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Large-scale simulation of Lamb wave propagation by Hybrid Boundary Element Method

Takahiro HAYASHI™®, Shiro BIWA, Joon Chul CHOI and Shigehisa ENDOH

*SNational Institute for Resources and Environment, Onogawa 16-3, Tsukuba Ibaraki, 305-8569 Japan

The simulation of Lamb wave propagation is an efficient tool to improve the accuracy of
non-destructive inspection of metallic plates by ultrasonic methods. However the widely used
modeling techniques such as FDM, FEM and BEM require too much computation time. Since the
Lamb wave technique is often used for large structures relative to the ultrasonic wavelength (e.g.
fluid pipes, storage tanks etc.), its computing requires a huge number of nodes or elements which are
nearly proportional to computation time. This study is therefore focused on the Hybrid BEM
(HBEM), which is the combination of exact Lamb wave theory and BEM for two-dimensional
elastodynamics. In HBEM much less nodes should be considered in the calculations, and it results in
much shorter calculation time. A description of HBEM used for Lamb wave simulation is given in
this paper. The parameters for the exact solution of Lamb wave propagation were optimized to
achieve the shortest calculation time. Finally, an effective simulation of a large structure is

presented under pre-determined conditions.

Key Words: Ultrasonic Inspection, Boundary Element Method, Computational Mechanics, Lamb

Wave, Large-Scale Simulation
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Fig.2 Hybrid Boundary Element Method

for Lamb wave propagation.
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Fig.9 Comparison between (a) Lamb wave theory and (b)HBEM

without cracks. 6, =6, =57.3° (A0 mode generator and receiver).
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Fig.10 A signal of (a) A0 mode receiver 6, =57.3°
and (b) SO mode receiverd, =25.7".
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