H45% 58 &/ L F O M Vol. 45 No. 8
2024 4F 8 H Chinese Journal of Scientific Instrument Aug. 2024

DOLI: 10. 19650/]j. cnki. cjsi. J2412403

EANETKREREEFSESHAEIRAE
REYPHISMEISE

AR\ B AT, Fas XER
(1. RALE IR E b TRE2ERE Tk 132012; 2. AEHETR RIS TS R A A/ FBM 450000)

o B AT R GOATI AR AN RO E Z I T B A R — R E SRR A AR DL B & SR T
LW, YR AR KR B AR FURR IR AR 2 AR IR AR A 1 T X B2 R R R 46 2R A MG B 450%, S e, AR SCIR H T &2 A
B IRUREL U A0 A P 15 5 I (R 5 DR A R ) AR SO T B 0 8 T SR 5 AT s A 260 v AR [T 6 2R 1 RIS R 4, Il i
FgE A e L e bR, PP IRRACR & Jn , MR &5 SR G TR R W A 1, 0 B G e &, 2B il By o
W SRIZ W, SC56 S BUAEAE /PR B FrEm PR ES R 030 68 f EL A8 AR 4 5118 0. 948,0. 972,0. 977 1 0. 964 3,45 A ik
W] TR REHA R AR IR AE B AR B B2 W B T A

KR WA, 75 555 IS W #R A TR

FESES: THI65.3 XHERARIRAD: A ERERAEZR KRG 470. 4047

Identification and fault diagnosis of sound signal coupling modulation
model of wind power gearbox under compound fault
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(1. School of Automation Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Huaneng Henan clean energy branch, Zhengzhou 450000, China)

Abstract : To assist experts in fault diagnosis, a sound signal coupling modulation model is proposed for compound faults caused by damage
at different positions in a two-stage planetary gear system with a single-stage parallel gearbox. When compound faults occur in a wind
turbine gearbox, their characteristic frequencies affect the meshing frequencies of different gear stages in the form of amplitude modulation
and frequency modulation. Therefore, this paper proposes a coupling modulation model for the amplitude of sound signals in the wind
turbine gearbox under compound faults. By utilizing a parameter identification approach, the modulation coefficients for different gear stages
in the proposed coupling modulation model are determined. An energy ratio of sidebands index is constructed to evaluate the effectiveness of
the identification. Finally, the reconstructed spectrum of the sound signal coupling modulation model is used to determine the location of
compound faults, achieving auxiliary fault diagnosis. Experimental and field data analysis show that the sideband energy ratio indicators for
evaluating the identification results are 0. 948, 0.972, 0. 977, and 0. 964 3, effectively. These results effectively demonstrate the validity of
the model identification, laying a foundation for automatic diagnosis of gearbox compound faults.
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Fig.1 Schematic diagram of gearbox structure
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Fig.2 Identification system block diagram
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Table 1 Simulation signal parameter values
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Table 2 Gearbox structural parameters and order
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