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Abstract

Chatter is a kind of unstable vibration during high-speed milling machining, which leads to the
poor surface quality of the workpiece, serious tool wear and noise. In order to avoid these nega-
tive effects of milling chatter, early detection of milling chatter is needed. In this paper, a slight
chatter identification method based on wavelet packet decomposition (WPD) and power spectrum
entropy is proposed. Firstly, wavelet packet decomposition is performed on the original vibration
signals collected by the acceleration sensor, and the wavelet packets containing rich chattering
information are selected for reconstruction simulation. Then, the power spectral entropy of the
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reconstructed simulated signals is calculated as the identification index. The experimental results
show that the method can effectively detect the chattering vibration.
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Table 1. Experimental machining parameter
F 1 ZEMISK

iR, n(r/min) f (mm/min) a, (mm) a,(mm)
1 6000 300 0~8 4
2 6000 300 0~8 6
3 8000 800 0~8 4
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Figure 1. Signal waveform of stable, light and severe flutter state of acceleration signal
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Figure 2. Spectrum diagram of stable, light and severe flutter of acceleration signals
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Figure 3. Normalized energy ratio of wavelet packet components
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Figure 4. Time domain diagram of simulated signal
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Figure 5. Power spectrum entropy of simulated signal after normalization
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