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2220) € RN 29O R dlo] T2 TEE JMEBAAA A $55 AT o
B g TP EAA 7HFEE BAE & de @48EA weEx B9S differential
scanning calorimetry (DSC)$} o]&& 3l ARIsIATt TL8HNM ] AP RE vg5
AEAe BEE A3 Aol 13 wedede AL, 43 duiAe 78.43 kJ/mol
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I olg 1A WeEHE Bl HEAIZ) A3, felst olfe] FAeMEAde THR LT B
g Al AdE BEAG o) 43 F2/54% PP TP A HeFEL A
FHo2 FEE & A%

ABSTRACT: Using a commercial epoxy/carbori fiber composite prepreg (DMS 2224) as a
model system, the cure kinetics of vitrifying theérmoset 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 kineticg 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-controlled cure reaction was incorporated in the devel-
opment of the kinetic model, and the model pargmeters 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 k]J/mol. Finally, the proposed model
was used to predict a complex autoclave thermpl condition, which was composed of several
isothermal and dynamic-heating stages.

Keywords: epoxy/carbon fiber composite, diffusion control, cure kinetics.
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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(t) (J/g) of cure (a,)°
155 78.08 0.5185
160 98.51 0.6541
170 1232 0.8183
180 126.3 0.8765
190 138.8 0.9220
200 148.4 0.9858

“Based on H;=1506]/g obtained by dynamic-heating at
10 C/min.
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Figure 2. T, as a function of degree of cure com-
pared with modified DiBeneditto equation (A=0.55).
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Figure 3. Maximum degree of cure plotted as a func-
tion of isothermal temperature.
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Table 2. Estimated Parameters of Modified Ki-
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Table 3. Heat of Reaction and Activation Energy
Calculation of Dynamic Thermograms
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Kmin) ey MITw) logla Hr(/e)

1 178.1 -12.223 0 1329
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20 2489 - 9519 1.301 1335
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