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Detection and Evaluation of Microdamages in Composite Materials
Using a Thermo-Acoustic Emission Technique

Nak-Sam Choi ™, Young-Bok Kim" and Deok-Bo Lee”

ABSTRACT

Utilizing a thermo-acoustic emission (AE) technique, a study on detection and evaluation of microfractures in
cross-ply laminate composites was performed. Fiber breakages and matrix fractures formed by a cryogenic
cooling at -191°C were observed with ultrasonic C-scan, optical and scanning electron microscopy. Those
microfractures were monitored in a non-destructive in-situ state as three different types of thermo-AE signals
classified on the basis of Fast-Fourier Transform and Short-Time Fourier Transform. Thus, it was concluded that
real-time estimation of microfracture processes being formed during cryogenic cooling could be accomplished by
monitoring such different types of thermo-AEs in each time-stage and then by analyzing thermo-AE behaviors
for the respective AE types on the basis of the AE signal analysis results obtained during thermal heating and
cooling load cycles.
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Behaviors of AE hit-event rates from a composite specimen
during cryogenic cooling for 20minutes and, after that,
during the Ist and 2nd thermal heating/ cooling load
cycles.
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in Fig. 1.
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damaged free-edge region in Fig. 3.
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Fig. 5 SEM photographs taken from the fracture surface
corresponding to the cryogenically damaged portion of
a composite specimen: (a) type I fracture: the fracture
of matrix and fiber-matrix interface part, (b) type II
fracture: the fracture of both fibers and matrix,
{¢) type III fracture: fiber breakage with little matrix

debris.
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