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Tool Monitoring of a CNC Machining Center Using The Wavelet Transform

D. U. See, D. H. Kim{Mech. Eng. Dept.,, SGU), D. Y. Jeon(Mech. Eng. Dept.,

SGU)

ABSTRACT

Detection of tool wear is very important in automated manufacturing This paper presents 1ol condition

monitoring system based on the wavelet analysis of the AC servo motor current in drilling and milling process. The

current measurement system is relatively simple and its mounting will not affect machining operations. The discrete

wavelet transform was used to decompose the current signal of a spindle AC servo motor in time-frequency domain.

The feature vectors were extracted from the decomposed signals and compared for normal and wear condition. The
results show the possibility for the effective application of wavelet analysis to tool condition monitoring.
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Fig. 1 Multi-stage filter bank for DWT (2-level)
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Fig. 2 Tool condition monitoring system
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Fig. 3 Schematic diagram of the experimental set-up
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Fig. 4 Spindle current signal in drilling process, spindle
1 300 r/min, feed : 120 mm/min
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Table T Experimental conditions

Operalion drilling mlling
Tool HSS-drill  End mil
Diamcler (mm) S 10

Culing  Sendle speed (r/mm) 200, 600 1500, 3000, 4300
conditions Feed rate (mm/imn) 60, 120, 240 100, 200, 300
Cutting depth (mm} 3
Wilhout coolanl

Workplece A16061-T5
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Fig. 5 Spindle current signal in milling process. spindle
1 4500 r/min, feed : 300 mm/min
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Fig. 6(a) Wavelet coefficients from current signal
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Fig. 7 Energy of each level in drilling process, spindle
: 300 v/min, feed : 120 mm/min
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