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A Study on the Wear Detection of a Milling
Using the Wavelet Transform

Doyoung Jeon, Gun Lee and Kyoun

gho Kim(Mech. Eng. Dept., Sogang Univ.)

ABSTRACT

The detection of tool wear is very important in an automated manufacturing system. This paper
presents a tool condition monitoring System based on the wavelet transform analysis of the AC servo
motor current in a milling process. The current measurement is relatively simple and does not affect
machining operations. The discrete wavelet transform was used to decompose the current of a spindle AC
servo motor in the time and frequency domain. The feature vectors were extracted from the decomposed
signals and compared to clarity normal and wear conditions. The results show the feasibility of the wavelet

transform analysis for the tool condition monitoring.
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Fig. 1 Tool condition monitoring system.
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Fig. 2 Schematic diagram of the
experimental set-up.

Operation milling
Tool Hss-End
oo Mills
Di ter(mm) 10, 13,
iameter(mm 16, 20
Cutti Spindle 1500,
Htng speed(r/min) | 4500
1
conditions |Feed rate(mm/min) 3%(())’
Cutting depth(mm){ 1,3

Without coolant

Workpiece | Al6061-T6, |7

Table. 1 Experimental conditions.
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Fig. 3 Current of spindle motor
(AL, 1500 rpm, 300 mm/min, tool diameter:10mm)
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Fig. 4 Wavelet transform coefficients
(AL, 1500 rpm, 300 mm/min, tool diameter:10mm)
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Nl Data i
gathering

Level W 9 (Hz)

1 250.0-500.0 v\l;

2 125.0-250.0

3 62.5-125.0 Wavelet transform

4 31.3-62.5

5 156-31.3 q /L/'

6 78-156 Select specific ltevels based

7 39-7.8 on the spindie speed

8 2.0-39 BERE

9 1.0-2.0 N

10 05-1.0 Daecision of tool condition

on the energy of the leve!

Table. 2 Frequency

range in each levels Table. 3 Tool monitoring system
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