
13. A solid shaft with a diameter of 𝑑~𝑁(50, 0.12)  mm is designed to tranismit a torque. The design 

team considers to replace the solid shaft with a hollow shaft having an outside diameter of 

𝑑𝑜~𝑁(50, 0.12)  mm and an inside diameter of 𝑑𝑖~𝑁(36, 0.12)  mm. If the two shafts have the same 

length and density, determine the mean and standard deviation of the percentage reduction in the shaft 

weight using FOSM. Note that 𝑑, 𝑑𝑜 and 𝑑𝑖are independent. 

 

Solution 

The weight of the solid shaft is 
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where 𝐿 is the length of the shaft, and 𝜌 is the density. 

The weight of the hollow shaft is 
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So the percentage reduction in shaft weight is 
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where 𝐗=(𝑑, 𝑑𝑜 , 𝑑𝑖). 

Using FOSM, we have 
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= 0.53%                                                                                                                  

Ans. 

 


