%39 %% 7 # B T = Vol. 39 No.7
2022 %7 A Journal of Mechanical & Electrical Engineering Jul. 2022

DOI:10.3969/j. issn. 1001 —4551.2022.07. 006

EF VMD 5 MLP g9 B #5h A& FE M 5%

BRI, AN R
CHVTIT . HLAL P A 3T 5 0 i PR R 96 TR L W B 310018)

HEEE 1 XTI 14 73 R TR 25 E AL ( PMISMD) b 7l s i I 7 2 o 5 2 I 1% [ 88T, b PMISML il 75 30 B B A T3 1k AR 5 ot 4465 ) 46 1) 6 )
Ik T TARSE, $2 8 T —Ff PMSM Sl i 0 — (LR AEFe b 48 & 1A 8 Jr v, F—Fh B F VMD 1 MLP (1) PMSM Fili 7K i b A6 )
Tk HG, RHRLE PMSM Hli & S AT R R AE 84 T3 — AL Ab B 7 3 B T — 1~ PMSM Rl AR i s SR AR 8 AR A A5 SR e, R
U JE PAR SRS A (VMD) J5 ik SR sh 5 5 34T T REME Y SR T SO AT s e AE , 3 s T IH— ks b A IR E T2 2
JEJNZE (MLP) f i 28 0 25 B0 S6E AR B VA — AL R bR 88 A 04T T U125, A9 3) T —Fh = oA B PMSM Rl AR S e A 48 5 B )5, R T —
0] DB NUR S5 3) 2 48 00 0 R e ) X 35T VMD 1 MLP /i PMSM 1Al B a6 7 v 098 S0k FSe sk v 64T 7 36
UE, WFFE45 R H . PMSM Hli 7R B R AE H5 R 45 & LA B F8 i AT S SR A e R AE AR 77 , 2 1 VMD 1 MLP () PMSM £ 75 % 1)
SRS YA B R 3K 95. 4% IR ZE AR IRAIE T )0 —1k PMSM Bl7R il s R AE 8 AR 4R & 1 e i, DL LT VMD 5 MLP /i PMSM i 7
AL R A ) e A B

SCERAR) Bl R AR R I 5 AR [R AL FEL L 5 SRR AE s RS 2 3 AR Ay IS 0 it s 2 2 BN 48 s A — b ab

i E 4 %2 . TH133. 33 ; TM306 SCERERIRAD : A TEHE 1001 —4551(2022)07 -0911 - 08

Bearing fault detection method of PMSM based on VMD and MLP

HUANG Xiao-cheng, HE Qing-chuan, CHEN Wen-hua

( National and Local Joint Engineering Research Center of Reliability Analysis and Testing for Mechanical and
Electrical Products,Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the problem of the low detection accuracy of the existing permanent magnet synchronous motor( PMSM) bearing fault
detection methods, the study of the representation method of the PMSM bearing fault and the detection method based on neural network were
executed. A method for constructing a normalized characterization index set for PMSM bearing faults, and a PMSM bearing fault detection
method based on VMD and MLP were proposed. Firstly, a set of PMSM bearing fault characterization indices was constructed by a method of
fusing the bearing fault frequency domain characteristic parameters of PMSM and normalizing them. Then, the optimized variational mode de-
composition ( VMD) method was used to denoise and reconstruct the vibration signals, extract the bearing fault frequency domain characteristic
parameters, and the normalized set of PMSM bearing fault characterization indices was calculated. The neural network model based on the
multi-layer perceptron( MLP) was used to train the normalized set of PMSM bearing fault characterization indices, and a model of PMSM
bearing fault detection with high detection accuracy was obtained. Finally, a set of test and test device which can simulate the feed drive sys-
tem of NC machine tool was adopted. The validity and advanced nature of the PMSM bearing fault detection method based on VMD and MLP
were verified. The experimental results show that the proposed normalized set of PMSM bearing fault characterization indices has stronger fault

characterization ability than the existing ones, and the average detection accuracy of the proposed method is up to 95.4% . The experimental
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results verify the advanced nature of the normalized set of PMSM bearing fault characterization indices, and the proposed bearing fault detec-

tion method of PMSM based on the VMD, and the effectiveness of PMSM bearing fault detection method based on VMD and MLP.

Key words: bearing fault feature extraction; permanent magnet synchronous motor (PMSM) ; fault characterization ; neural network ; varia-

tional mode decomposition (VMD) ; multi-layer perceptron ( MLP) ;normalization processing
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