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Abstract: Acoustic emissions are elastic waves accompanying damage processes and are therefore used

for monitoring the health state of structure. Arrival time estimation is most important to locate the

source of acoustic emission caused by damage process or crack growth. This study paper proposes a

new method to separate the multimodal and dispersive acoustic emission signals, and to estimate the

first arrival times.

The chirplet transform and the dispersion curves of the fundamental Lamb wave

modes are utilized to separate the first-arrived modes and to estimate the arrival times. To validate the

proposed method, experiments were performed on a steel plate using pencil lead break test. Results

show that the proposed algorithm can effectively estimate the first arrival times.
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Fig. 1 Representation of chirplet transform
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Fig. 3 Group velocity dispersion curves
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(b) Spectrogram of the measured AE signal

Fig. 4 Measured AE signals and spectrogram
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Table 1 Parameters for first-arrival S,, A, modes
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Mode Amp.
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