
22. A force 𝑃~𝑁(700, 702)  lbf  is applied to a crank shown in the figure. The shaft 𝐴𝐵 fixed at 𝐴 has a 

diameter of 𝑑 = 1  in and a length of 𝑙𝐴𝐵 = 6  in. The arm 𝐵𝐶 has a length of 𝑙𝐵𝐶 = 5  in. If the yield 

strength of the shaft 𝐴𝐵  is 𝑆𝑦~𝑁(100, 102)  kpsi , and 𝑃  and 𝑆𝑦  are independent, determine the 

probability of failure using the First Order Second Moment Method. Use the distortion-energy theroy.  

Answer: 𝑝𝑓 = 1.47(10−5) 
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