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Abstract

This paper presents study of efficiency of wavelet transformation for on-line chatter detection during hard turning
process. From comparison with other time series and statistical methods such as fast fourier transformation (FFT),
Kurtosis and standard deviation (STD), wavelet transform is better than others in on-line chatter detection. With using
wavelet function with pseudo frequency corresponding to chatter frequency, chatter could be detected more sensitively.
And for both force signal from dynamometer and displacement signal from capacitance type cylindrical sensor (CCS),
wavelet transform with DB2 function on level 4 could be well used for chatter detection in hard turning process.
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3. Experimental Setup
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Table 1 Cutting conditions of experiments

Insert Nose Cutting Depth of Workpiece
Material Radius Speed Feed Rate Cut Length
Ex. No. [mm] [m/min] [mm/rev] [mm] [mm]
1 Ceramic 04 210 0.1 0.1 130
2 Ceramic 0.8 210 0.1 0.1 150
3 Ceramic 0.8 210 0.15 0.1 130
4 Ceramic 04 210 0.15 0.1 150
5 Ceramic 0.8 260 0.1 0.1 130
6 Ceramic 04 260 0.1 0.1 150
7 Ceramic 0.4 260 0.15 0.1 130
8 Ceramic 0.8 260 0.15 0.1 150
9 PCBN 0.4 190 0.1 0.1 150
10 PCBN 0.4 230 0.1 0.1 150
11 PCBN 04 190 0.1 0.1 150
12 PCBN 0.4 230 0.1 0.1 150
13 Ceramic 0.4 190 0.1 0.1 150
14 Ceramic 0.4 230 0.1 0.1 150
15 Ceramic 04 190 0.1 0.1 150
16 Ceramic 04 230 0.1 0.1 150
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Fig. 12 kurtosis on chatter condition - Speed: 1118rpm,

ccs X ccsy FORCEX | FORCEY | FORCEZ
W Maximum 0.0385 0.0329 3.86 3.98 4.90
[RMS Average 0.0282 0.0284 3.13 291 311
Value] Minimum 0.0201 0.0213 248 2.19 2.03
Maximum 0.314 0.294 2.78 3.54 4.50
STD Average 0.299 0.284 2.08 225 3.01
Minimum 0.283 0.276 1.53 1.76 1.70
Maximum 1.57 1.55 320 3.15 3.13
Kurtosis Average 1.55 1.54 293 291 2.97
| Minimum 1.54 1.52 2.80 2.78 2.90
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Table 3 Experiment set condition of chatter
Ex. No. i 2 3 4
Material of Insert Ceramic Ceramic Ceramic Ceramic

Workpiece Hardness[HRC] 60 60 60 60

RPM 1070 1419 726 730

Feed Rate[mm/rev} 0.05 0.05 0.1 0.1

Depth of Cut[mm] 0.1 0.1 0.1 0.1

Workpiece Length[mm] 170 170 170 170

Nose Radius of Tool Insert{mm] 0.8 0.8 0.8 0.8
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