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The Evaluation of the thermal degradation and the degree of cure of glass/epoxy
composite by ultrasonic technique

Gil-Ho Kang’, Won-Jong Choi”, Sang-yoon Park”

ABSTRACT

The initial thermal degradation of polymer matrix composite is not observed easily. At the beginning of
thermal degradation of polymer matrix composites, phase transformation such as chain scission, oxidation occur,
and then micro delamination is produced in matrix and interface between matrix and fiber before blistering.
Initial heat damage deteriorate mechanical properties of composites. We presented the detection method of the
initial heat damage of composites conveniently using ultrasonic technique. Absorption coefficient and material
velocity was measured with thermal degradation and degree of cure. The more thermal degradation was
progressed, the more absorption coefficient was increased. When the cure temperature is more high, the
absorption coefficient of cured composite is increased and material velocity is decreased. We concluded that
cure temperature is more high, the defects such as void is increased and molecular structure cured at high
temperature has cross-linking structure which is more absorb the ultrasonic waves.
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Fig. 2 TGA analysis of composite in air and nitrogen condition.

(a) In air

(b) In nitrogen

Fig. 3 SEM micrographs of composite after thermal analysis.
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Fig. 4 Absorption coefficient of composite with thermal degradation
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Fig. § ILSS test results of composite with thermal degradation
temperature(1 hour).
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Fg. 6 Absorption coefficient of composite with thermal degradation time
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Fig. 7 ILSS test results of composite with thermal degradation time
(175T thermal degradation).
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Fig. 9 1ILSS test results of composite with thermal degradation time
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200Col A B3Aztel]l WE absorption coefficient kS
Fig. 814 Rogx vt E3AIke] w2  absorption
coefficient #ke] W37t IR FAN, ILSS test A1 A
dsaztol dold ] 7]AH SAo] ¥& AlHE 4%
WENETHFig. 9). o€ 200TolA EsAko] dold B¢
Y5 A|He| X delamination©] 4 7st7] WEo|th, 2%
7t Mad GAY 43 zto] e A5 ILSS #ol FU1E
T AT el ol g3 23k post curing ©] 4
oqvpr] wjZo® faH),

250Col A G3AZ B¢ 3557 waEA AYPHY
o absorption coefficientzt= W& AlZF o F7tstes 7
8-S B ITHFig. 10). 250TCol A 154 ol &3 Al A9

6.0

250 °C Thermal degradation

o
o
T

>
=}
T

»
[
T

Absorption coefficient (dB/mm)
» m
(4] o
T T
L]
»—.——4
i

3.0 1 ! ! 1 1 1
0 10 20 30 40 50 60

Thermal degradation time (min)

Fig. 10 Absorption coefficient of posite with th | degradati
time (250 thermal degradation).
80
250°C Thermal degradation
60 [
v v v ¥
o
v
QE; 40 b 74 v v
13 ;
20} %
0 1 1 1 1 1 i

0 10 20 30 40 50 60
Thermal degradation time (min)

Fig. 11 ILSS ftest results of composite with thermal degradation time
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Fig. 12 SEM micrographs (250 C 15min thermal degradation).
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Fig. 13 SEM micrographs after ILSS test(250C 15min thermal
degradation).
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Fig. 14 Degree of cure with cure temperature.
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Fig. 15 Absorption coefficient of composite with cure temperature.
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Fig. 16 Material velocity of composite with cure temperature.
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Fig. 19 SEM micrograph of 120 C-cured composite.
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