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Fig.1 Schematic diagram of the overall structure of the experiment
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Fig.2 Schematic diagram of sensor installation
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Fig. 5 Electrostatic signal performance test
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Fig. 6 Noise reduction of electrostatic signal in performance test
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Fig. 7 Electrostatic signal of fatigue test
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Fig. 8 Noise reduction of fatigue test signal
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Table 1 The correlation coefficient of activity level for the
same work condition
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AL(8.9) 0.796

AL(10.11) 0.816
AL(6.7)

AL(12.13) 0.571
AL(16.17) 0.537
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Table 2 The correlation coefficient of activity level for
different work condition
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Research on Electrostatic Monitoring Method for Aeroengine Fatigue Test

Wei Donghao', Wen Zhenhua', Guo Xiao', Chen Weiwei?

1. Zhengzhou Institute of Aeronautical Industry Management, Zhengzhou 450015, China

2. AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China

Abstract: The electrostatic monitoring technology is introduced as a new technology to monitor the condition of the
aeroengine which is aiming at the problems of frequent faults and backward monitoring methods in the fatigue test
stage of engine prototype. The self-developed electrostatic sensor has been used to complete exhaust electrostatic
data acquisition in fatigue test run on ground bench of a certain turbofan engine which is been further analyzed to get
accident details. The whole gas circuit components are taken as the fatigue test object in the experiment. It is found
that the fault particles produced by the gas circuit components cause the induced charge to increase by about 100%;
further, based on feature extraction, the auto-correlation coefficient of characteristic parameters of electrostatic signal
is calculated. Under the same working conditions, the maximum correlation coefficient of the activity level is 0.816,
indicating that the activity level has good robustness; the maximum correlation coefficient of activity level under
different working conditions is 0.396, indicating that the activity level is highly sensitive to the change of working
conditions. The electrostatic monitoring technology can effectively indicate the state information of the aeroengine
prototype during the fatigue test process, which can effectively reduce the risk of damage to the prototype and
preliminarily warn the early failure state.
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