
and [ = 24 in, respectively. The shear modulus is ¢ = 11.5(10°) kpsi and the allowable torsional stress
is T,~N (30, 3%) kpsi. If the maximum probability of failure is desinged to be p; = 107>, determine the

maximum angle of twist of the bar. Note that d and t,, are independent.

Solution
The angle of twist is given by
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The maximum shear stress is

Tr 16T 16 nd*GO _ deaG

Tmax =TT L3 T nas 320 21

Thus the limit-state function is the maximum stress subtracted from allowable shear stress. Failure occurs
whenY < 0
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where X=(t,, d).

Using FOSM, we have
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The probability of failure is then given by
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Solving for 6 yields
6 = 0.0955 rad

Ans.



