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‘This paper describes the use uf impedance spectroscopy as 4 meuns of non-destructively
detecting delaminations and damage in piczockerric multi-layer actuators. The method i<
based on a test developed to examine muli-layer capacitar devices, Impedunce spectra are
reported on conventional multi-layer actuators and multi-layers that contain delaminations or
have been subjected to damage. The defects within the devices are churucterised by ultrasonic
evaluation and microscopy. Impedance analysis reveals that the resonance behaviour of the
acwator is altered by the presence of defeuts. By examining impedance data using  complex
impedance plot the chunge in resonance behaviour of u multi-layer ctuator due to defects
can be observed. The method could be employed as a means of quality control during pro-
duction o for monitoring the state of the actwator whilst in service, .. whether there has
been fatigue of the device or it has be subjected (0 an unaceeptably high stross:

Keywords: acuator: impedance; multi-layer: piezoeloctric: non-destructive evaluation; reso-
nance; delamination

INTRODUCTION

Mulsi-layer actuators (MLAs) are used to provide large displacements
compared to monolithic materials, at low drive voltage (50-200V) and
low power consumption. However, due to the composite structure of
these devices and the electrode configuration. MLAs can suffer from
fatigue and degradation of performance as a function of time (1-4]. Tt
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