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Rolling bearing fault diagnosis based on ICEEMD-EFICA combined noise reduction

SONG Yu-zhou, LIU Zhao-liang
(School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Aiming at the problem that the early fault signal of rolling bearing was very weak and the fault feature extraction was difficult, the
frequency domain decomposition, signal reconstruction, noise reduction and unmixing of the early bearing fault signal were studied. A com-
bined noise reduction method based on improved complete empirical mode decomposition (ICEEMD) and efficient fast independent compo-
nent analysis (EFICA) were proposed. Firstly, ICEEMD algorithm was used to decompose the vibration signal to obtain a series of Intrinsic
Mode Function (IMF). Secondly, according to the kurtosis criterion, the corresponding components were selected to complete the recon-
struction of the virtual channel signal and the vibration shock signal. Finally, EFICA was used to perform blind source separation on the re-
constructed signal, which effectively reduced the noise in the vibration signal, maximized the energy amplitude of the fault frequency, and fa-
cilitated the identification of fault characteristics; the experimental research on early failure of actual rolling bearings was designed. The re-
sults indicate that the method can obviously suppress the interference of noise and modulation frequency components, and highlight the char-
acteristic frequency components of the fault. Comparing with the combined method of CEEMD and EFICA, the signal-to-noise ratio increases
by 24.76% , which can identify fault information more accurately and meet the requirements for bearing diagnosis.
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