6-9. A random force P ~ N(400,30%)Ib is acting on the center of a shaft that has a radius of 0.5
in. Determine the probability of failure at point B due to excessive shear stress. The allowable

shear stress follows S, ~ N(0.6,0.05%) ksi . Assume that P and S, are independent.
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Solution:

Section Properties

A=7(0.5)° =0.7854in’
1 4 4
| =, 7(05')=0.0491in

Normal Stress at Point B

Shear Stress at Point B
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where

V=P/2, t=2r=1
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Thus
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VQ, (P/2)Q, P (4(0.5)) 7(0.5)°
Tt 1t 2(0.0491)(1)

J:(O.8488) P

Since P ~ N(400,30%) Ib, we have

ps, =(0.8488) 4 = 0.34 ki
o, =(0.8488) 0, =0.03ksi

Set Y, =S,—S,, then Y, ~ N(x,,02), where

ty, = ps — s =0.26ksi

Oy, = fofa + 0521 =0.06 ksi

Thus, the probability of failure due to excessive normal stress is
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