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Optimization Method for Double-Arc Tooth Profile of Harmonic Reducer

ZHANG Ning, ZHANG Yingjie, LI Yangfan

(School of Mechinical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The deformation of the flexspline in the assembly process of the harmonic reducer is
analyzed to solve the problem of over-engagement and under-engagement of the rigid wheel and
the flexible wheel in the transmission process of the harmonic reducer. It is found that there is a
difference between the actual tooth profile spatial position of the flexible wheel after assembly and
its theoretical position. A correction method of the tooth profile is proposed to optimize the
design of the tooth profile and to avoid the problem of meshing interference and insufficient
meshing due to poor deformation. On this basis, a finite element model of harmonic reducer
assembly is established by taking a certain type of harmonic reducer as the example, and a finite
element quantitative analysis is carried out for the harmonic reducer assembly process. The
proposed method is used to optimize the tooth profile and to carry out the finite element analysis.
The estimated life of the optimized harmonic reducer increases by more than 20% in the
simulation analysis and numerical comparison of the initial meshing backlash, meshing interval
and life expectancy before and after optimization. The result verifies the correctness of the
proposed method. This study may provide an effective design idea and a method for design
optimization of the harmonic reducer and the tooth profile.
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