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Root Crack Propagation and Life Estimation of Spur Gear Based on ABAQUS
ZHANG Yunchao, WANG Youren, LI Jiaxing
(College of Automation, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China)
Abstract ; With the involute spur gear as the research object, the gear stress was analyzed to determine the location of the tooth
crack. The gear XFEM was established by ABAQUS software to obtain the propagation path of the tooth root crack, and to calculate
the stress intensity factor of the crack tip at different stages. By comparing various curve fitting methods, the exponential function was
selected to build up the function relationship between crack length and crack tip stress intensity factor. The Paris formula was adopted

to construct the crack growth rate model to estimate the lifetime of the gear with root crack.
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