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Numerical simulation and experiments of structural acoustic emission
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Abstract: Transient elastic waves produced by acoustic emission sources could generate acoustic emission signals with various frequencies
and modals in propagation, which lead to some difficulties using acoustic emission in non-destructive testing. Aiming at investigating the
propagation of acoustic emission signal, finite element method was used to simulate the propagation of acoustic emission signals in thin alumi-
num and the reflection waves from structure boundary. Time-domain waveform of acoustic emission was obtained and its propagation charac-
teristics could be extracted from this model. Pencil-lead breaks system was built to simulate and collect the acoustics emission signal. The
simulation results well agreed with the one obtained from pencil-lead breaks experiments. The results indicate that finite element numerical
method can be an effective method to analyze the propagation of acoustic emission. It provides the numerical model for acoustics emission
based structural damage detection and precise theoretical foundations of using acoustic emission in non-destructive testing.
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