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Condition Monitoring of Tool Wear using Sound Pressure
and Fuzzy Pattern Recognition in Turning Processes
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JH. Kim, §.C. Kim(Hanyang Univ. Graduate School), S.C. Chung(Hanyang Univ.)

Abstract

This paper deals with condition monitoring for tool
wear during tuming operation To develop economic
sensing and identification methods for turning processes,
sound pressure measurement and digital signal processing
technique arc proposed. To identify moisc sources of tool
wear and reject background noise, noise rejection
methodology is proposed. Features to represent condition
of tool wear are obtained through analysis using adaptive
fiter and FFT in time and frequency domain. By using
fuzzy pattem recognition, we extract features, which are
sensitive to condition of tool wear, from several features
and make a decision on tool wear. The validity of the
proposed system is confirmed through the large mumber
of cutting tests in two cutting conditions.
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Fig. 2 Flank wear and wear mode

Table 1. Cutting conditions for tool wear monitoring

Cutting  |Cutting speed| Feed rate | Depth of cut
condition (m/min) (mm/rev) (mm)
No. 1 222 | 03 I 12

No. 2 2074 | 03 | 05
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Fig. 6 Spectrum of sound pressure at tool point after filtering
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Fig. 12 Residual mean-square / signal mean-square
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