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Fig.2 Transmission schematic diagram of RV reducer
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Torsional vibration analysis of RV reducer based on variational mode

decomposition

ZHANG Jieting' YU Dong’ LOU Jungiang' LUO Limin’> GONG Linhuan’ LI Guoping'
(1. Part Rolling Key Laboratory of Zhejiang Province, Ningbo University, Ningbo 315211, China)
(2. Ningbo Zhongda Leader Intelligent Transmission Co., Ltd., Ningbo 315301, China)

Abstract: To investigate the vibration performance of RV reducers and analyze the fault identification, the torsional
vibration test bench for RV reducers was built. Based on the mechanical structure and transmission principles of RV reducers,
the vibration frequencies under different operating conditions were calculated. The vibration signal of RV reducers of superior
and inferior products was collected, and the acceleration signal of the torsional vibration under different speeds and swerves
was collected. The torsional vibration signals were decomposed using the variational mode decomposition (VMD) to obtain
the intrinsic mode function (IMF). The results demonstrate a high correlation between the extracted IMF features obtained
through VMD and the vibration frequencies observed during the operation of RV reducers. Furthermore, by comparing the
spectrum of IMF, the reasons behind the abnormal vibration in inferior RV reducers were identified. Ultimately, it is
determined that the abnormal vibration in inferior RV reducers were caused by the excitation from the interaction between the
auto rotation of the planetary gear and the crankshaft or the revolution of the cycloid gear. This study provides valuable
insights for enterprises aiming to improve the transmission accuracy and product quality of RV reducers.

Key words: Variational mode decomposition; RV reducer; Torsional vibration; Vibrational frequency
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