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Multi-scale Automatic Detection Method for Local Mechanical Faults of CNC Machine Tools
QU Fukang' , XIE Shengchao', QU Xin®
(1. Guangzhou Huali College, Guangzhou 511325, China;
2. Fusha Town Government of Zhongshan City, Guangzhou 511325, China)

Abstract; An automatic detection method based on multi - scale fault feature description is proposed. Vibration signals of CNC
machine tools are collected, and hard and soft thresholds are applied to eliminate noise. With the polychromatic set theory, a multi-
scale hierarchical propagation diagram of local mechanical faults is constructed, and multi—scale analysis is carried out for node
faults at the same level and between different levels to form a one-way transmission hierarchical structure. From the horizontal and
vertical directions, Boolean matrix is used to analyze the correlation, direct decomposition relationship and indirect decomposition
relationship between node faults, so as to achieve multi—scale description of local mechanical faults and complete automatic
detection. The simulation test shows that multi-scale fault description detection method displays high accuracy, detection efficiency
and low detection error, and the detection accuracy is significantly improved compared with the detection method of single scale
vibration signal threshold.

Keywords ; multi-scale; single threshold standard; local mechanical failure; fault hierarchical propagation diagram; polychromatic
set theory; boolean matrix
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