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Abstract: In response to the difficulty of composite fault diagnosis when cracks and wear faults
occur simultaneously in gear system, a dynamic characteristic analysis model of gear transmission
system considering profile wear and root cracks is proposed. Firstly, a numerical simulation mod-
el of gear transmission system wear is established based on Archard formula to solve the tooth
profile wear under different wear cycles. Then, the meshing stiffness calculation model of single
tooth under the action of crack and wear is established by the potential energy method. The rela-
tionship between meshing teeth and wear is considered in the contact area of double teeth, and the

meshing stiffness calculation model of double teeth is established combined with deformation co-
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ordination. Finally, a 4-DOF dynamic model of the gear system is established by using the cen-

tralized mass method, and the dynamic response is solved by using the Newmark- method with

time-varying mesh stiffness with faults as the input. The dynamic characteristics of the gear un-

der different degrees of cracks and wear are obtained. The experimental results show that the

model can reflect the wear and crack characteristics of composite faults well. Compared with the

crack and wear composite fault model without considering the actual deformation of the double

teeth region after wear, the accuracy of the stiffness calculation of the double teeth region of the

composite fault model is improved by about 22%. The proposed model can provide an effective

dynamic supplement for the fault diagnosis of the gear transmission system with wear and crack.

Keywords: time-varying mesh stiffness; gear root cracks; gear tooth profile wear; dynamical

model; dynamic response
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Fig. 1 Cumulative wear depth of single tooth profile

with different wear times
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Fig. 2 A tooth profile cantilever model of a gear with shal-

low cracks(model 1)
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Fig. 3 A tooth profile cantilever model of a gear with

deep crack(model 2)
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Fig. 13 Response spectrum of driving wheel wear 2 X 10°

times with different crack depths
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