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2224)8 AN AEOR do AT TEE AN Asute £58 AFsid o
B PLEAA 7HEEEE BAY F de @4%E 4= 292 differential
scanning calorimetry (DSC)$} o] 2& F3id Adatgict. 284N ddeaRy WMEs
AENE ARG Ao Asugol 13 BgHrd e sy, 848} diAlE 7843 kJ/mol
& AUt o] Tz Aserd uet FAAIEE BoiFo] flsrt AT AU
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ABSTRACT: Using a commercial epoxy/carbon fiber composite prepreg (DMS 2224) as a
model system, the cure kinetics of vitrifying thermoset system were analyzed by isothermal
and dynamic-heating experiments. Focusing on the processing condition of high performance
composite systems, a phenomenological kinetic model was developed by using differential
scanning calorimetry {DSC) and reaction kinetics theories. The model system exhibited a lim-
ited degree of cure as a function of isothermal temperature seemingly due to the diffusion-
controlled reaction rates. The diffusion-cortrolled cure reaction was incorporated in the devel-
opment of the kinetic model, and the model parameters were determined from isothermal ex-
periments. The first order reaction was confirmed from the characteristic shape of isothermal
cure thermograms, and the activation energy was 78.43 kJ/mol. Finally, the proposed model
was used to predict a complex autoclave therma)l ¢endition, which was composed of several
isothermal and dynamic-heating stages. o
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Figure 1. Isothermal DSC thermograms of DMS2224

prepregs at different cure temperatures.
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Table 1. Heat of Reaction and Maximum Degree
of Cure Obtained in Isothermal Cure Conditions

maximum degree

temp.(C) H( (/g -« “of cure (g,)°
155 78.08 ~0.5185
160 98.51 #0.6541
170 123.2 0.8183
180 126.3 0.8765
190 138.8 0.9220
200 148.4 0.9858

“Based on H:=150.6]/g obtained by dynamic-heating at
10 C/min.
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Table 2. Estimated Parameters of Modified Ki-
netic Model Using Isothermal DSC Data
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Table 3. Heat of Reaction and Activation Energy
Calculation of Dynamic Thermograms

heating rate T In(a/Twd) log(q) Hr(/g)

(K/min) ()

| 1781  -12.223 0 132.9
2 1925  -11593 0301 1321
5 - 2146  -10.770 0699 1442
10 2301 -10.139  1.000 1506
20 2489 -9519 1301 1335
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