
32. A torsion bar consists of a circular cross secion with a diameter 𝑑~𝑁(1, 0.012)  in. The bar has a 

lenghth of 𝑙~𝑁(10, 0.12)  in and is subjected to a toque 𝑇~𝑁(50, 52)  lbf∙in applied at the central 

portion of the span. The shear modulus of the bar is 𝐺 = 12  Mpsi. If 𝑑, 𝑙 and 𝑇 are independent, what is 

the mean and standard deviation of the spring rate using the First Order Second Moment Method? 

 

Solution 

For a torsion bar, the spring rate is  
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For this problem with two springs in parallel, the total spring rate is given by 

𝑘𝑡 =
𝐺𝐽

𝑙
2

+
𝐺𝐽

𝑙 −
𝑙
2

=
4𝐺𝐽

𝑙
=

4𝐺

𝑙

𝜋

32
𝑑4 =

𝐺𝜋𝑑4

8𝑙
 

Let 
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where 𝐗=(𝑑, 𝑙). 

Using FOSM, we have 
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= 1.9430(104)  lbf∙in/rad                                                         

                                   Ans. 

 

 


