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A Study on Estimation of Residual Stress in Carburized Spur Gears
and Its Effect on the Stress Intensity Factor

F 4 7
Sung-Ki Lyu
(19974 3¢ 142 X4, 199714 98l 202 XfEd)

ABSTRACT

This paper deals with the residual stress of carburized spur gears is calculated being on the
assumption that the main cause of residual stress is the volume difference between case and
core due to the martensitic transformation in cooling. A formula is proposed to estimated the
residual stress from the hardness and the amount of retained austenite. The estimated residual
stress is close to the stress measured by X-ray method.

The estimated residual stress is applied to the analysis of the fracture mechanics of
carburized spur gear teeth. The stress intensity factor due to the residual stress is
demonstrated. The stress intensity factor is computed by the influence function method, and it
is shown that the factor is decreased by the residual stress in Carburized gear tooth.
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Fig. 1 Carbon content(@ and hardness(b) distribution of
carburized gear tooth
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Fig. 5 Retained austenite distribution of carburized spur
gear

Fig. 6 Shape of crack propagation
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