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A Chatter Monitoring Method for Robotic Machining Using
Synchro-Squeezed Transform and Energy Entropy

XUE Lei', ZENG Hongwei’, QIN Chengjin®*, TAO Jianfeng®, LIU Chengliang®,

TANG Haiyang', HUANG Wen'
(1. Shanghai Aircraft Manufacturing Co. Ltd. , Shanghai 200240, China;

2. State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A chatter monitoring method of robotic machining process based on synchro-squeezed
transform and energy entropy is proposed to avoid the adverse effects of chatter on machining
quality and tool life during robotic machining. Firstly, the synchro-squeezed transform is applied
to obtain the high-resolution time-frequency description of the spindle vibration signal, and then
the time-frequency description is equally divided into a finite number of frequency bands.
Secondly, the time-domain sub-signal corresponding to each frequency band is reconstructed and
the energy value of the sub-signal is calculated. Finally, the energy entropy is utilized to
characterize the energy distribution of the chatter. The chatter is monitored online by calculating
the sum of energy entropy of all sub-signals. Robotic drilling experiments are conducted on a
KUKA industrial robot machining experimental platform to verify the proposed chatter
monitoring method. Results show that the proposed algorithm effectively detects the chatter at
about 22 ms ahead of the occurrence of the chatter under different robotic machining conditions.

Moreover, the calculation time of energy entropy for the chatter is about 20 ms, which basically
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meets the real-time requirement for chatter online monitoring.

Keywords: robotic machining; chatter monitoring; synchro-squeezed transform; energy entropy
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