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Structural Mechanics I

CE  203-KFUPM-021

Summary of lecture 22&23              Torsion of Thin-walled Closed Non-circular Shafts 


Basic assumptions: 

1. The cross section has a thickness t(s) varying along the perimeter s but the thickness t(s) is constant (not varying along each specific longitudinal line such that t1-1 as shown in Fig. 1 below).   

2. The material is linear elastic and the torsion load is applied slowly (quasi-statically).

Fig. 1:  Typical thin-walled closed c/s under torsion showing a longitudinal line with constant thickness t1.1.
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Note: The following examples illustrate the application of using the equations derived for the shear stress s) = T/2Amt , shear flow q(s) = s) /t(s) and angle of twist per unit length

ddz= T/4GAm2 ds/t(s).
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. Astraight thin-walled aluminum (G = 28 GPa) tube
with the cross section show in Figure PS50 is subjected
1 a torque of 140 N-m. Determine (a) the shear low g,
(b the shearing stress in cach segment, and () the angle
of twist per unit length. Neglect stress concentrations at
the apexes of the triangle
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Line 1-1 with t1-1










s.a.alghamdi

November 11, 2002

