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ARTICLE INFORMATION ABSTRACT

Original Research Paper Lamb waves are certain types of ultrasonic waves that can propagate in thin plates. Lamb waves are
Received 31 August 2016 particularly useful in testing large plate-shaped structures. Moreover, due to extensive flexibility in
Accepted 16 November 2016 modeling sophisticated structures, finite element modeling (FEM) has been used in numerous Lamb
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vallable Dnfine 18 December wave studies. Due to the complexity of the scattering problem, interpretation of results is not easy. FEM

Keywords: helps us to better understand the complex issues that are associated with the scattering phenomenon. In

Lamb waves this paper, we first consider a number of different finite-element modeling approaches that can be used

Finite element method for modeling Lamb waves and the best model that can provide both good accuracy and high

cylindrical hole computational speed is chosen. This approach is then used for modelling the scattering of Lamb waves

scattering from a through-thickness cylindrical hole in a large plate. This study has applications in structural health
monitoring and defect sizing in plates. It is found that a 2D planar finite element model has the lowest
computational cost and an accuracy of better that 95%. To verify the FEM results, experimental
measurements are also conducted on an aluminum plate in which a through-thickness cylindrical hole is
machined. The FEM results agree very well with those obtained from the experiments. It is concluded
that by using this model, the position and properties of defects could be easily determined in plate
structures.
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Fig.1 Generation of Lamb waves by using angle-beam ultrasonic
probes.
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Table. 1 Possible models that could be used for simulation of Lamb
waves
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