Electromechanical impedance damage metrics for void detection in
adhesive joints
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Introduction

Adhesives are adopted In component joining of vehicular structures, Note that the passive component 1S insentivite to the structure, while the
improving energetic and mechanical performance [1]. Non-Destructive active component of Z, Is related to the mechanical properties of the
Tests (NDT) are used for damage detection in adhesive joints, but they are structure.

unreliable this task. Structural Health Monitoring (SHM) methods aim to Algorithms can process the electric iImpedance spectra to detect damage.
overcome NDT by performing continuous monitoring, such as the One approach is to use damage metrics, such as the Root Mean Square
Electromechanical Impedance Spectroscopy (EMIS), where piezoelectric Deviation, RMSD, that correlate the spectra of a pristine joint and of a
elements (PZT) are used for their coupled electromechanical behaviour: jointthat might be damaged [2].

the PZT electrical impedance spectra yield information on the structural Damage metrics normally use the real component of the measured

Integrity, such as described by this simplified mathematical model. impedance, Re(Z,), given that it I1s sensitive to damage. However, by
(o) " wplp (7 Zm.s(Jw) =\ -1 removing the passive component, one may have improvements in both

Ze(Jw) = |Jw (8_ — —d31Y > real and imaginary parts, Re(Z.) and Im(Z.), respectively [3].
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Experimental Results
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Figure 2 - Measured and Active Impedances. Figure 3 - Metric Results (void diameter in mm).
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 The cRMSD presents a significant improvement In damage
Acknowledgements detection, when using the active impedance part. Furthermore, no
overlap occurs between damaged and undamaged SLJs.
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