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Analysis and Denoising of Cutting Force Using Wavelet Transform
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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.

Key Words : Wavelet transform(%]°]E.31 ¥%), Cutting force signal(22t2 213), Tool failure(F 7 9<),
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Fig. 1 Experimental set-up
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Fig. 2 Dimension and geometry of specimen
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Table 1 Experimental condition

Items

Type

Lathe

HWACHEON
HL 380B

Tool dynamometer

Kistler 9272

Amplifier Kistler 5019
Tool TNGA160408
Specimen SM45C 250x60 ¢

Turning conditions

Feedrate : 0.3mm/rev

Spindle speed : 680rpm

Table 2 Chemical

composition of specimen

Elements C Si |Mn| P S Bal.
Composition
0.45]0.30 | 0.80 | 0.03 {0.035] 98.395
(wt.%)

Table 3 Mechanical property of cermet tip

Compo | Density |Hardness Fracture Heat.
nent | (g/em™ | (HR strength expansion
(g/em’) | (HRa) (MN/m?) | (10E-6/C)
TiCN | 648 | 925 75 8.2
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Fig. 10 Diagram of denoising
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Fig. 11 Denoised signal by wavelet transform
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