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An effective application of stress wave based in-situ structural health monitoring methodologies re-
quires a fundamental understanding of the interaction between a wave field and a structural defect. In
the case of plate-like structural components such interactions are complicated by the dispersive nature
of the stress waves and the presence of at least two wave modes at any frequency. In addition, changes
in the structural geometry in the vicinity of the defect can affect the propagation of these wave modes.
An ability to accurately predict the interaction of a stress wave with a structural defect therefore has sig-
nificant potential benefit for the design of optimal SHM systems. The finite element method provides ar-
guably the most versatile basis for predictive modelling of problems that involve arbitrary complexity;
however simulations that cater for full piezoelectric coupling tend to be impractical for large problems.
This underscores the importance of developing simplified input or forcing conditions that adequately ap-
proximate the mechanics of piezoelectric transduction. This paper examines the fidelity of two numerical
approximations to piezoelectric coupling, in the context of a complex structural application involving the
lower wing skin of the F-Ill aircraft. Numerical predictions furnished by finite element modelling are com-
pared to experimental observations of scattering from defects machined into a representative F-llI
coupon specimen. The results show that the scheme used to approximate piezoelectric transduction has
a significant influence on the predictive accuracy of the model.
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