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Method of Chatter Detection for Robotic Grinding of Aero-Engine Blades

LI Pengwei, DAI Shijie, ZHANG Wenhua, MU Jiaheng, HU Tianrong
(Hebei University of Technology, Tianjin 300400, China)

[ABSTRACT] Aiming at the problem of untimely detection of end-effector chatter during robotic grinding of aero-
engine blades, a method of chatter detection based on permutation entropy during grinding is proposed. Using the algorithm
for sliding windows to calculate the continuous value of the permutation entropy of the original chatter signal, the empirical
threshold of 0.95 for permutation entropy is used to determine whether chatter occurs at the end of the robot. Among them,
the algorithm for the permutation entropy based on the ordinal pattern is adopted, which greatly improves the extraction
efficiency of the permutation entropy. When the length of the signal is 10000, the computation time of the permutation
entropy of the proposed algorithm is reduced to about 0.25 s. And the calculation time of proposed algorithm is reduced
by an order of magnitude compared with the traditional algorithm of the permutation entropy. Numerical simulation and
experimental results show that the proposed method can detect chatter 0.48 s earlier than the moment of chatter outbreak,
which provides more reaction time for taking measures to suppress chatter.
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Table 1 Execution time for calculatating permutation entropy using
different methods

sk | g | TR OV
1000 3 502.37 209.42
1000 7 514.19 214.27
10000 3 7856.94 238.12
10000 7 7704.36 248.55
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Fig.7 Permutation entropy characteristics of chattering signal
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Fig.8 Robot grinding experimental platform for aero-engine blade
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Table 2 Experimental equipment and its main parameters
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Table 3 Grinding parameters in the experiment
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Fig.10 Chattering raw signal and permutation entropy
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