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Dynamic Tooth Surface Wear Characteristics of

Planetary Gear Transmission
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Abstract: A new numerical simulation model is proposed to reveal tooth surface wear
characteristics of planetary gear transmission system under dynamic load. Following Archard
wear formula and considering the influence of time-varying meshing stiffness and tooth profile
wear error excitation, a translation-torsion multi-degree of freedom gear dynamic model is
established with lumped parameter method. The meshing stiffness of gear pair with tooth profile
wear is solved with potential energy method, and the dynamic meshing force is calculated by
Newmar k-3 time domain integration. The load distribution coefficient between teeth is
determined according to the deformation coordination principle, the contact pressure distribution
on the tooth surface is obtained, and the contact pressure distribution of meshing tooth surface
with different wear degree is numerically analyzed. The influence of load torque and wear times
on wear and the relationship between wear amount and meshing stiffness of the gear system are
discussed. The simulation results show that after wear, the distribution of tooth surface pressure

in the meshing area of double teeth is in shape of “A”; the wear rate is proportional to the load
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torque and exponentially mapped with the wear times; the meshing stiffness linearly depends on

the maximum wear amount. This research provides a reference for tooth profile modification

design, wear reduction and work-life extension of planetary gear transmission system.

Keywords: planetary gear transmission; contact pressure; tooth surface wear; meshing stiffness
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Table 1 The parameters of gear

P 18
K% TR ANKRE
HiEL 28 36 100
FEL/ mm 2 2 2
JEJ1 68/ 20 20 20
5 P& /mm 10 10 10
i/ kg 2.7 2.5 5.3
e/ (kg » m*) 0. 008 0. 007 0.178
A R/ MPa 206 000 206 000 206 000
TN L 0.3
W T B B (HBS) 278
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Fig. 1 Model of planetary gear transmission system
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Fig. 2 Sketch of double tooth meshing with wear error
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Fig. 4 Gear wear model
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