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Fig.1 Electrostatic induction principle
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Fig.2 Electrostatic monitoring sensor
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Fig.3 Composition of electrostatic monitoring system for gas path fault
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Fig.4 Aero-engine simulation testbed
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Fig.5 Electrostatic signal generated by burn fragments fault
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Fig.7 Electrostatic signal generated by combustion chamber

carbon fault
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Research on Electrostatic Monitoring Technology for Fault Diagnoses of
Aero-engine Gas Path

Huang Manguo, Liu Defeng, Yan Yu, Gao Yunduan, Zhu Yongbo, Yu Rui

Aviation Key Laboratory of Science and Technology on Special Condition Monitoring Sensor Technology, AVIC
Beijing Changcheng Aeronautic Measurement and Control Technology Research Institute, Beijing 101111, China

Abstract: The failure of any part of the aero-engine gas path will seriously affect the performance of the engine, and
even cause serious consequences. In this paper, the monitoring technology of engine gas path debris based on
electrostatic monitoring mechanism was studied, an aero-engine gas path fault electrostatic monitoring system was
designed, and two typical fault simulation experiments were carried out on the engine simulation test-bed. The
research shows that the system can judge the fault of the engine gas path components by monitoring the electrostatic
level and change rule of the engine exhaust particles, and provide the key technical means for the engine fault
diagnosis and health management.
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