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Contribution analysis of vibration transfer paths in
encased differential planetary train

LI Miaomiao, LIU Qinwen, YANG Jie, CHEN Weifang, ZHU Rupeng

(National Key Laboratory of Science and Technology on Helicopter Transmission,
College of Mechanical and Electrical Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In response to the requirements of the encased differential planetary train in
terms of vibration reduction and noise reduction, a method for contribution analysis of vibra-
tion transfer paths was proposed. Taking the time-varying meshing stiffness and error equiv-
alent displacement generated during gear meshing as internal excitation, the vibration trans-
fer path of the encased differential planetary train was analyzed, and the contribution of each
vibration transfer path was discussed based on the power flow method. Results showed that,
the vibration receiving structure including the output shaft, the differential stage sun gear
and the encased stage star gear at the maximum resonance frequency corresponded to the
maximum common amplitude values of 14010, 3314, 95180 (m/s*) /Hz, respectively. Ac-
cording to the conclusion, the path 4 including the encased stage ring gear and the output
shaft had a vibration transfer path contribution percentage of 77.7%, 77.5%, 78.6% and
69. 9%, respectively, under the differential stage external meshing excitation, differential

stage internal meshing excitation, encased stage external meshing excitation and encased

1 75 B #9 :2020-01-08
EE£WH : HET AU AR (2018 YFB2001500)
TEE R Ay 20 1 (1981 —) L YFI VB A 0 1 L o R B AF 58 5 1l LA AL 3l .

SI A AW XV A 55, B P 22 3l U 58 2R e ik 3l 1% 38 B A2 DTk BE 43 AT LU ). 0 28 3l ) 2% 42, 2020, 35(8) 1 1676-1686. LI
Miaomiao, LIU Qinwen, YANG Jie,et al. Contribution analysis of vibration transfer paths in encased differential planetary

train[ J]. Journal of Aerospace Power,2020,35(8):1676-1686.
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stage internal meshing excitation. The encased stage ring gear and output shaft play a major

role in the vibration transmission of the encased differential planetary train.

Key words:

contribution; encased differential planetary train; transfer path analysis;

power flow; vibration response
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