Example 15.3
A section of pipe is loaded as shown below with bending couple M = 35kip -in and axial

torque 7 =175kip-in. The yield strength of the pipe’s ductile material is known to be
oy =100ksi, with the inner and outer diameters of the pipe given as d; = 3in and
d, =3.5in, respectively.

a) What is the factor of safety FiSg predicted by the maximum shear stress theory of
failure for this loading on the pipe section?

b) What is the factor of safety FSp, predicted by the maximum distortional energy

theory of failure for this loading on the pipe section? y
SOLUTION
Stress element
For this loading:
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Stress transformation/Mohr’s circle
From the above state of stress:
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Therefore:
Op|=04,+R=9034+46.1=55.1ksi =0,

Cpy =0, —R=9.03-46.1=-37.1ksi =0,

Since 0, and 0, have opposite signs, then ‘T| =\t =R:
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