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Non-Isothermal Curing Kinetics of An 80°C Curing Epoxy Resin System

FAN Mengjin ZHOU Yu SHANG Chengyuan JIANG Wenge GUO Hongjun
(‘Aerospace Research Institute of Materials & Processing Technology , Beijing 100076)

Abstract  DSC was used to study the non-isothermal curing kinetics of an 80°C curing epoxy resin system ( LT-
CEP) ,and the sum model coupling the Gaussian distribution and the Lorentzian distribution was used to simulate the
DSC peaks. Afterwards the variation of activation energy versus conversion and the non-isothermal curing kinetics for
each stage of the curing reaction were studied by the Flynn-Wall-Ozawa method and a model-fitting Malek approach,
respectively.The overall reaction rate was obtained according to the peak fit results and then the isothermal curing be-
haviors at different temperatures were predicted. Finally, tensile experiment is performed to investigate the tensile prop-
erties of LTCEP.The peak fit analysis indicated that each DSC curve could be well simulated by using three Gaussian-
Lorentzian components. Afterwards the non-isothermal kinetics investigation revealed that the variation of activation en-
ergy versus conversion for each stage of the curing reaction changed insignificantly and the curing rates of each stage
could be well described by the Sestik—Berggren model. Moreover, it is predicted from the overall reaction rate that the
conversion of LTCEP would be up to 90% when this resin system was cured at 150°C for 3 min or 140°C for 5.5 min.
The tensile test at room temperature showed that the tensile strength and the elongation at break of LCTEP cured at
80°C for 8 h are respectively 51.34+11.78 MPa and 1.23%+0.34% ,and the tensile properties did not change signifi-
cantly after the post treatment on the samples at 125°C.

Key words Epoxy resin,80%C curing system, Curing kinetics, DSC
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Tab.1 Values of « *

ay; and @, ;7 ,
for the different stage of the curing reaction at different heating rates

i s along with the calculated kinetic parameters

_ B/%C +min”! a,; ay ; a,;” n, m; InA,;
5 0.499 0.316 0.512 1.184 0.547 26.170
Peak 1 10 0.500 0.316 0.513 1.191 0.550 26.163
15 0.501 0.315 0.515 1.191 0.548 26.127
20 0.500 0.316 0.514 1.194 0.552 26.130
Mean 1.190 0.549 26.148
5 0.499 0.337 0.512 1.165 0.592 24.581
Peak 2 10 0.500 0.336 0.512 1.152 0.583 24.544
15 0.500 0.336 0.513 1.167 0.591 24.513
20 0.500 0.336 0.513 1.147 0.580 24.537
Mean 1.158 0.586 24.544
5 0.500 0.350 0.512 1.142 0.615 23.958
Peak 3 10 0.501 0.350 0.513 1.120 0.603 23.939
15 0.501 0.349 0.513 1.131 0.606 23.868
20 0.501 0.349 0.513 1.111 0.596 23.917
Mean 1.126 0.605 23.920
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e Eifie e
MPa GPa R/ %

LTCEP 80°C/8h 51.34+11.78 4.29+0.14 1.23+0.34
LTCEP 80°C/8h + 125°C/2h 51.00+15.27 3.94+0.11 1.34 = 0.50
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