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Abstract In order to provide accurate information for the composite material molding process , DMTA was used
to investigate the isothermal curing kinetics of domestic TG800 carbon fiber/802 bismaleimide resin prepreg. The
gelpoint could be confirmed by apperance of the inflection point of loss modulus “E” under constant temperature
scanning. Using the curing reaction rate to define the increasing in storage modulus £’ , the growth mode of reaction
degree « in different isothermal stage was investigated and the curing kinetics model was established. Hsich’s non—
equilibrium thermodynamic fluctuation theory and Avrami equation were used to analysis the activation energy. The
results of Hsich’s theory indicated that the activation energy of TG800/802 prepreg is 49. 5 kJ/mol. The results of
Avrami equation shows that the activation energy at early stage of the isothermal stage is smaller than that in later
stage, Besides, the higher isothermal temperature is, the lower activation energy will be. At early stage of 200 °C the
activation energy of TG800/802 is 78. 8 kJ/mol, which is less than 109 kJ/mol in later stage , and it decreases to 32. 4
kJ/mol when temperature rises to 240 “C. According to the calculated results of curing degree in different isothermal
stages, the cure cycle “150 °C/1 h+180 °C/2 h+200 °C/4 h” is proved to be feasible, which provides technical support
for engineering application of TG800/802 prepreg.
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Fig. 1 Results of DMTA isothermal measurements of

TG800/802 prepreg at 200 °C
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Tab.1 Isothermal curing parameters of TG800/802 preperg

T/°C E. /GPa E/GPa E /GPa /s

200 20.7 0.134 13.9 2115
210 16.0 0.0807 10.1 1535
220 13.0 0.0521 8.21 1126
230 13.2 0.0711 8.38 846
240 12.4 0.0536 7.84 735
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Tab. 2 Isothermal curing parameters of TZ800/802 preperg

T/°C E./GPa E,/GPa EJGPa zls
200 22.0 0.156 1.39 1856
210 18.1 0.126 1.15 1425
220 18.8 0.142 1.19 1055
230 183 0.127 1.16 885
240 17.2 0.0965 1.09 639
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Fig. 4 Curves curing kinetics of TG800/802 and TZ800/802 prepreg
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Tab.3 Curing kinetics parameters of prepreg calculated
by Hsich’s theory

TR Ty/s E, /k]-mol™
TG800/802 6.6 49.5
TZ800/802 3.0 52.4
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Tab. 4 The fitting results of the Avrami index n and rate constant k

R ARHL B2 LB
7/°C n, n, Ink, Ink, R, R,
I, I, I, , I, I, I A I, A I, l,
200 4.39 5.27 0.51 0.62 -33 -39.6 -3.86 -4.81 0.93 0.97 0.92 0.96
210 6.25 5.2 0.59 0.5 -44 -375 -3.46 -3.38 0.99 0.95 0.97 0.94
220 7.35 5.39 0.45 0.42 -49.1 -37.4 -2.84 -2.58 0.94 0.96 0.94 0.92
230 8.32 7.02 0.44 0.41 -53.7 -46.3 -2.66 -2.29 0.99 0.96 0.91 0.97
240 8.93 7.58 0.45 0.35 -56.2 -47.6 -2.62 -1.81 0.97 0.98 0.95 0.97
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Tab.5 Activation energy during the cure process of
TG800/802 and TZ800/802 prepreg by Avrami equation

. E /kJ+mol™!
TR
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(1/ny)nk,-T 109 108 927 545 473
(I/n)Ink,-T  80.0 80.0 724 70.6 68.7
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