
Shaft Design for Stress : Stress Analysis

• Assuming a solid shaft with round cross section, appropriate geometry 
terms can be introduced for c, I, and J resulting in the fluctuating stresses 
due to bending and torsion asdue o be d g a d o s o as

• Combining these stresses in accordance with the distortion energy failure 
theory, the von Mises stresses for rotating round, solid shafts, neglecting 
axial loads, are given by

• These equivalent alternating and midrange stresses can be evaluated using 
an appropriate failure curve on the modified Goodman diagram as

• A von Mises maximum stress for static failure is calculated 
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Shaft Design for Stress : Stress Concentration

• Stress concentrations for shoulders and keyways are 
dependent on size specifications that are not known the 
first time through the process.

• These stress concentrations will be fine-tuned in 
successive iterations, once the details are known.

• In cases where the shoulder at the bearing is found to• In cases where the shoulder at the bearing is found to 
be critical, the designer should plan to select a bearing 
with generous fillet radius, or consider providing for a 
larger fillet radius on the shaft by relieving it into the 
base of the shoulder.

• A keyway will produce a stress concentration near a 
critical point where the load-transmitting component is 
located.

• Some typical stress concentration factors for the first 
iteration in the design of a shaft.
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