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Health monitoring of airplane key components based on acoustic emission
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Abstract: A new health state recognition and diagnosis approach for the primordial acoustic emission signals from an
aircraft horizontal tail is proposed, which uses wavelet packet transform and support vector machine to monitor effec-
tively the aircraft key structure component fatigue damages, discover hidden trouble in early time and avoid fearful ac-
cident from occurring. The primordial acoustic emission signals are decomposed by wavelet packet transform. The ener-
gy eigenvector in frequency domain is extracted and inputted into the health state monitor. The health state monitor is
designed using support vector machine (SVM) to recognize and diagnose the aircraft horizontal tail health state. Exper-
iment results show that this method has good performance in recognizing and diagnosing the fatigue crack in the aircraft
horizontal tail, which presents a new approach for monitoring the health state of aircraft structure components.
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Fig. 1 The noise received from the acoustic emission sensor when

the aircraft horizontal 1ail is in normal state
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Fig. 2 Acoustic emission wave when crack in aircraft

horizontal tail occurs
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