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Simulation of dynamic characteristics of
compound planetary gear trains

LI Guoyan, LI Fangyi, ZHU Zhaoju

(Key Laboratory for Efficient and Clean Machinery Manufacturing of Ministry of Education,
School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: In order to study the vibration spectrum of compound planetary gear train, a SD16 remanufacturing gear box
was considered, and the dynamic model was established. Through the calculation and analysis of the speed characteristic,
meshing frequency and meshing force of the system, the ideal meshing curve was proposed. By using ADAMS platform,
the model was verified and the time domain and frequency domain characteristics of meshing force between sun gear and
planet gear of the double row planetary gear in absolute coordinate were simulated to provide reference for the fault
diagnosis of remanufactured gear box. The simulation results show that the waveform of meshing force in time domain
can match up with the ideal meshing curve, which has notable volatility and periodic property. In the frequency domain,
the frequency multiplication of 1 and 2 of meshing frequency are the main frequency, which have explicit amplitude
modulating characteristic.
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2

Table 2 Material parameters of compound planetary gear

trains

/

10'' Pa (grem™)
20NiCrMoH 2.06 0.30 7.90
20NiCrMoH 2.06 0.30 7.90
42CrMo 2.12 0.28 7.85
7ZG40Mn2 2.02 0.30 7.80
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Table 3 Meshing stiffness of compound planetary gear trains
kN/mm
SiP: PR SoP> P2P; PsR
701.8 1095.8 701.8 647.0 1078.8
2
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Table 4 Speed of compound planetary gear trains
r/min
Si Sz C R
0 700 336 476
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