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Abstract

In order to optimize the analysis of tooth root crack propagation problem, a gear contact meshing
fracture model was established based on the peridynamicstheory on the standard involute gear
pair, and the meshing process of tooth root fracture was simulated under the peridynamics. The
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peridynamics theory avoids the singularity of the traditional finite element method in analyzing
the crack tip problem by using the method of space integration. Firstly, a pair of healthy involute
gear models was established and the maximum stress point of tooth root during meshing was de-
termined by the peridynamics contact theory. Then the crack initiation point was determined and
the crack was prefabricated. The peridynamics method can effectively avoid the problem of con-
stantly remeshing during crack propagation. Then, the stress intensity factor after crack propaga-
tion is obtained by the inverse stress intensity factor method based on node displacement. Finally,
the residual life of root fatigue crack was evaluated according to Paris formula. According to the
results of peridynamics crack propagation, the direction of crack propagation and fatigue period
under the peridynamics method are consistent with those obtained in the finite element method.
The research results can provide a new method for gear contact fatigue analysis.
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Figure 1. Diagram of “bond”
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Figure 2. The horizon in PD mode
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Figure 3. Contact surface in PD model
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Figure 4. Sliding contact model contact bond force
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Table 1. Gears parameters

=1L EREH

Wit wE B K5 iy B
L 19 5 20 18CrNiMo7-6 5
M 48 5 20 18CrNiMo7-6 6
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(a) 2D mesh model for gears (b) Model local contact amplification
(a) %6 2D MR (b) B JRHbBOR

Figure S. PD discrete model
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Figure 6. Gear root stress cloud diagram
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Figure 7. Tooth root stress loading position history diagram
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Figure 8. Crack tip stress intensity factor propagation step change
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Figure 9. Relationship between crack length and cycle times
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Figure 10. Crack path map based on PD method
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