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Dynamic analysis of a spur gear system with tooth-wear faults based on dynamic backlash
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Abstract .

An analysis method based on dynamic backlash for a spur gear system with tooth-wear fault was proposed

according to the characteristic of a time-varying backlash caused by tooth-wear, eccentricity and bearing vibration in a gear

system. Moreover, a meshing coupled dynamic model with 6-DOF for a single-stage spur gear system was built considering

time-dependent meshing stiffness, dynamic backlash, friction and eccentricity. The simulation methods were presented to

analyze the dynamic behaviors of the gear system with uniform tooth-wear fault and eccentric tooth-wear fault. At last, the

wear fault tests with increase in backlash were performed on a gear system experimental bench, the tests verified the

theoretical analysis results. Study results showed that the gear system transmission error, shock status and vibration

intensity vary with different forms and levels of wear fault, they provide a theoretical basis for monitoring and diagnosing

tooth-wear faults of a gear system.
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