37. A torque T~N(1000,100%) N-m is applied to a bar with a round cross section. The diameter of the
bar is d~N(80,0.12) mm. If the allowable shear stress is t,~N(19,22) MPa, determine the
probability of failrue using the First Order Second Moment Method. Note that T, d and 7, are

independent.
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Solution

The maximum shear stress is given by

d
Tr T3 16T
Tmax=_=7'[4=n_d3
] 35d

Thus the limit-state function is the maximum stress subtracted from allowable shear stress. Failure
occurs whenY < 0,

16T
ng(x) =Ta — Tmax =Ta_ﬁ
where X=(T,d, 7).
Using FOSM, we have
16u 16(1000)
py = g(my) = e, — — = 19(10%) - —————— = 9.05(10°) Pa
Tha m(80(10-3))

dg 2 dg 2 dg
o _\/<ﬁ MXUT> +<% and> " a_Ta

2
o)
Hx



2 2
16 1647y 2
= || -——= +(—-(-3 +
j< nuz“T> << ) T ) (0z.)

= <_L3(100)> +<(3)w(0.1(10‘3))> +(2(109))°
7(80(10-3)) m(80(10-3))

= 2.23(10%) Pa
The probability of failure is then given by

L~y (—9.05(10%) \ )
pf =o (O'_Y) =o <W> = 254(10 5) Ans.




