Accepted Manuscript

Characterization of Piezoelectric Wafer Active Sensor for Acoustic Emission
Sensing

Yeasin Bhuiyan, Bin Lin, Victor Giurgiutiu

PIL: S0041-624X(17)30678-9

DOI: https://doi.org/10.1016/j.ultras.2018.08.020
Reference: ULTRAS 5818

To appear in: Ultrasonics

Received Date: 1 August 2017

Revised Date: 30 August 2018

Accepted Date: 31 August 2018

Please cite this article as: Y. Bhuiyan, B. Lin, V. Giurgiutiu, Characterization of Piezoelectric Wafer Active Sensor
for Acoustic Emission Sensing, Ultrasonics (2018), doi: https://doi.org/10.1016/j.ultras.2018.08.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ultras.2018.08.020
https://doi.org/10.1016/j.ultras.2018.08.020

Characterization of Piezoelectric Wafer Active Sensor for Acoustic
Emission Sensing
Yeasin Bhuiyan, Bin Lin, Victor Giurgiutiu
Department of Mechanical Engineering, University of South Carolina, Columbia, USA

Abstract

In this article, a new avenue of using the piezoelectric wafer active sensor (PWAS) for detecting
the fatigue crack generated acoustic emission (AE) signals is presented. In-situ’ AE-fatigue experiments
were conducted using PWAS along with two commercially available AE sensors. It has been shown that
the PWAS and existing AE sensors successfully captured the AE signals from the fatigue crack growth in
a thin aerospace specimen. Two experiments were conducted using the PWAS with each of the
commercial AE sensors. For each experiment, two AE analyses were performed: (1) the hit-based
analysis, (2) the waveform-based analysis. The fatigue loading was synchronized with the AE
measurements. This allowed comparing the AE hits due to a particular AE event captured by PWAS and
the other sensors. All the sensors showed a very similar pattern of AE hits as observed from the hit-based
analysis. The AE waveform-based analysis was used to compare the waveforms and their frequency
spectra captured by the three sensors. The commercial PICO showed ringing in the AE signals and
showed a weak response in high-frequency region. The commercial S9225 had better signal-to-noise ratio
but it also showed a weak response.in high-frequency region. It was found that all sensors captured the
low-frequency flexural modes of the guided acoustic waves. However, the high-frequency acoustic wave
signals were predominately captured by the PWAS. The AE waveform-based analysis provided more

insight of the AE source and guided wave propagation modes.
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1 Introduction
To develop a comprehensive understanding of the physics of the acoustic emission (AE) sources, a
better and reliable sensor is the key component for the AE detection. The acoustic emission technique had

been used for a wide range of applications for the structural health monitoring (SHM) and non-destructive
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