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Lamb wave transmission control based on elastic wave metasurface
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(College of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China)

Abstract: Based on the generalized Snell’s law, a new curved beam elastic wave metasurface structure is
proposed. Through phase modulation of incident wave, abnormal transmission regulation of Lamb wave (Ao
mode) in the plate is realized, thus negative refraction, asymmetric transmission and acoustic focusing of wave
are realized. Further research results show that the superposition of transmitted wave fields between the thin
plate and the metasurface can be eliminated significantly if the metasurface structure is affixed to the surface
of the intact aluminum plate by introducing sound absorbing materials (damping), while ensuring the integrity
of the thin plate. This method can effectively control the transmission direction of Lamb wave of intact plate,
and also provides a new research idea for elastic wave metasurface.
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Fig. 1 Schematic diagram of generalized Snell’s law
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iR A BHREBEEHRT (N HEERPE
IR

Attached table A Transmission deflec-
tion structure size (\2 is wave propagation

wavelength in beam)

s (i NHETEHT) bi A2/h;
52 0 1.382
4.9X2 0.21 1.46
4.8 0.47 1.551
4.7ho 0.61 1.658
4.6\2 0.8m 1.787
4.5)2 T 1.945
4.4X0 1.2m 2.149
4.3\2 1.4m 2.422
4.2\0 1.6m 2.82
41X 1.81 3.482
4o 21 4.957

M= B BRELHRT (A ARERFERKK)
Attached table B The size of focusing
structure (A1 is wave propagation wave-

length in beam)

s; (i NHILHRT) ?i A2 /hi
4\ 21 4.958
4.013)\1 1.686m 3.059
4.052)\1 1.386m 2.401
4.116)\1 1.104m 2.044
4.2\ 0.842m 1.817
4.303\1 0.606T 1.661
4421\ 0.471 1.551
4.55X\1 0.231m 1.473
4.693)\1 0.105m 1.422
4.843)\1 0.027m 1.392
5A1 0 1.382
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