
14. A torque 𝑇~𝑁(5000, 5002)  N∙m is applied to a hollow steel shaft. The allowabe torsional stress is 

𝜏𝑎~𝑁(150, 152)  MPa. If the inside diameter is designed to be 70% of the outiside diameter and the 

probability of failure is designed to be 𝑝𝑓 = 1 × 10−5 , determine the size of  shaft and choose a 

preferred one using FOSM. Note that 𝑇 and 𝜏𝑎 are independent. 

Answer: 𝑑𝑝𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 = 80  mm 


