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Gearbox fault diagnosis method based on MVMD-MOMEDA

CUI Suxiao, CUI Yanping, WU Zhe, LYU Zhiyuan, ZHANG Linlin

(School of Mechanical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018, China)

Abstract: Aiming at the problem that the early weak fault diagnosis of gearbox vibration signal is difficult due to the influence
of complex transmission path and strong background noise, a gearbox fault diagnosis method based on multivariate variational
mode decomposition (MVMD) and multipoint optimal minimum entropy deconvolution adjusted (MOMEDA) was proposed.
Firstly, MVMD was used to decompose the multi-channel vibration signals after fusion, and a series of IMF components
representing the local characteristics of the signals were obtained. Secondly, the kurtosis value (Ku) was introduced to select
the best mode for signal reconstruction, and the IMF with high noise content was eliminated. Finally, the fault frequency was
identified by MOMEDA feature extraction to the reconstructed signal to achieve the purpose of fault diagnosis. The results
show that the proposed fault diagnosis method can effectively eliminate the interference of the noise components, identify the

fault impact components in the signal and its frequency doubling, and then determine the fault type. The MVMD-MOMEDA
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method solves the problems such as the inability to deal with multi-source signals in a single channel and the difficulty in

extracting early weak fault features, which provides reference for fault diagnosis and multi-source signal processing.

Keywords: data processing; gearbox; multivariate variational mode decomposition; multipoint optimal minimum entropy

deconvolution adjusted; feature extraction; fault diagnosis
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Tab.1 Calculation results of fault frequency
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Tab. 2 Center frequencies for different K values

Hz
EH K IMF1 IMF2 IMF3 IMF4 IMF5 IMF6 IMF7
3 0 465. 4 1767.40
4 0 465. 4 1 384.96 1 795.07
5 0 465. 4 1018. 88 1412. 60 1 803.78
6 0 465. 4 1017.86 1 406.98 1 745.40 1 943. 56
7 0 465. 4 832. 00 1047.55 1412.10 1 746. 40 1 944. 06
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Tab.3 Bandwidth corresponding to the center frequency of different K values

Hz
PEK IMF1 IMF2 IMF3 IMF4 IMF5 IMF6 IMF7
3 0~335 226~865 1416~2 071
4 0~335 226~767 1057~1 629 1 543~2 065
5 0~335 226~615 806~1 185 1305~1 572 1 641~2 006
6 0~335 226~596 810~1 232 1219~1 571 1 605~1 847 1 838~2 047
7 0~335 226~654 661~958 914~1 237 1246~1 552 1591~1 847 1847~2 061
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Fig. 9 Time-domain diagram and spectrum diagram of MVMD decomposition under different working conditions
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Tab. 4 Kurtosis values of various IMF components

T IMF1 IMF2 IMF3 IMF4 IMF5
ekt B 5 6 2.068 2 3.288 3 15.562 7 21.915 8 5.569 3
KGRI 1,291 1 3.194 2 14.217 7 14,2152  13.941 2
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