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Figure 2 Bearing simulated signal
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Figure 3 Simulation signal decomposition results by FIF
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Figure 5 Experimental device system
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Table 1 Technical parameters of roll bearing
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Figure 6 Time-frequency domain diagram of

bearing inner ring fault signal
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Figure 8 Decomposition result of inner ring fault by FIF
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Figure 11 Envelope spectrum of reconstructed signal

processed by CYCBD
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Fault Feature Extraction Method of Rolling Bearings Based on FIF-CYCBD

LIU Yang, LI Lingjun, WANG Yu, WANG Junshuo, CAO Yalei

(School of Mechanical and Power Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract; Because of the complexity of working conditions, it is difficult to extract fault features from vibration
signal of the rolling bears. In order to address this problem, a fault feature extraction method based on fast
iterative filter decomposition ( FIF) and maximum second-order cyclostationarity blind deconvolution ( CY-
CBD) method was proposed. Firstly, the fault signal of the rolling bearing was decomposed by FIF to obtain a
series of intrinsic mode function. The components with the correlation coefficient of the source signal greater
than 0. 6 were reconstructed, and the appropriate cycle frequency was set according to the decomposition result
obtained by FIF. Then the CYCBD method was used to unmix and denoise the reconstructed signal. Finally,
the processed signal was envelope demodulated to successfully extract the fault features. Compared with the
prominent noise component in the signal, the amplitude of fault characteristic frequency obtained by processing
was higher than that of noise. Therefore, the method proposed in this paper could effectively realize the
extraction of bearing fault frequency and its frequency doubling characteristics.

Keywords: fast iterative filter decomposition ( FIF) ; maximum second-order cyclostationarity blind deconvolu-

tion( CYCBD) ; rolling bearing; feature extraction; cyclic frequency



