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Abstract A dynamic model of planetary gear system including random backlash, friction, time-varying
meshing stiffness and other factors affecting gear vibration is established. The nonlinear dynamics meth-
od is used to solve the equation, and the influence of excitation frequency on the system is analyzed. The
active noise reduction measures of profile modification are proposed, the system is improved, and the dy-
namic equation of planetary gear system is recalculated. The influence of the excitation frequency on the
improved system is solved and analyzed, and compared with the results obtained by the original system.,

it can be seen that the modification is effective for the vibration reduction of the gear system.
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Table 1 Gear parameters
Parameters Sun Planet Ring  Carrier
Teeth number 20 29 79 —
Modulus/mm 2.25
Base radius/mm 42.29 61.31  167.03 113
Rotational inertia/ (kg « mm?) 146 297 17440 11178
Teeth width/mm 25 28 25 25
mass/kg 0.53 0.35 1.85 4.5
Elasticity modulus/Gpa 206
Pressure angle/ (%) 20
Addendum coefficient 1
Bottom clearance 0.25
Poisson ratio 0.3
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