
Example Problem: 

A uniform bar (L=60in) is clamped at only its left end.  A torque T=2000 

inch-pounds is applied counter-clockwise at a point x=30in from the left 

clamp.  The bar is made of steel (G=11.5e6 psi) and has a diameter of 2 

in.  

 

 

 

 

 

 

 

 

           Ambar Mitra



 

Segment 1: x1=0in x2=30in 

Segment 2: x1 = 30in x2 = 60in 

In segment 2, the torque is 0lb.  Both the stress and twist in this section 

is zero. 

Segment 1: 

𝐽 =
𝜋𝑑4

32
=

𝜋 ∗ (2𝑖𝑛)4

32
= 1.57𝑖𝑛4 

𝜏 =
. 5𝑇𝑑

𝐽
=

. 5 ∗ 2000𝑖𝑛 ∙ 𝑙𝑏 ∗ 2𝑖𝑛

1.57𝑖𝑛4
= 1273.24 𝑝𝑠𝑖 

𝜃 =
𝑇𝐿

𝐽𝐺
=

2000  𝑖𝑛∙𝑙𝑏  30 𝑖𝑛

1.57𝑖𝑛4∗ 11.5e6 psi
=3.321e-3 rad 

 


