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Mesh Stiffness Analysis of Planetary Gear System with Gear Tip
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Abstract; Taking the planetary gear system as the research object, which contains lightening hole
of sun gear, pin support of ring gear and the flexible carrier arm, a finite element model of
planetary gear system with gear tip relief was established on the basis of ANSYS software. Based
on the model, the influence of the gear tip relief and gear structure, such as lightening hole of sun
gear, the rim thickness of ring gear and the flexible carrier arm, on the mesh stiffness was
analyzed. The results show that the gear tip relief changes the shape and value of the mesh
stiffness curve. Mesh stiffness decreases with the increase of lightening hole size. However, with
the increase of the backup ratio of ring gear, the mesh stiffness increases gradually. Meanwhile,
the more flexible the carrier arm is, the smaller the gear meshing stiffness fluctuates. The research
results may provide a theoretical basis for the design of planetary gear system considering gear
modification in actual production.
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Fig. 1 Structure of the planetary gear system
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Table 1 Main parameters of the planetary gear pairs
WHRSH K%  ITE% il
WEAE n 1 1 1
Wi 2 27 30 87
L m/mm 14 14 14
RIRVEY Y 0.2239  0.2278  0.6795
WIHBEKE L/mm 5.6 5.6 —
WIBIERE C,/mm  0.056 0. 056 —
I o/ (°) 22.216 22.216 22.216
W0 R B b, * 1.0 1.0 1.0
TR ZREL ¢ 0.25 0.25 0.25
WFLER d/mm 200 290 —
HhAEAE R,/ mm — — 721
LR R E/GPa 206 206 206
HEE/N Y 0.3 0.3 0.3
PEHE R A 0.1 0.1
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Fig. 2 Schematics of planetary gear system
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Fig. 3 Schematic of the mesh tooth with gear tip relief
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Influence of gear tip relief on sun-planet mesh stiffness
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Fig. 5

Influence of sun gear lightening hole on sun-planet mesh stiffness
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Table 2 Mesh stiffness comparisons under various
backup ratios
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Fig. 6

Influence of gear tip relief on ring-planet mesh stiffness
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