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Abstract

Planetary gear reducers have been widely used in fields such as automotive manufacturing, ship-
building, medical equipment, and aerospace due to their compact structure and excellent transmis-
sion efficiency. In order to further improve its stability and reliability, finite element analysis of
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planetary gear reducers is particularly important. This study first designed the gear size parame-
ters of the planetary gear reducer and verified the strength of the tooth surface and root using the-
oretical formulas. Subsequently, the 3D modeling software UG was used to simplify the model, and
finally, an in-depth finite element analysis was conducted on it using the ANSYS Workbench platform.
By applying corresponding loads, the modal vibration diagram, overall life cloud map and equivalent
stress-strain distribution diagram of the planetary gear reducer were obtained. The analysis results
show that the gear exhibits good stiffness characteristics, with the maximum stress concentrated at
the root of the sun gear, with a specific value of 201.19 MPa. The area of the sun gear teeth that did
not come into contact with the planetary gear showed the maximum strain, with a maximum defor-
mation of 0.9731 x 10-3 m, which meets the strength design standards.
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Figure 1. Simplified 3D model of planetary gear reducer
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Table 1. Parameter values of gears in planetary gear reducers
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Figure 2. Setting of boundary conditions
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Figure 3. Grid division
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Table 2. Natural frequencies and vibration modes of the first six modes of planetary gear reducer
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Figure 4. Vibration mode diagram of the first six modes of the planetary gear reducer. 1)
First mode; 2) Second-order mode; 3) Third order mode; 4) Fourth-order mode; 5) Fifth
order mode; 6) Sixth order mode
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Figure 5. Equivalent stress cloud map of planetary gear reducer
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Figure 6. Cloud diagram of equivalent effects of planetary gear reducer
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Figure 7. Transient dynamic simulation results of planetary gear reducer. (a) Equivalent stress; (b) Equivalent strain
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Figure 8. Overall life cloud map of planetary gear reducer
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