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Introduction to Acoustic Emission Sensors
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AE sensors are used in a wide range of fields, including the inspection of

manufactured products, monitoring the safety of structures, and the
development of new materials.
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What is AE ?
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Acoustic Emission (AE) is the sound emitted as an elastic wave by a solid
when it is deformed or struck. The use of AE sensors to detect these

elastic waves and to non-destructively test on materials is called the AE
method.

Quite some time before failure occurs, tiny deformations and minute
cracks will appear and spread in materials. By picking up the trends in
AE, the AE method can detect and predict flaws and failures in materials
and structures.
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Typical non-destructive testing methods
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Features of the AE method
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The AE method is used to detect frequencies in the ultrasonic range
(several tens of kHz to several MHz). Although AE resembles ultrasonic
testing, the AE method is different from other non-destructive testing
methods in that it detects the dynamic energy that the flaws in the
material themselves emit. The AE method offers the following
advantages.

+Can observe the progress of plastic deformation and microscopic
collapse in real time.

*Can locate a flaw by using several AE sensors.

* Can diagnose facilities while they are in operation.
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A comparison of UT and AE methods
LT LT
UT Transducer AE Tr;]sducer
VU Flaw VUDER  Progress of flaw

AEt Y DIRIE
The principle behind the operation of the AE sensor
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Except for special cases, PZT (lead zitconate titanate) is used as the
detection element in AE sensors. Other materials, such as lead niobate
and lithium niobate are available; however, their sensitivity is far lower
than that of PZT and their applications are limited to special
environments such as high temperatures.

PZT and other piezoelectric materials generate an electrical charge when
subjected to a force. AE waves propagating along a metal or other surface
are transmitted to the PZT inside the AE sensot, and the deformation of
the PZT is converted into an electric signal.
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[ ACOUSTIC EMISSION SENSORS ]

The structure and features of AE sensors
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AE sensors are broadly classified into two types: resonance models (narrow-band) that are highly sensitive at a specific frequency, and wide bandwidth
models that possess a constant sensitivity across a wide band of frequencies. The choice of model depends on the goal of the application.
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The mechanical resonance of the detector element is
used to obtain high sensitivity. Generally, these types
of sensors have resonant frequencies in the range of
30 kHz to 1 MHz. AE sensors having a piezoelectric
accelerometer design are used if lower resonance
characteristics are required.
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A damper is bonded on top of the detector element
to suppress the resonance.
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This design incorporates a head amplifier and a
special pre-amplifier to yield high sensitivity with low

noise levels. Compared with other models, the
sensitivity (S/N ratio) is at least twice as high.
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