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Study on Vibration of Marine Two-stage Planetary Gear
based on Phase Tuning

FAN Zong-rui ,HUO Zhao-bo,ZHANG Jian, TANG Yu
(No. 703 Research Institute of CSSC,Harbin, China,Post Code ;150078 )

Abstract; In order to obtain the vibration characteristics of the marine two-stage tandem herringbone
tooth planetary gear train, the first kind of dynamics was studied for it. The dynamic meshing forces of
system was analyzed based on the phase tuning theory,and six excitation modes under different harmonic
frequencies and their relations with system parameters were qualitatively summarized in common cases.
The dynamic simulation model was established based on Romax software , taking a 1 MW two-stage tandem
planetary gearbox as example, the inherent characteristics and steady-state dynamic response of system
were obtained. The research result shows that the system inherent characteristics contain five regular vi-
bration modes, namely single stage transverse-swing, coupled transverse-swing, single stage torsion, cou-
pled torsion and single stage planet gear modes. Different from the single-stage planetary gear train,the
steady-state dynamic response of two-stage tandem planetary gear train does not have exactly correspon-
dence with excitation and mode shape.
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Fig. 1 Force analysis of first stage solar gear
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Tab. 1 Excitation mode of two-stage tandem planetary

gear train
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Tab. 2 Parameters of two stage tandem planetary gear system
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Fig. 2 Simulation model of two-stage tandem

planetary gear train
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Fig.3 Vibration mode of two-stage tandem planetary gear train
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Fig. 4 Steady-state vibration response of two-stage

tandem planetary gear train
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