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Abstract

In this paper, the characteristics of acoustic emission wave velocity excited in different directions
of force on thin plate are analyzed, and the relationship between the low-order modes of Lamb
wave in plate and them is explained. In order to verify this relationship, aluminum plate and
epoxy glass fiberplate are taken as experimental objects, and the vertical and parallel forces are
simulated by using the lead breaking on surface and end of the plate. The acoustic emission analy-
sis results are consistent with the theoretical analysis. The experimental results are consistent
with the conclusions from the theoretical analysis in the text. The results show that the relation-
ship between the low-order modes of Lamb wave and the acoustic emission waveforms excited by
forces in different directions can be used for the structural health monitoring of plate.
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Figure 1. Lamb wave theory group velocity dispersion curve of aluminium plate
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Figure 2.The direction of force acting on the plate surface
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Figure 3. The velocity of Lamb wave in SO mode and A0 mode under low frequency thick product, (a) Zero-order mode ve-
locity of Lamb wave in aluminium plate at frequencies less than 500 KHz; (b) Zero-order mode velocity of Lamb wave in
epoxy glass fiberplate at frequencies less than 500 KHz
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Figure 4. The Lamb wave propagating in aluminum plate and its lead breaking test device, (a) An experimental device for
the lead breaking on the surface and the end of the aluminium plate; (b) Lamb wave induced by lead breakage at the end of
aluminium plate; (c) Lamb waves induced by lead breakage on the surface of aluminium plate
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Figure 5. The Lamb wave propagating in epoxy glass fiberplate and its lead breaking test device, (a) An experimental device
for the lead breaking on the surface and the end of the epoxy glass fiberplate; (b) Lamb wave induced by lead breakage at the
end of epoxy glass fiberplate; (c) Lamb waves induced by lead breakage on the surface of epoxy glass fiberplate
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