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Tab.1 Basic parameters of the flexible gear structure design
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Fig.2 Meshing trajectory of the flexible gear based on the rack

approximation method
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Fig. 8 Harmonic gear modeling process using the rack

approximation method
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Dynamic performance analysis of harmonic gears based on finite element
and rack approximation method

WEN Xia? HE Xueming® WANG Run® MU Yanming’
(1. School of Intelligent Manufacturing and Automotive, Neijiang Vocational & Technical College, Neijiang 641199, China)
(2. School of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: [Objective] Harmonic gears are key components of robotic transmission systems, and their dynamic performance
directly determines the service life and operational stability of the entire system. To investigate the dynamic mechanical
characteristics of harmonic gears under the full meshing state of the flexible and circular spline, the analysis was carried out by
adopting the rack approximation method combined with finite element simulation. [Methods] The mathematical models of the
tooth profiles of the flexible and circular spline were derived using the rack approximation method. Parametric automatic
modeling of the harmonic gear was realized based on UG NX12.0 and Visual Studio platforms. Dynamic simulations of the
sequential meshing process of 162 teeth between the flexible and circular spline were carried out by means of Ansys Workbench
finite element software, and the distribution law of the maximum stress of the flexible gear under varying loads was
systematically studied. [Results] The simulation results show that with the increase of load, the maximum stress of the flexible
gear is uniformly dispersed from the tooth root area to the surrounding tooth surfaces; with the decrease of load, the maximum
stress value of the flexible gear decreases synchronously. Under high-load conditions, the stress concentration effect at the tooth

root of the flexible gear is significant, and this effect is gradually alleviated with the reduction of load. This study reveals the



