Modeling and Simulation B 51/ &, 2025, 14(5), 31-43 Hans )
Published Online May 2025 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2025.145371

EF ¥ ILMOMEDAFI Teager it EE FHY
ITERHFICH

GE
EHE RSN AR B, B

Wes H . 20254F4H1H; S HEM: 20254E5H1H; KA H: 20254E5H8H

wm B

FEXPIRE RRFEIE TT R RGUT ER WML SIS, ¥ T Teagerfb B E 77 B MRS BT T 1
R, AR E T —MEESHEMUN L SR/ MEFER(MOMEDA) 5Teager (b BEH T HITE#
RS R R R BURT ¥ . 20715 Jaxt i RS 5 SEMOMEDAR S RAL B, BEE BT £ mIH R
EIRPHR RS S RIS . R Teagerfe B TIHRMRMEIFE, BIFTRES, #HmE2)
TeagerfE Bk, T HpE & B SER T MIRRHMERE, RATERURIFE. ELRATRE SRR
AR SRMER I G AR T, TN TE2HAT ER REAR AR T RiE, RS
SRAEBA BESE AT B 50 SRR A HE R 3R B

X7
MOMEDA, $FiRE(, TeagerftBE T, ¥k

Planetary Gear Fault Diagnosis Based on
Parameter Optimization of MOMEDA
and TEAGER Energy Operator

Shanshan Que

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Apr. 1%, 2025; accepted: May 1%, 2025; published: May 8", 2025

Abstract

In the context of weak fault feature information of planetary gears in planetary systems under
strong background noise, Addressing the constraints of the Teager energy operator in fault feature
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extraction, this paper introduces an innovative approach that integrates Multi-point Optimal Mini-
mum Entropy Deconvolution (MOMEDA) with parameter tuning and the Teager energy operator to
extract pitting fault features in planetary gears. This method first performs MOMEDA deconvolution
processing on the fault signal, Subsequently, periodic components within the fault signal are iden-
tified through the analysis of the multi-point kurtosis spectrum. The Teager energy operator is used
to enhance the fault impact features and weaken the interference signals, thereby obtaining the
Teager energy spectrum. By comparing the energy spectrum with the theoretically calculated fault
feature frequencies, the fault features of the planetary gears can be identified. In the actual bench
test for extracting the fault signal features of key components of the AT transmission, this method
was applied to the pitting fault of multi-row planetary gear systems for verification. The test results
prove that the fault features of the planetary gears can be accurately extracted.
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Figure 1. Schematic diagram of the algorithm flow based on parameter
optimization MOMEDA and Teager energy operator
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Figure 2. Schematic diagram of the test bench composition
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Figure 3. Schematic diagram of pitting
fault of planetary gear
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Table 1. Planetary wheel pitting fault parameters
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Table 2. Dynamic parameters of planetary wheel fault in first gear condition
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Figure 4. Time domain diagram of planetary wheel pitting fault signal
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Figure 5. Time domain diagram of fault signal after Teager energy operator
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Figure 6. Envelope spectrum after Teager energy operator
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Figure 7. Multi-point kurtosis spectrum of planetary wheel pitting fault signal
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Figure 8. MOMEDA algorithm signal enhancement time domain and filter impact
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Figure 9. Teager energy operator envelope after enhancement
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Figure 10. Feature extraction of planetary wheel pitting fault
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