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Intelligent Tool Wear Condition Monitoring System with High
Adaptability in High Speed Milling Process
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Abstract: To enhance the adaptability of tool condition monitoring(TCM) system, an novel and intelli-
gent method is proposed for automatic identifying the different tool wear states and estimating the wear
value with no need of the pre-designed "teaching" or "training" phase. Automatic sensory feature selec-
tion method is used to aid the systematic design of TCM, and to suppress interference introduced by
changes of cutting parameter. Force and acoustic emission sensors are used in high speed milling opera-
tions. The time domain, frequency domain and wavelet analysis techniques are applied to processing the
signals. The real-time intelligent monitoring system is built on the cycle process of linear fitting and Ma-
halanobis distance (MD) calculating. A series of experiment application on a CNC vertical milling ma-
chine tool show that the proposed method is accurate for feature extraction and efficient for condition
monitoring of cutting tools.
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