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Dynamic characteristics of planetary gear transmission system in hybrid
commercial vehicle ECVT

XIANG Dongyang' CHEN Yong'> CHEN Tao> WU Chaoyang' XU Zhengyun'
(1. School of Mechanical Engineering, Guangxi University, Nanning 530004, China)

ZHANG Rirui'

(2. State Key Laboratory of Featured Metal Materials and Life-cycle Safety for Composite Structures, Guangxi
University, Nanning 530004, China)
(3. Yuchai Simlan New Energy Power Technology Co., Ltd., Nanning 530000, China)
(4. Changzhou NRB Corporation, Changzhou 213022, China)

Abstract: [Objective] Although abundant achievements have been made in the dynamic characteristics research of
planetary gear transmission systems, existing studies mostly focus on straight-tooth structures, leaving a theoretical gap in the
dynamic research of helical planetary gear systems used in electronic continuously variable transmissions (ECVT) for hybrid
commercial vehicles. To address the vibration issues of the planetary gear transmission system in ECVT, in-depth research
was conducted. [Methods] Taking the engine direct-drive mode as the research condition, a 24-degree-of-freedom (24-DOF)
lumped parameter analytical model was constructed by comprehensively considering nonlinear factors such as meshing phase
difference, time-varying meshing stiffness, and tooth side clearance. The Runge-Kutta numerical solution method was used to
obtain the time-domain responses of dynamic parameters such as vibration displacements in the x, y, z directions and dynamic
meshing forces of each component in the system. The frequency-domain characteristics were analyzed combined with fast
Fourier transform. [Results] The study shows that in the planetary gear transmission system, the mean value of the axial
vibration displacement of the sun gear is the most prominent, and the vibration characteristics of the remaining components
show regular distribution. The values of internal and external dynamic meshing forces in the system are significant, reflecting
high tooth surface bearing loads. By building an ECVT test bench platform to simulate actual working conditions and collect
vibration signals, the effectiveness and reliability of the theoretical analysis model are verified. The research results can
provide reference for the structural optimization design and vibration characteristic improvement of the planetary gear
transmission system in ECVT for hybrid commercial vehicles.

Key words: ECVT; Phase difference; Planetary gear transmission; Dynamic response; Vibration analysis



