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Envelope Slice Spectrum Analysis Method Based on VMD for Rolling Bearing Fault Feature Extraction
BIAN Jie">, CHEN Ya—nong'"’, MEI Qing'*, YUAN Wei"?, LUAN Xiang'”
(1.AECC Hunan Aviation Powerplant Research Institute ,2. AECC Key Laboratory of Aero—engine Vibration Technology :
Zhuzhou Hunan 412002, China)

Abstract: In order to accurately extract the fault features from non-stationary rolling bearing fault signals , a fault feature extraction
method based on variational mode decomposition(VMD)and envelope slice spectrum was proposed. VMD was used to decompose the bear-
ing fault signal into a group of modal components, and Hilbert transform was used to obtain the envelope signal of each modal component,
then, the slice spectrum of envelope signal (VMD envelope slice spectrum )was obtained to extract the bearing fault features. The amplitude
spectrum of each modal components was analyzed and the VMD amplitude spectrum was also obtained for comparison. The VMD envelope
slice spectrum and VMD amplitude spectrum were used to analyze the normal bearing vibration signal , inner ring fault signal, outer ring
fault signal and rolling element fault signal respectively. The results showed that no bearing fault characteristic frequencies shown in the
VMD amplitude spectrum, but there are fault characteristic frequencies of the inner ring, outer ring and rolling element, as well as the relat-
ed super—harmonic components and modulation frequency components can be observed in the VMD envelope slice spectrum , which demon-
strate the effectiveness and advantages of bearing fault feature extraction by the VMD envelope slice spectrum.
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