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ABSTRACT

Guided waves in plate and shell structures interact with structural defects, a feature that renders
them suitable for use in non destructive testing (NDT) applications. Within an NDT context,
piezoelectric elements (e.g. PZT-elements) offer a low cost solution for both the generation and
measurement of waves. At the same time, actuation via high-frequency waves forms a common
requirement, since small defects can only be detected with short wavelengths. The simulation of
such waves, typically performed numerically with the finite element method or similar alternatives,
can provide valuable information to complement measured data. However, it still poses a challenge,
since, as a result of the high frequencies involved, fine spatial and temporal resolutions are neces-
sary. Challenges are further magnified in the case where models are employed as forward simulators
in an inverse problem setting for the localisation of defects, where the forward problem must be
solved several times.

To achieve expedited simulations, this contribution uses a model order reduction (MOR) approach
based on the proper orthogonal decomposition, where snapshots are generated on the basis of full
order simulation results for system configurations involving different defect locations. As several
MOR methods are available, the focus of this work is to develop a method, which can robustly deal
with different defect configurations, to allow for application in an inverse problem setting. Results
are illustrated on the model of a 2D slice of a notched, thin plate.
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