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ABSTRACT

The accessory gearbox is an important component of aero-engine power transmission, and its
complex structure and harsh service environment make it very easy to generate gear and bearing
failures, which can cause flight safety accidents. Therefore, it is of great significance to carry out
gear and rolling bearing fault diagnosis for aero-engine accessory gearboxs.

The structure of aero-engine accessory gearbox is complex, and its vibration signal
components are complicated, including gears, bearings, and noise interference signals. This paper
addresses the problem of aero-engine accessory gearbox fault diagnosis under strong background
noise conditions, researches the operation mechanism of gears and bearings in the accessory
gearbox, constructs a simulation fault signal model, and proposes a new method for collaborative
diagnosis using multiple signal processing methods, which firstly separates gear signals and
bearing signals using discrete random separation; then, deconvolutes the separated Then, the
separated gear signal and bearing signal are processed by minimum entropy deconvolution to
eliminate the path influence and obtain the noise-reduced and enhanced fault signal; finally, the
signal is decomposed using variable modal decomposition to find the optimal resonance band, and
the envelope spectrum of the decomposed signal is obtained by envelope demodulation and
spectral analysis, and the fault characteristics are extracted from the envelope spectrum. The paper
validates the method by simulating signals, public data sets and real aero-engine accessory gearbox
test data, and the results show that the proposed collaborative diagnosis technique integrating
multiple signal analysis methods can achieve effective diagnosis of gear and bearing faults,

providing a new method and idea for actual aero-engine accessory gearbox gear and bearing faults.

KEY WORDS: Aero-engine Accessory Gearbox, Gear Failure, Collaborative Diagnosis,

Rolling Bearing Failure, Signal Analysis
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HgIEATR .
(3) WS

N N i 2-12
/()= A2+ c0sRAD)Y. 9,0+ A, (2+osRADY 8,1~ ) 12
g, = C-exp(-27f, (t—fi))sin(—zml—fz 0 —fl))
b b (2-13)
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FHFIR, ZEIRARBNF 51 X (n) & wi (n) 7E5 & A JARNI (] 4818 K T ¢ AT 1R 305
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2, Aranh:

SXSXk(f) _ SPdek(f)

= (3-3)
SEXI(F)  Spn (F)+5 40 (F)

H(f)=

T, Sy S,y AAEThERE, Sy, 18 UV MRS F IR B, B (n) #r(n)
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