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Abstract: This study systematically investigates the non-isothermal curing kinetics of bismaleimide resin
EC230R using non-isothermal differential scanning calorimetry (DSC) in conjunction with the Flynn-Wall-
Ozawa (FWO) model and the Malek method. The FWO analysis reveals that the apparent activation
energy of the resin system exhibits a rapid nonlinear rise when the conversion rate exceeds 0.8. This
transition indicates a dynamic shift from a chemically controlled reaction phase to a diffusion-controlled
phase. Based on Malek kinetic modeling, the global reaction rate equation is derived to construct the rate
equation for the isothermal curing process. This model enables the prediction of curing behavior and
conversion rate of bismaleimide resin EC230R at different temperatures. Furthermore, the curing process is
optimized using the curing kinetics model of bismaleimide resin, and the thermal and mechanical properties
of the cured bismaleimide resin EC230R are characterized and verified wia non-isothermal scanning,
tensile, and flexural testing. The results show that after curing at 250 “C, the conversion rate increases by
14%, and the glass transition temperature (T,) of the resin increases by 30% , while the tensile modulus
and flexural modulus decrease slightly by 9.8% and 7.2%, respectively. A strong positive correlation is
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observed among T,, curing temperature, and conversion rate, suggesting that high-temperature curing

enhances thermal resistance by increasing crosslink density. However, excessive crosslinking restricts

segmental mobility and reduces packing density, leading to modulus reduction. This study provides critical

guidelines and experimental validation for optimizing curing processes and developing high-temperature-

resistant structural materials based on bismaleimide resins.
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(a)isothermal DSC curves at different temperatures for 240 min; (b)non-isothermal DSC curves after 240 min of constant temperature
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Table 3 aand T,of EC230R at different isothermal

curing temperatures

Curing process T,/ C /min al1) T/C
A 180 240 0.623 191
B 200 240 0.832 227
& 230 240 0.953 269
D 250 240 0.979 298
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Table4 a, T,, and mechanical properties of EC230R under different step curing processes

Curing 5 . 5 Flexural Flexural Tensile Tensile Strain

Step a, T,/°C  t/min  a(z) T/C )
process strength/MPa modulus/GPa  strength/MPa modulus/GPa  elongation/ %
E 1 0 180 120 0.469 220 206 4.28 115 4.30 3.25

2 0.469 200 240 0.847
F 1 0 180 120 0.469 287 194 3.97 102 3.88 3.11

2 0.469 200 120 0.773

3 0.773 250 120 0.966
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2026 45 H

2 AEHERIZEACHR N, S o 5 TP ER T (75
R, 24250 Cryil LG BUE AR EC230R 1Y 1%
PERE BT B, AR IR  hr i il 115 MPa %
£ 102 MPa(F# R 11.3%) , P st th 4.30 GPa % =
3.88 GPa(P#ilE 9.8%0 ) , W IR W A8 H 3.25%0 FE 22 3.11%
(PR 4.3% ) 525 il 55 &ty 206 MPa [% 2 194 MPa([#
i 5.8% ) , 25 gl 4% 1 4.28 GPa % % 3.97 GPa( [ i
7.2%) o BNE AR ) T2 5 B SR R AR AR A ]
PE Y, Bl 2SI B I BT, B B Bl 2 B R, &
Sl B HE 1) B AN, R B P A B e RN A il R
R, T A IR 0 AR AR AU AR X /0N, e 26 A 1Y) B R
FRHNE, FB T AL R EC230R $7 {58 & s i
SR ARG, AN, £ 4 - T M S 2 3 BdE—
e, 80 0E T 20 (14) X T, B AT SR A RS B i
EC230R 19 [ £k T 25 35 31 B Pk e o = 4 41t 7 B i
A

3 it

(1)RHEFEWO ik 58 7 XS AR EC230R S
TG AL RE B AL R B C R, RIS L3R5 T 0.8
B, FIE T RE R o 4 I S AR LR PR PO K, bR
DX Ja] 42734 FR0E 52 0 1 Ak e R 113.735 kJ/mol

(2) 2R H Malek J7 2 8 22 WUy 44 ig EC230R JE %5
T 14k S AL EE PR AT & Reaction order 157

(3) FF 3l F7 2FASHY (1) Yk B - 5k 8] - 52 1o %% Ak 2R 151
D22 B, 30 3 250 °C oy i 181 £ A 23 AT i 35 B T 0L AR
Ji§ EC230R 9 a Fl T, {HAF: Bl For A 455 1 A1 25 il 8548 T
Bk o 0k o AR £ 5 T AR i 28 K 288 3 8 T R e B M )
FEREAR.
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