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Tool Wear Status Recognition Based on Fuzzy Wavelet Extreme Learning Machine
LIU Xuewei, CAI Xulin
(Nanjing University of Aeronautics and Astronautics, Nanjing 210000, China)
Abstract: Being the common phenomena in manufacturing process, tool wear can directly cause cutting force increase,
deteriorating surface roughness of the workpiece and the size of the workpiece beyond the tolerance requirements ect., which greatly
affect machining efficiency. The cutting force, vibration and acoustic emission signals in the machining process are collected, and the
linear regression method is used to extract features and reduce the dimensions of the signals. A fuzzy wavelet limit learning machine

(FWELM) is trained with the tool wear data of different tools to reduce the influence of the uncertainty of the machining process on
the identification model, so as to overcome the modeling difficulties caused by the fuzzy information of the machining system and
improve the generalization ability of the tool wear identification model. The demonstration carried out with the standard tool wear data
set proves that the accuracy of each tool wear stage and the overall recognition accuracy of the tool wear state recognition model
based on FWELM are higher than that of the identification model based on extreme learning machine.
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