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Fig.1 Structure of status monitoring system for machining center spindle
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Fig.2 Experimental setup of hardware system
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Fig.3 Main interface of software system
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Fig.4 Comparison of vibration signal with different de-noising methods
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Fig.5 IMF components by EMD decomposition
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Fig.6 Status recognition
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Relation of training group numbers with recognition

rate under spindle idle status
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Fig.9 Relation of training group numbers with analysis

time under spindle idle status
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Fig.10 Relation of training group numbers with recognition

rate under cutting status
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Fig.11 Relation of training group numbers with analysis

time under cutting status
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Status Monitoring Technology for Machining Center Spindle System
Based on Wavelet De-Noising and EMD-SVM Algorithms

LI Guofa', WANG Dachuan’, ZHANG Xin’ge', DU Le', DONG Jinghua'
(1. Key Laboratory of Reliability Technology for CNC Equipment of Machinery Industry, Jilin University,

Changchun 130025, China;

2. Beijing NO.1 Machine Tool Co., Ltd., Beijing 101300, China)

[ABSTRACT]

The Spindle system is an important functional component of CNC machine tool, and its operating status

directly affect the reliability of machine tool and the machining accuracy of parts. In order to achieve real-time monitoring,
fault warning and maintenance strategy optimization, a status monitoring scheme was designed for machining center
spindle system, and the hardware and software systems of status monitoring platform were developed and built. The wavelet
de-noising method and empirical mode decomposition (EMD)-support vector machine (SVM) algorithms were used to
process and analyze the signals, so as to achieve the status real-time monitoring and diagnosis of typical fault status for
the machining center spindle system. Based on the spindle status monitoring system, the spindle belt looseness fault status
monitoring test was carried out, and the accuracy of recognizing the typical fault status of the spindle system was verified.
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