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Shaft design 1
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Shaft Design 2
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Shaft Stresses
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Von Mises Stress
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DE Goodman
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DE Gerber
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DE Soderberg
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DE ASME Elliptic
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First Yielding
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For a machined shaft shoulder shown below, d = 1.1 in, D = 1.65 
in, fillet radius r = 0.11 in. The shaft is subject to a combined 
load, a bending moment M = 1260 lbf-in and a steady torsional 
moment of T = 1100 lbf-in. The heat treated shaft has an 
ultimate strength of Sut = 105 kpsi and a yield strength Sy = 82 
kpsi. The reliability goal for the endurance limit is 0.99. 
Determine
(a) fatigue factor of safety using DE-Goodman criterion
(b) fatigue factor of safety using DE-Gerber criterion
(c) fatigue factor of safety using DE-Soderberg criterion
(d) fatigue factor of safety using DE-ASME-elliptic criterion
(e) yielding factor of safety

Q1
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For the shaft shown below, the mating gears (not shown) drive the 
gears at B and D through forces in the vertical directions as shown. 
Assume Sut = 100 kpsi, Sy = 80 kpsi and Se = 24 kpsi. Compute 
(a) factor of safety assuming static yielding using Distortion Energy (DE)
(b) factor of safety assuming fatigue failure and DE-ASME Elliptic criteria

Q2
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Kt, Kts
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q, qs
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