Example 15.4
A crank is fixed to a stationary support at O and is loaded with a force P The crank has a
solid cross section of diameter d =1in and is made of a ductile material with a yield

strength of oy =100 ksi. A factor of safety of S =2.5 was used in the design of the
crank.

Using the maximum shear stress theory, what is the maximum load P allowed?

SOLUTION
Equilibrium
> M,=7Pi-14Pj-Ti +Mj=0 =
i: M=14P

j: T=7P

Tin

Stress element (look at stress element on top face of bar at point “a”)
For this loading (no shear stress from bending at “a” — why?):
o M(d/2) 7Pd
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Stress transformation/Mohr’s circle
From the above state of stress:
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Therefore:
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Since 0, and 0, are of opposite signs, then ‘T|
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=R (see figure):
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