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Analysis of Multi—Mode Reflection and Transmission
Coefficients of a Lamb Wave Across a Rectangular Notch
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The purpose of the present work is to derive the reflection and transmission coefficients of S and Ay mode Lamb
waves 1n relation to the geometry of a rectangular notch when the waves propagate across the notch in an elastic
plate, Firstly, the excitable modes of the Lamb wave were analyzed with respect to the plate thickness, The scattering
phenomena were divided into three independent processes according to the boundary shape of the notch and the
direction of the wave propagation, Linear equations for each process were derived with corresponding free or
continuous boundary conditions to analyze the scattered waves, By the rule of linear superposition, the waves scattered
at each process were summed for each mode, Then the steady—state reflection and transmission coefficients of the
scattered waves were determined so that the difference of energy flux between the incident and the scattered waves
would remain within 4%.
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Fig. 1. Variation of the wave number with the plate thickness (h): © A=1 mm, (] A=15mm, <| h=2 mm, =100 kHz, ¢,;=6400
m/s, ¢,=3170 m/s (a) symmetric mode (b) anti-symmetric mode (c) enlargement of area 1 (d) enlargement of area 2.
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Fig. 6. Reflection and transmission coefficients when the .5, mode wave is incident: d/H (%) is the ratio of notch height/plate
thickness, g (mm) is the width of the notch, (a) transmission coefficient of A4, (b) transmission coefficient of .5, (c)
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Fig 7. Reflection and transmission coefficients when 4, mode wave is incident: (a) transmission coefficient of A,, (b)

transmission coefficient of &, (c) reflection coefficient of A,, (d) reflection coefficient of 5.
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Fig. 8. Errors with respect to the notch geometry: (a) when 4, mode wave is incident, (b) when 5, mode wave is incident.
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