
35. A shaft has a circular cross section with a diameter of 𝑑~𝑁(50, 0.52)  mm. The allowable shear 

stress of  the shaft is 𝜏𝑎~𝑁(100, 102)  MPa . If 𝑑  and 𝜏𝑎  are independent, estimate the mean and 

standard deviation of the power that can be transmitted at 3000  rpm using the First Order Second 

Moment Method. 

 

Solution 

The maximum shear stress is given by 

𝜏𝑚𝑎𝑥 =
16𝑇

𝜋𝑑3
 

The maximum shear stress should be below the allowable shear stress, 

𝜏𝑚𝑎𝑥 ≤ 𝜏𝑎 

Thus the allowable torque is  

𝑇𝑎 =
𝜏𝑎𝜋𝑑3

16
 

And the transmitted power is  

𝐻 =
𝑇𝑎𝑛

9.55
=

𝜏𝑎𝜋𝑑3

16

𝑛

9.55
=

𝜋𝑛

16(9.55)
𝜏𝑎𝑑3 = 61.6805𝜏𝑎𝑑3 

 

Let  

𝑔(X) = 𝐻 = 61.6805𝜏𝑎𝑑3 

where 𝐗=(𝜏𝑎, 𝑑). 

𝑑 



Using FOSM, we have 

𝜇𝐻 = 𝑔(𝛍𝐗) = 61.6805𝜇𝜏𝑎
𝜇𝑑

3 = 61.6805(100)(106)((50)(10−3))
3

= 771.0  kW 

𝜎𝐻 = √(
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2
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)

2
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2
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= √
(61.6805((50)(10−3))

3
)

2

((10)(106))
2

+
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2

)
2

((0.5)(10−3))
2
 

= 80.5  kW                                                                                                

Ans. 

 

 


