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Figure 1 Structure of RV reducer.
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Figure 2 (Color online) Schematic of gear meshing. (a) Planetary gear meshing; (b) cycloidal-pin gear meshing.
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Research on vibration response modeling and fault detection of RV
reducers

LUO HuaGeng', HUANG YuKun', XUE LinLin', FENG WuJun', WANG ChengLong’,
ZHANG XinYue’, WANG Gang', GUAN Jian’ & CHEN Wenlic’

' School of Aerospace Engineering, Xiamen University, Xiamen 361102, China

* School of Mechanical and Automotive Engineering, Xiamen University of Technology, Xiamen 361024, China
? State Key Laboratory of High-end Heavy-load Robots, Midea Group, Foshan 528311, China

4 Jiya Precision Machinery Technology Co., Ltd., Foshan 528311, China

RV reducers are core components of modern industrial robots, and accurately and effectively monitoring the condition of their key
internal components is crucial for ensuring the reliability of the entire mechanical system. RV reducers have a compact structure and
numerous moving parts, resulting in highly complex vibration responses. To achieve precise monitoring of the health status of RV
reducers, this study first established a vibration response signal model of the RV reducer based on kinematics and dynamics
principles. Then, according to the characteristics of the established model, corresponding signal processing methods were proposed to
extract vibration features that reflect the health status of each component. Experimental results verified the accuracy of the
constructed model and the effectiveness of the proposed diagnostic methods. This study provides both a theoretical basis and practical
methods for fault diagnosis and condition monitoring of RV reducers.

RYV reducer, vibration response, fault diagnosis, transmission path
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