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Fig. 1 Schematic diagram of the cam wave generator
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Degradation and reliability assessment of accuracy life of RV reducers

XU Hang” NIE Yixuan> WEN Dongjie'” REN Jihua’® HONG Zhihui*

(1. Key Laboratory of Optical Sensing and Testing Technology for Mechanical Industry, Zhongyuan University of

Technology, Zhengzhou 451191, China)
[2. School of Intelligent Mechanical and Electrical Engineering( School of Industrial Design ), Zhongyuan University of

Technology, Zhengzhou 451191, China ]

(3. School of Intelligent Manufacturing and Materials Engineering, Gannan University of Science and Technology,

Ganzhou 341000, China)
(4. Dongguan Huanli Intelligent Technology Co., Ltd., Dongguan 523878, China)

Abstract: [Objective] The industrial robot industry has put forward higher requirements for RV reducers, and the precision
life reflects the ability of the reducer to maintain transmission accuracy, which is one of the most important design criteria and
usage indicators. To improve the precision performance of precision reducers, it is crucial to evaluate their reliability. Therefore,
the degradation characteristics of precision reducers were analyzed. [Methods] Taking the RV80E reducer as an example, a
random degradation model based on Gamma process was proposed. Combined with the performance degradation data of the
reducer transmission accuracy, the model parameters were estimated based on the matrix method and the maximum likelihood
estimation method. A Gaussian process regression model optimized by genetic algorithm was established using vibration
characteristic data to optimize the prediction of transmission accuracy. [Results] The results show that the prediction accuracy
based on Gaussian process regression model is significantly better than that of the traditional regression model. The posterior
distribution parameters of the random degradation model are updated by using the algorithm to predict the results, which can
effectively evaluate the reliability of the accuracy life of RV reducer and lay the foundation for further reliability optimization
design of accuracy life.

Key words: RV reducer; Accuracy retentivity; Gamma process; Gaussian process regression; Reliability assessment
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Design and analysis of three-term cosine cam wave generators for harmonic
reducers

WANG Wei ZHANG Ruiliang XU Huaizhe WANG Yuxin
(Gear Research Institute, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: [Objective] The wave generator, as the driving component, has its profile curve directly affecting the
deformation and stress distribution of the flexible wheel. To reduce the stress on the flexible wheel and improve its fatigue
performance, a design method for a three-term cosine cam wave generator was proposed. [Methods] The profile curve of the
three-term cosine wave generator was composed of a constant term, represented by the base circle radius, and three cosine terms
superimposed. By using the curvature variation coefficient at the major axis, the correction factor at the minor axis, and the
clearance of the flexible bearing as variable parameters, the influence of these parameters on the performance of the wave
generator was analyzed, and the optimization of a specific harmonic reducer model was validated. Finite element analysis was
performed on the flexible wheel structure after incorporating the new cam structure under expansion, no-load, and loading
conditions, and comparisons were made with the pre-optimized structure to analyze the stress distribution on the flexible wheel.
[Results] The finite element results indicate that, compared to the traditional cosine wave generator, the flexible wheel under the
three-term cosine wave generator exhibits superior stress performance under various working conditions and achieves longer
fatigue life.

Key words: Harmonic reducer; Three-term cosine cam wave generator; Flexible bearing; Stress of flexible wheel
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