# 38 5 9 M . B L 1= Vol. 38 No.9
2021 9 A Journal of Mechanical & Electrical Engineering Sep. 2021

DOI;10.3969/j. issn. 1001 —4551.2021.09.018

EF VMD-MDE )t ERER
5 W 5
WA e E? k]

(1. TR B T ARty T RE KB 451191 ;2. Wl a3 TR AL 5 3h ) TR Bx,
TR FEAE 454003 ;3. B & R B & A PR, FE #RHH 451191)

TEE 0 AR S A AR AE BB EE AR 1 ( VMD) SR SE BN B R A T A0 BT B, A A MERA M w3 ) [ L, 4 %k — e L, 2 10 T — il
T AR AT BEAS A3 R IE BB B EE MG (VMD) 0 22 RS BCAT 0 S B 0 A S 0 1 S S S i W s . i W RA 5 5 e AT T VMD
IR A T RER AR R G T RS R AR AE B 5 L (FER) T E 38 AL R AR E RE B TR AR (VMD) R RO B A
% (MDE) B 75 1 s i J , LAE ZEAE B IS W R IS 0 42, 3 3ok 475 B0 43 A 7 s, MR X A S 2R 7 1E RS 5 9 Mo TET BS54 0. 1 mm
0.2 mm 0.3 mm RE T BEBHEAT T 5087, D5 B FSE S5 SR 7 220 W7 15 n Bk () RUBE (9 s R v REDRE AR 5 51 %) BRI P R 2 v
FRUT T B W AR R K BT A A8 ki A 5 DE MSE A MFE A He 1205 kA3 B B s 3 B R B 4 ELM
FAXS SVM BN ZRIS 4L T 12.5% , [ IRS BESR T T 17% s ARXE T HAb 7 % SR T IZ 5 12508 Wik 28 558 1 Bl RS 400 s e 47+
TR 73 2 A 5T S Y MERA M 3R i T IR IZ TR

SRABIA) AT SO BE R B s (5 5 R B AR SRS A A R RAE BE i S AL s FRIE RB 5L o 1L ; 2 RS HICA i

i E 425 TH322 XERARIZED A XEHS 1001 -4551(2021)09 - 1202 - 05

Fault diagnosis of plunger pump wear
based on VMD-MDE method
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Abstract; The variational mode decomposition characteristic energy reconstruction ( VMD) method has a problem of low accuracy in fault re-
alization. Aiming at this problem, a fault diagnosis method of piston pump slipper wear based on variational mode decomposition (VMD) and
multi-scale entropy was proposed. Firstly, the energy allowance of original signal was obtained by VMD decomposition, a VMD-MDE ( multi-
scale distribute entropy) method based on characteristics of energy ratio (FER) was designed. Taking the fault diagnosis of the piston pump
as the research object, the condition of the piston pump under the normal condition and the slipper end wear of 0.1 mm, 0.2 mm and 0.3
mm was analyzed in turn. The simulation results show that the randomness and complexity of the coarse-grained sequence decrease obviously
with the increase of time scale. After the degree of failure increases, a more regular change process is formed. Comparing with DE, MSE and
MFE, the calculation speed is faster and the separation effect is better. The training time of ELM compared to SVM is reduced by 12.5% ,
and the test accuracy is increased by 17% . The efficiency of fault diagnosis is improved. Comparing with other methods, the proposed meth-
od can obtain faster classification rate and higher accuracy when diagnosing slipper wear fault of the plunger pump.

Key words: plunger pump; wear vibration; signal extraction; variational mode decomposition characteristic energy reconstruction ( VMD) ;

characteristics of energy ratio ( FER) ;multiscale distribute entropy (MDE)
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