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Analysis of the Fracture Behavior of Plate-type Piezoelectric
Composite Actuators by Acoustic Emission Monitoring
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Abstract Fracture behavior of a monolithic PZT and a plate-type piezoelectric composite actuator (PCA) has been
investigated under a bending load at three points by an acoustic emission (AE) monitoring. AE signal from a
monolithic PZT at the maximum bending load shows the characteristics of high amplitude and long duration with a
low frequency band of 100~230 kHz which is confirmed by fast Fourier transform (FFT). For a PCA, it is
concluded that AE signals with high amplitude over 80 dB and low dominant frequency band of 170~223 kHz
emitted in the stage 1 are due to the brittle fracture in the PZT layer and the delamination between the PZT layer
and the adjacent fiber composite layer. Based on the above analysis of AE behavior and damage observations with
an optical microscopy and a scanning electron microscopy, AE characteristics related to fracture behavior of
asymmetrically laminated PCA have been elucidated.

Keywords: Acoustic Emission, Plate-Type Piezoelectric Composite Actuator, Brittle Fracture, Delamination, Dominant
Frequency Band
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Fig. 2 Configuration of the (a) PCA-A and (b)
PCA-B; (c) photograph of the fabricated
PCA-A
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Fig. 4 AE signals from monolithic PZT ceramic: (a)
a typical load—deflection curve and AE
amplitude  distrioution;  (b)  load-deflection
curve and duration distribution
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Fig. 5 Typical FFT results of the AE signal: (a) at

Pmax and (b) after Pmax
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