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Simulation Experiments of Lamb Wave’s Scattering Sound Field on
Underwater Elastic Plate
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Abstract Using the finite element sound field computing software COMSOL, the simulation experiments are
conducted on the scattering sound field when Lamb wave is reflected and conducts modal conversion at the right
angle plate end of the underwater elastic plate. Through the analysis of the scattering sound field and in combination
with the law of energy conservation, the modal conversion efficiency of Lamb wave at the right angle plate end of the
underwater elastic plate is calculated by ignoring the clutter wave (such as angular wave), and compared with the
theoretical value.
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Fig. 1 Schematic diagram of propagation of sonic wave
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Fig. 2 Schematic diagram of model
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Fig. 3 Pseudo-color image of sound pressure
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Fig. 4 Modal I critical angle incidence, scattering sound field
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Fig. 6 A, modal incidence, wave v
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Fig. 7 A, modal incidence, wave v
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Table 3  Energy of waves
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(W/m*) i/ (W/m?*)
Ej 3.333E-07 1.766E-07
Eg*E g 57.0 1.259E-07 6.862E-08
Eg+E v 301.2 7.111E-08 3.667E-08
E it +E vl 122.1 2.026E-08 1.075E-08
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Table 4 Coefficients of first 2 orders’ Lamb
wave leakage
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Table 5 Conversion efficiency of first 2 orders’ Lamb
wave at end of plate
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Fig. 9 A4, modal non-critical angle incidence,
angle spectrum
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Table 6 Energy of waves
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E, 3.333E-07 7.468E-08
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Table 7 Coefficients of first 2 orders’ Lamb
wave leakage
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Table 8 Conversion efficiency of first 2 orders’ Lamb
wave at end of plate
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Table 9 Comparison of conversion efficiency of
Lamb waves
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