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Guided wave scattering arises in nondestructive testing (NDT) using ul-
trasonic guided waves. The guided waves display dispersion and multimodal
characteristics, making it crucial to employ dispersion analysis to understand
them [1]. Additionally, scattering analysis necessary to comprehend the received
waves in NDT. Typically, numerical methods are used to conduct dispersion and
scattering analyses. This study proposes a hybrid semi-analytical finite element-
boundary element method (SAFE-BEM) for this purpose.

The dispersion curves for a three-dimensional plate with finite width are
complex, making it challenging to directly employ them for the analysis of inci-
dent and received waves in experimental measurement. In conventional guided
wave measurement, the incident and received waves are considered using two-
dimensional dispersion curves for an infinite-width plate [2]. To understand the
incident and received waves in terms of the two-dimensional dispersion prop-
erties, we examine the appropriate incident wave and scattered far-fields in
numerical simulations. For this purpose, the Gaussian beam of plate wave [3]
is considered as an incident wave.

References
[1] Rose, J. L.: Ultrasonic Guided Waves in Solid Media, Cambridge University

Press, 2014.

[2] Chen, Q., Xu, K., and Ta, D.: High-resolution Lamb waves dispersion
curves estimation and elastic property inversion, Ultrasonics 115, 106427,
2021.

[3] Maruyama, T. and Kanda, K.: Derivation of an in-plane amplitude equa-
tion and its paraxial approximation for elastic guided waves in plates, In-
ternational Journal of Solids and Structures 281, 112420, 2023.


