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Development and Characterization of High-Performance
Acoustic Emission Sensors

B. G. Kim and Y. H. Kim

Abstract  Three types of piezoelectric sensors to detect acoustic emission signals were
developed and characterized. Epicentral displacement and velocity of a plate to have in-
finite boundary were calculated by convolution between a Green’s function and a simu-
lated source time function to show parabolic rising charateristic. The sensor calibration
system set up was composed of a steel plate, a glass capillary, an indentor and a load
cell indicator. The transient elastic signals were detected by the sensors. The results
were compared with the theoretical results and Fast Fourier Transformed. As the re-
sults, the sensor fabricated using a disk shape of a piezoelectric PZT element showed res
-onant characteristics. The sensors fabricated using a conical shape PZT element and a
PVDF polymer film showed the wide band characteristics for particle displacement and
velocity, respectively. The calculated results showed good agreements with the transient
responses in the cases of the wide band sensors and it was confirmed that the simula-
ted source time function had been properly assumed.
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Fig. 1 Calculated green’s function at the
epicenter of a steel plate of thickness
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Fig.3 (a) Displacement and (b) Velocity at
the epicenter calculated using the sim
-ulated step force with rise time 300
ns against a steel plate of thickness
30mm.
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Construction of fabricated AE sen-
sors. (a) a resonant type sensor, (b)
a wide band type displacement sen-
sor, (c) a wide band type displace-
ment sensor in a housing and (d) a
wide band type velocity sensor.
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Fig. 6 (a) Transient output signal from the
sensor A. (b) Its sensitivity spectrum
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