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Vibration Response Analysis of Contra-rotating Dual-rotors
Connected with Planetary Gears

LIU Zhen, DAI Guanghao, WANG Chao, LI Jianzhao
(No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078)

Abstract; In view of the dynamic characteristics of the new dual-rotor structure connected with planetary
gears, the planetary gear transmission error and time-varying meshing stiffness were obtained based on the
internal algorithm of MASTA. A coupling dynamic model of inner and outer rotors considering the actual
meshing process of planetary gears was established. The natural characteristics and unbalanced response
of the model were calculated and analyzed. The frequency sweep curve of the speed-up when the inner
and outer rotors at the support bearing were separately excited and the vibration response spectrum dia-
gram under the working state were obtained by calculation. The simulation results show that the first and
second order natural frequencies of the dual-rotor system are increased by 10.2% and 17.5% respective-
ly compared with the single rotor natural frequency of the main excitation. The modal shapes include the
main excitation of the inner rotor, the main excitation of the outer rotor and the coupling vibration of the
inner and outer rotors. Compared with the single rotor structure with the same volume and same power
output, the vibration amplitudes of this dual-rotor structure are reduced to 24.4% and 39.7% in the X
and Y directions. Dual-rotor system has better dynamic performance than conventional single rotor struc-

ture.
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Fig. 1 Schematic diagram of dual-rotor

system structure
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Tab. 1 Main parameters of inner and outer rotors( mm)
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Tab. 2 Basic parameters of planetary gear
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Fig.2 Curve of outer meshing transmission error and time-

varying meshing stiffness at 0° planetary gear position
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Fig.3 Curve of inner meshing transmission error and time-

varying meshing stiffness at 0° planetary gear position
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Fig. 4 Dynamic simulation model of dual-rotor system
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speed excitations of inner rotor
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ST 33.3 Ha 0.59 0.63 2.50 2.69 - -
HEET 65 Hz - - - - 8.30 6.78
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