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Detection of Tool Failure by Wavelet Transform

J. Y. Yang(Graduate, PKNU), M. K. Ha, Y. Koo, M. C. Yoon, J. §. Kwak(PKNU), J. S. Jung(PIPC)

ABSTRACT

The wavelet transform is a popular tool for studying intermittent and localized phenomena in signals. In this study
the wavelet transform of cutting force signals was conducted for the detection of a tool failure in turning process. We
used the Daubechies wavelet analyzing function to detect a sudden change in cutting signal level. A preliminary
stepped workpiece which had intentionally a hard condition was cut by the inserted cermet tool and a tool
dynamometer obtained cutting force signals. From the results of the wavelet transform, the obtained signals were
divided into approximation terms and detailed terms. At tool failure, the approximation signals were suddenly

increased and the detailed signals were extremely oscillated just before tool failure.
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Fig. 2 Demension and Shape of specimen
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Table 1 Experimental condition
Items Type
HWACHEON
Lathe HL 380B

Tool dynamometer | Kistler 9272

Amplifier Kistler 5019
Tool TNGA160408
Specimen SM45C 250X 60 ¢

Feedrate : 0.3mm/rev
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urning conditions Spindle speed : 680rpm
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Fig. 3 Cutting force signal on turning
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Fig. 4 First level of wavelet transform
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Fig. 5 Second level of wavelet transform

Culing iroaV)
Cuting foreeV)

o 80 1
Number of data Nember of data

Fig. 6 Third level of wavelet transform
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Fig. 7 Forth level of wavelet transform
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