# 39 &% 3 . B L 1= Vol. 39 No.3
2022 3 A Journal of Mechanical & Electrical Engineering Mar. 2022

DOI;10.3969/j. issn. 1001 —4551.2022.03. 006

EF VMD-SVD #1 SVM B 7E sk
MRS EIC BT

7K E, PN
(CHR s B 5 AR A B HLHL TAE &, HoR 22 730070)

TEE RNV A RSG5 B Rt AL TPARAR s, Rl i EL 0T 0 355 B i A5 5 5 32 W 70 1 T8, TR1 b 7 i e a2 T v s A 4R UL
WAL, RO L RS TR B X I — (AL 48 0 T — B AR /3 BE AR 43 ( VMD) -3 5B 43 f# (SVD) R SZ 41 SEHL (SVM) A e i
MBS 2 W vk 00, W IRIB IR B 5 64T T VMD 20, -5 8 T HA T A58 G55 R 5 NS oG 5l T TS EM,
N SVD $2I T HEHA(E 5 0AF SEARE 17 i 5 K HRRE M i i A SVM IEAT T SRR 2 W, 1) XU B2 5% T S PR AL S 56 65
SEIECHEIGIE 1% A R, BRI 2T VMD-SVD J7 s A5 B A2 o0 (IMF ) RE B4 0 2 S0 26 P ARG o R e 1k,
FE = YERRE TS B R I ARG i W] 231 s 76728 TOURUR R 6T | 55 FA A & 5 A L, 20 1 B T8 & i Ukl % -1 45
ARG NFNE T 95.96% 95.95% , T LAAG ZCHB R H i 7R 25 @ s BB o e s 215 0

KRR AR SIS A s AT AR A 5 A I L B2

HE 425 THI33;THI7 XEKFRIRES A XEHS 1001 —4551(2022)03 - 0324 - 06

Fault diagnosis of rotating machinery based on VMD-SVD and SVM

ZHANG Yan-xia, HU Wen-gang
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Abstract: Rotating machinery vibration signals had nonlinear and non-stationary characteristics, and the early weak fault signals were easily
disturbed by noise and difficult to be extracted fault features and identified fault types in fault diagnosis. Aiming at these problems, a method
for fault diagnosis of rotating machinery based on variational modal decomposition (VMD) , singular value decomposition (SVD) and support
vector machine (SVM) was proposed. First, the original vibration signal was decomposed by variational modal decomposition to obtain sever-
al component signals. Then, the signal was reconstructed for each component signal, and the singular value feature vector of the reconstruc-
ted signal was extracted using singular value decomposition (SVD). Finally, these extracted feature vectors were inputted to the support vec-
tor machine (SVM) for pattern training and the test set was used to complete the fault diagnosis. The effectiveness of the proposed method
was verified by the measured experimental data of the double-span rotor fault simulation experimental platform. The experimental results show
that the singular values of the intrinsic modal function (IMF) component matrix obtained based on the VMD-SVD method show good stabili-
ty, and show good separability in the three-dimensional characteristic scatter plot. Under variable working conditions and different speeds,
the proposed method has a higher recognition accuracy rate than other combined methods, and the average classification recognition rate rea-
ches 95.96% and 95.95% respectively, which can effectively identify the type of bearing fault.
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