3-2. The shaft rotates with @=600rpm and transmits the power of P~ N(25,3°)kW . The
allowable shear stress of the shaft is z, ~ N(15,2%) MPa . Determinate the probability of failure of
the shaft. Given that the torsional stress-concentration factor is K =1.3. Assuming that P and 7,

are independent.
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Solution:
@ =600(27) /60 = 207 (rad/ s)
The torque on the shaft is

t_P_P
o 20

The shear stress developed in the shaft is

P
= (0.04)
T=KE=1.3><2787[—=0.21><103P
7 (0.04)"
~(0.04)
SetY =z, -7, then Y ~N(x,,07), where

ty =, —p, = pt, —0.21x10% g4, =15x10° —0.21x10° x 25x10° = 9.75 MPa

o, = \/afa +o’ = Jafa +(0.21x10°)26% = /(2)? +(0.63)* = 2.1MPa
Thus, the probability of failure of the shaft is

p, =Pr(Y <0)=Pr LY__“Y < ﬂj = @{ﬂj =®(-4.64)=1.74x10"° Ans,
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