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Table 1

different heating rates

DSC data of acrolein-pentaerythritol resin system at

B/°C - min™" T./°C T,/C T,/°C Q/) g
10 72.9 160.1 180.0 141.6
15 80.3 169.2 189.5 136.3
20 86.4 175.0 194.8 132.2
30 95.4 183.1 205.8 125.1

Note: B, heating rate; T;, the initial curing temperature; T, the peak curing

temperature; T,, the end curing temperature; Q, reaction heat.
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Fig.1 DSC curves of acrolein-pentaerythritol resin system at

different heating rates
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Table 2 Curing degree (a) of acrolein-pentaerythritol resin

system at different heating rates

B/°C « min™' al/%

10 95.03
15 91.47
20 88.71
30 83.95
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Fig.4 Degree of cure vs time at different temperature
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Fig.5 Viscosity vs time of acrolein-pentaerythritol rosin sys-

tem at different temperature
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Fig.6 Viscosity vs temperature of acrolein-pentaerythritol ros-

in system
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Table 3 Parameters of acrolein-pentaerythritol rosin

T/K 1o/ mPa - s ky/ )+ mol™
341 89.2 2.40x107?
347 65.7 3.86x107?
353 50.1 5.99x107?
359 39.2 8.37x107*

A k,(T) =a+bT, %I 3% 3 M¥HE R E M Kk, (5 ik
TTERPELG e AH DG R A 0.9886 , 3% B 3 2k 1
KER R GBI #ER
k,= —=1.152+3.44x107° T (11)
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n=n.exp(k, /RT) +exp(k,t) (12)
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Fig.7 Viscosity vs time of acrolein-pentaerythritol rosin sys-

tem at 350 K
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Curing Kinetics and Rheology Property of Acrolein-pentaerythritol Resin System

CAl Jia-lin, GAO Deng-pan, ZHEN Shen-sheng, CHI Yu
(Institute of Chemical Materials,China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: The non-isothermal curing kinetics of acrolein-pentaerythritol resin system were studied by dynamic differential scanning
calorimetry(DSC). The DSC data were analyzed by the Kissinger and Crane equations. The kinetic parameters were calculated
and the curing kinetic model for acrolein-pentaerythritol resin system was also established. Based on the viscosity experiments at
341, 347, 353 K and 359 K,the rheological model on the foundation of Arrhenius equation was built. Results show that the appar-
ent activation energy,reaction order and frequency factor of curing reaction are 14.32 k] - mol™, 0.95,3.84x10° K, respectively.
The curing degree are 0.9503, 0.9147, 0.8871 and 0. 8695 at the heating rates of 10, 15, 20 °C - min~'and 30 °C - min™",
which indicates that with the decreasing of heating rate,the curing degree increases.

Key words: acrolein-pentaerythritol resin system; curing kinetics; rheology property; viscosity model
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