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FAULT DIAGNOSIS OF WHEEL-SET BEARING BASED ON
NEGENTROPY AND MULTI-OBJECTIVE OPTIMIZATION *

Gu Xiaohui'"  Yang Shaopu' Liu Yongqiang' Hou Lixian®
(1.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures , Shijiazhuang
Tiedao University , Shijiazhuang 050043, China)
(2.CRRC Tangshan Co Ltd, Tangshan 063500, China)

Abstract Optimal wavelet filter is one of the most useful methods in fault diagnosis of rolling element bearings. Aiming
at finding out an optimal couple of center frequency and bandwidth of the wavelet filter, and considering the impulsive-
ness and cyclostationarity of faulty signals, a novel method based on negentropy and multi-objective optimized complex
Morlet wavelet filter was proposed. The parameters of the wavelet filter were optimized by the improved non-dominated
sorting genetic algorithm (NSGA-II), to maximize the negentropy of both the envelope and the envelope spectrum. And
then, the resonance band rich in fault information was determined by the average negentropy of the Pareto set for demod-
ulation. The experiment results validated the effectiveness in extracting repetitive transients with complex interferences

and in identifying the faults of wheel-set bearings exactly.

Key words wheel-set bearing, fault diagnosis, multi-objective optimization, negentropy, complex Morlet

wavelet
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