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Fig.1 Schematic diagram of the flexspline structure
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Table 2 Flexible bearing parameters
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SN A2/mm 61.3 HMREIRE S /mm 1.51
NI B2 /mm 45.206 PN R BEJ5E/mm 1.6
373 ¢ e 23 RIREAR/mm 5.556
HME TEJE /mm 9.015 AP T2 2 /mm 6.35
S 4/ mm 2.94 NI 4%/ mm 2.86

Table 1 Parameters of the flexspline and circular spline
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NIl4& 432 A 5 42 /mm 64.07 WIS V5 96 /mm 12
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Fig.2 3D model diagram of harmonic reducer
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Fig.3 Harmonic reducer mesh model diagram
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Fig.4 Flexspline meshing gear pair with contact pressure

distribution
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Fig.5 The variation of the meshing tooth pair and the maximum

meshing pressure
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Fig.6  Flexspline stress distribution
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Fig.7 Shear stress distribution
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Fig.8 Flexspline deformation analysis
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Fig.9 Deformation nephogram of flexible bearing
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Fig.10 Radial deformation curve of flexible bearing end face
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Fig.11 Axial deformation curve of flexible bearing
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Fig.12 Profile displacement cloud diagram of bearing on
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Fig.13 Contact pressure distribution of bearing outer race raceway
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Fig.14 Bearing ball contact pressure distribution
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Meshing Characteristics and Stress Deformation Analysis on Harmonic Reducer

Wang Peisheng, Zhao Chen, Li Junyang, Zhou Zhi, Yan Hai, Hu Jincheng

State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing 400044, China

Abstract: Flexspline and flexible bearings are the core parts of harmonic reducers, and fatigue failure often occurs
due to alternating loads. In order to analyze the deformation law and stress distribution of flexspline and bearings of
harmonic reducers more accurately, a topper harmonic reducer model with complete flexible bearings is established,
and the stress distribution and deformation law of flexspline and flexible bearings under different loads are analyzed
by finite element method. The results show that the load change does not significantly affect the contact pressure
change between the flexspline and the rigid gear pair. The load mainly leads to the change of shear stress of the
flexspline barrel, and the shear failure is the main reason for the fracture of the bottom of the flexspline. The bearing
roller and raceway pressure distribution has obvious position bias load after loading, which is significantly different
from the bearing pressure distribution assumed in the current theoretical calculation. The analysis results of this paper
can provide a reference for the modification of cams and flexspline and the fatigue life of flexspline.
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