$39% H4M HL T 5 AR 2 4R Vol.39 No. 4
2025 4 4 JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 047 -

DOLI: 10. 13382/j. jemi. B2407904

HUIBHE SRR S R E R T
TR %

Bsid BEE A% FBR
(KT REAHRESIM TR K 410004)

i E.HTIERRES TREREZA WA TR TAERE, 4 RS S B2 Wi e 7Bk ik, 281
A (9 F5 BB () 7 i AN B SR 2 iR AE S B2 W R 3897 — 5 1 R B, BCE 4R T — P LA 80 5 0 R sl il B 1) e e 12 W
Tk B R R AU R RN [R] £ 28 R AR B 55 5 ARG X R R ZE A T i B S 4y SR AR 7 L
5 AH T R ) 65 A R AR ) SR TR AR 55 B AR R 1 i O 22 AU Rl G O VTR O A SE B By 22 Wl Oy 220t
B E A T 7 N 2 B A T Rl 5 3505 F AR A5 W LA B0 S A B )2 SEAS FR IR 4 42 M) 26 (WDCNN ) #4750 — 171 2%
FNE A A PIRIGE OL T RIS W, SCIRZS SRR 1207 L Re I W B2 = 2 W v o O AR TR B S R 0 T i O T LR — 1
TR K 50y B0 9K 538 7 7 T VT 50 IR 5 2. 429% 1 12, 92% , B IF 1 3% 05 15 09 RchE S5 s

KB  WEIE ;TS LA B4R Ok 5l

FE 45 3KS . TP206.3;TNO6 XRRFRIRAG . A E RiRAEF R4 24K 510. 4010

Fault diagnosis method for hydraulic pumps under variable load conditions
based on the fusion of mechanistic models and data-driven approaches

Zhou Jingnan Tang Hongbin Ren Guangan Liang Yixiao

(School of Automobile and Mechanical Engineering, Changsha University of Science & Technology, Changsha 410004, China)

Abstract: Due to the harsh working environment and complex working conditions, the hydraulic pump is often in the working state of
variable load, severely challenging its condition monitoring and fault diagnosis. However, the existing model-based and data-driven
methods have some limitations in fault diagnosis, so a fault diagnosis method based on the fusion of mechanism model and data-driven is
proposed. First, the virtual prototype model of the hydraulic pump is built, and the faults under different loads are simulated to obtain
the simulation pressure signal. Then, the hydraulic pump is tested for fault, and the experimental pressure signals of load and fault state
corresponding to the simulation signal are collected. Following that, the variance of simulation and experimental data is calculated
according to the proposed variance weight fusion method, and the optimal weight calculated by variance is used to fuse the simulation and
experimental data. Finally, the fusion data is input into the deep convolutional neural networks with wide first-layer kernels for fault
diagnosis under single and mixed loads. Experimental results show that this method can significantly improve the accuracy of diagnosis,
and the accuracy is 2. 42% and 12. 92% higher than that of single model-driven and data-driven diagnosis methods in the case of mixed
load, which verifies the effectiveness and superiority of this method.
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Fig.2 Hydraulic pump plunger movement diagram
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Fig. 12 Simulation data diagnosis results at 20 MPa
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Fig. 13 Diagnostic results of experimental data at 20 MPa
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Fig. 14 Fusion data diagnosis results at 20 MPa
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Fig. 15 Diagnostic results of variable load simulation data
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