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A study on the acoustic emission characteristics of laminated composite structures

Jaesung Park’, Kwang-Su Kim’, Ho-Sung Lee’

ABSTRACT

This paper studied the AE(acoustic emission) characteristics of the laminated composite structures. The
composite stiffened panels under the compressive loading emitted various AE signals when they buckled or
changed the buckling modes. In addition, the failure initiation and propagation generated a lot of complex
signals. From the continuous signal generation, we identified when the failures initiated and whether they
propagated or not. The single lap joint of laminated plates under tensional load also generated AE signals when
bonding region failed. The first failure occurrence and its propagation are monitored by generated AE signals.
The characteristics of AE signals used in this analysis are cumulative hits, hit distribution, peak frequency of
generated AE waveform and amplitude of signals. The analysis of AE signals shows that continuous increment
of cumulative hits can be regarded as damage propagation and three dominant peak frequencies can correspond
to typical failure modes in the laminated composites.
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Fig. 1 The typical shape of an AE signal.
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Fig. 2 The experimental setup of composite stiffened panel.
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Fig. 3 The cumulative hit distribution(unloading before final failure,
specimen 1).
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Fig. 4 The cumulative hit distribution(final failure, specimen 1).
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Fig. 5 The cumulative hit distibution(final failure, secondary bonding
specimen).
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Fig. 6 The peak frequency distribution(unloading before final failure,
specimen 1).
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Fig. 7 The peak frequency distribution(final failure, specimen 1).
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