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A Fault Diagnosis Method of Rolling Element Bearings with Adaptive
Frequency Window Empirical Wavelet Transform
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(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: A novel method, called adaptive frequency window EWT, is proposed to solve the
problem that the empirical wavelet transform (EWT) method is difficult to extract fault features
of rolling element bearings under strong background noise. Firstly, the Fourier transform is
applied to vibration signals of bearing with faults and then a moving and flexible frequency
window is introduced to segment the Fourier spectrum of signals. Secondly. the water cycle
optimization algorithm (WCA) is used to adaptively determine the position of frequency window
through a proposed envelope spectrum harmonic-to-noise ratio. Finally, the best mode signal is
generated using the frequency window EWT, and the bearing fault features are extracted through
envelope demodulation analysis of the signal. Experimental results show that the proposed
method effectively improves the weak fault detection of bearing, while the traditional EWT
method is difficult to extract fault features of bearings because of the interference of strong
background noise.
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