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Abstract : For damage in composite aluminum honeycomb sandwich structures, this study first establishes a finite
element model of the structure using simulation software, configuring both intact and damaged states
to simulate guided wave propagation. The excitation signal is a 5—cycle Hanning window—-modulated
sine wave with a center frequency of 150 kHz. By comparing waveform differences between intact
and damaged signals, envelope analysis is performed, and a damage index is constructed based on
time—domain energy calculation. Specimens with prefabricated cracks of varying sizes were prepared,
and piezoelectric ceramic sensors were arranged to form detection paths for structural damage
inspection. Simulation and experimental results demonstrate that the proposed method can effectively
diagnose damage in the carbon fiber face sheets of the composite aluminum honeycomb sandwich
structure, with the constructed damage index showing a significant positive correlation with defect size.
The findings validate the potential of guided wave reflection characteristics for damage identification in
such structures.
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Fig.1 Finite element model
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Fig.2 The 5—cycle excitation signal with the excitation frequency of 150kHz
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Fig.3 Simulation propagation cloud map of finite element model
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Fig.4 Simulation signal result of finite element model
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Fig.5 Experimental setup
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Fig.6 Experimental measurement signal
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Fig.4 Guided wave signals for damage identification
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