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Analysis of Thermo—-Acoustic Emission from Damage in
Composite Laminates under Thermal Cyclic Loading
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Abstract An investigation on nondestructive evaluation of thermal stress-induced damage in the composite laminates
(3mm in thickness and [+45¢/-45)s lay-up angles) has been performed using the thermo-acoustic emission technique.

Reduction of thermo-AE events due to repetitive thermal load cycles showed a Kaiser effect. An analysis of the
thermo-AE behavior determined the stress free temperature of composite laminates. Fiber fracture and matrix cracks
were observed using the optical microscopy, scanning electron microscopy and ultrasonic C-scan. Short-Time Fourier
Transform of thermo-AE signals offered the time-frequency characteristics which might classify the thermo-AE as
three different types to estimate the damage processes of the composites.

Keywords : thermo-acoustic emission, composite laminates, Kaiser effect, stress free temperature, short time Fourier
transform, thermal stress-induced damage
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Table 1 Estimated stress—free temperatures

Measuring Method Estimated temperatures
+4
Acoustic emission-free 157°C
Apparent derormation-tree 120°C
Pre~curing temp. 135°C
Curing temp. 170°C
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