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Abstract The cure reaction behavior of 6421 BMI resin was investigated by the DSC method. The relationship
between the curing degree and temperature as well as curing rate and time were obtained. Based on Melak method,
the curing reaction behavior was analyzed. The corresponding parameters of the n-order curing model, the autocatalyt-
ic model and the Kamal model were determined by fitting the experimental data, respectively. According to the coeffi-
cient values of R, a suitable curing reaction kinetic model was determined. It was found that the curves of curing de-

gree vs temperature presented a “S” shape and the curing rate increased with the rising heating rate. The apparent ac-

tivation energy E, of curing reactions is 105.611 kJ/mol, while the curing reaction conformed to the Kamal reaction

a

kinetic model. The Kamal model is in a good agreement with the experimental data.
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Fig. 1 Dynamic DSC curves at different heating rates
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Tab.1 Cure reaction characteristic temperature

under various heating rates

B/C-min”'  T/C T,/C T/C  AH/J-g!
5 190.8 245.4 292.1 310
10 205.3 261.0 308.0 312.9
15 215.2 271.3 319.3 325.7
20 225.9 279.0 326.3 328.8
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Tab.2 Basic DSC data of 6421 BMI resin

B T, /T, In(B/T,*) In B
/°C +min”! /%C /103C~" /(min-¢)"  /(°C-min) "

5 245.4 4.075 -9.396 1.609

10 261.0 3.831 -8.826 2.303

15 271.3 3.686 -8.498 2.708

20 279.0 3.584 -8.267 2.996
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Tab.3 Result of dynamic DSC data

model E /kJ+mol™ InA
Kissinger 103.563 20.412
Ozawa 107.658 21.294
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105.611 20.853
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Tab.4 Kinetic parameters of 6421 BMI resin using different model fitting methods

- fnin’l model k ko ky k, m n R?
F (n) 58197117.0750 - - - - 3.6558 0.9214
5 F (A) - 84294228. 2484 - - 0.0596 5.6741 0.9491
F (K) - - 5608097. 2064 78701897.3393 0.0648 5.6642 0.9493
F (n) 219537269. 2561 - - - - 1.8700 0.9029
10 F (A) - 311427716. 3249 - - 0.0606 2.9176 0.9469
F (K) - - -36304609. 0491 348287007. 7235 0.0534 2.9346 0.9474
F (n) 181223864. 5671 - - - - 1.7076 0.9385
15 F (A) - 237879554. 6785 - - 0.0496 2.3876 0.9592
F (K) - - 38090657.9548 199588564. 4807 0.0608 2.3772 0.9599
F (n) 162495897. 8652 - - - - 1.6364 0.9588
20 F (A) - 198181424.2356 - - 0.0386 2.0803 0.9695
F (K) - - 1875017353. 406 2073707425. 9530 0.0034 2.1060 0.9709
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