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Extraction method of characteristic signal for

vibration fault of liquid rocket engine

LIU Yingyuan, CHEN Haifeng, GENG Zhi, ZHU Chengliang
(X?’an Aerospace Propulsion Test Technology Institute, Xi’an 710100, China)

Abstract : The test of liquid rocket engine is a high cost and high risk project, because of the design
defects, parts processing errors, working process and mechanical connection structure, which resulting in
the large vibration phenomenon during engine testing. The state monitoring and fault diagnosis method
based on engine vibration signal analysis is an important means to improve engine reliability and reduce
test cost. A mathematical model for vibration fault diagnosis of liquid rocket engine is presented in this
paper. On this basis, seven characteristic signal extraction methods in the process of engine test are intro-
duced in detail. They are amplitude feature extraction, power spectrum feature extraction ,spectrum analy-
sis(harmonic frequency identification and edge frequency identification ) , fundamental frequency feature
extraction , state feature extraction,wavelet feature extraction and high-order spectral feature extraction. In
addition , combined with the actual fault diagnosis scheme of the engine,an application example of the en-
gine characteristic signal extraction algorithm is given,and this method is verified by the engine hot-fire test.
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Fig.1 Fundamental spectrum
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Fig.2 Wavelet decomposition of vibration signal
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Fig.3 Schematic diagram of engine fault diagnosis scheme
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