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A Study on AE Signal Analysis of Composite Materials
Using Matrix Piezo Electric Sensor
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Abstract As fiber reinforced composite materials are widely used in aircraft, space structures and robot arms, the
study on non-destructive testing methods has become an important research area for improving their reliability and
safety. AE (acoustic emission) can evaluate the defects by detecting the emitting strain energy when elastic waves
are generated by the initiation and growth of crack, plastic deformation, fiber breakage, matrix cleavage, or
delamination. In the paper, AE signals generated under uniaxial tension were measured and analyzed using the 8x8
matrix piezo electric sensor. The electronic circuit to control the transmitting distance of AE signals was designed
and constructed. The optical data storage system was also designed to store the AE signal of 64channels using
LED (light emitting diode) elements. From the tests, it was shown that the source location and propagation path of
AE signals in composite materials could be detected effectively by the 8x8 matrix piezo electric sensor.

Keywords: Acoustic Emission, Matrix Piezo Electric Sensor, LED (Light Emitting Diode)
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Fig. 1 Fabricated 64 channel amplifier
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Fig. 2 Matrix type piezo sensor
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Fig. 3 Tensile test specimen with the V-notch

Fig. 4 Schematic diagram of the optical data storage
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Fig. 6 AE signal analyzer
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Fig. 7 Typical AE signals
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