H51% H6 B o X @ K F F R Vol.51 No. 6
2017 4F 6 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jun. 2017

DOI. 10.7652/xjtuxb201706002

et HVD 5 Lempel-Ziv & 2214 &
HEsh R BB GIEE T A

E, A, TR, TR, R A
(L. P9 25200 R BRSO S TR R A HE ME AL R E, 710049, P%; 2. YL R
LB AR BE . 710049, VA% 3. Hrdd Ry TR B, 830046, & A

WE. 2R EHIERBEAT AN P A, B —FFETHRMFERD M
(HVD)#= Lempel-Ziv £ & Wl & (LZC) 89 & sh #h K M B R4 2 E -4 7 k. &5 & AR
HVD ¥R h b AT 5 o A Ed X B RB B R F 69 HVD #1486 52, K T E 947
MNEHVD it 2P A B s EH EMZUELET . RAHNMEFTALFTEHEERNEZTH
LZC #8547, X T HVD w9 S m P M, R A e r skt Lt i it A5 Ao s 5 R AW,
B e B T L AR B P LR T RS o M A A e B HVD-
LZC =R T ARG AREG R A NI BRERE T EREANZ ST FRBMRETIEX
ML FAR TR RRRBETHRERDBEX 5 F .48 A B KB4 KRS0 HVD-LZC 4 /e
R A R 34 Sk AT AR F A 69 LB e EAL(GA-SVM) 7 ikt 3 A R B 4145 0k A 49 A 5L B
S5 # HVD-LZC # /e 8t 47 M X 547, 4 2 29 HVD-LZC 3545 £ R 44 /K W 91 B 69 R B 3% 45 #2
JE b BLA AR A AT A R S AR A S B ARG AR R A R AE AR AR T — AR 2y ik

KB R ARG MG AR A A RO R S5 M Lempel-Ziv 5 2 ol &

FESES. THI33.33 XEFREE: A XZEHS. 0253-987X(2017)06-0008-06

Assessment Method of Early Damage Severity for Rolling Bearing
Based on the Improved HVD and Lempel-Ziv Index
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Abstract: A fault severity assessment method is proposed to solve the problem that early fault
signals of rolling bearings are weak and difficult to be quantitatively measured, and the method
uses Hilbert vibration decomposition (HVD) combined with Lempel-Ziv complexity (LZC).
HVD is adopted to decompose fault signals of rolling bearings into initial HVD components
ordered from large to small and with different instantaneous frequencies. The best initial HVD
component is selected based on the kurtosis index analysis, and then the component is used to
reconstruct the fault signals. The normalized LLZC index of the reconstructed signals is calculated

using the mean symbolic method. The mirror extension method is adopted to deal with endpoint
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effect of HVD. Simulation results show that the mirror extension method effectively improves the
endpoint effect of HVD, and the decomposition accuracy is obviously increased. The HVD-LZC
method is used to analyze fault signals of the inner and outer rings of rolling bearings with
different level of defect severity, and the results show that the method eliminates the non-
stationary and non-linear interferences. As a result, the main fault vibration modes are extracted
and the HVD-LZC characteristic intervals for different damage state are estimated; The
characteristics of HVD-LZC for three kinds of fault severities of rolling bearing are modeled using
the GA-SVM based on RBF kernel. Experimental results show that the HVD-LZC method
recognizes different levels of fault severity of the inner and outer rings of rolling bearings.
Hence, this study provides an effective fault severity assessment method for rolling bearings.

Keywords: rolling bearing; damage severity assessment; Hilbert vibration decomposition;
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