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Curing Process and High Temperature Mechanical Properties of MT300/802

Bismaleimide Matrix Composites

LI Jianfang' GUO Hongjun' GAO Yang’ ZHANG Dongxia' LI Guiyang'

(1 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)
(2 Military Representative Office of PLA Rocket Force in 519 Factory, Beijing 100076)

Abstract Bismaleimide resin composites service as primary high temperature resistance load—carrying structure
in aerospace crafts. Dynamic cure kinetics of highly reactived 802 bismaleimide resin was analyzed by differential
scanning calorimetry, meanwhile its cure cycle was established as “150°C/1 h+180°C/2 h+200°C/4 h”. The T, of
802 resin is up to 325°C cured at 200°C , significantly superior to XU292 resin (234°C ) with the same curing temper-
ature. Furthermore, MT300/802 composite mechanical properties were investigated at room temperature, 230, 280
and 300°C , respectively. Tts flexural strength retention capacity is 57% at 280°C , and the 300°C flexural strength is
as high as 1 094 MPa. Meanwhile, its interlaminar and in—plane shear strength also exhibits high properties level at
both room temperature and high temperature. The results indicate that MT300/802 composite has the feature of “low
temperature curing and high temperature usage” , which is suitable for aerospace primary structures.
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Fig.1 DSC curves for 802 resin at different heating rates
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Tab.1 Characteristic peak temperatures of 802 resin

THR A AT AR VIR AR
B/K-min”! T,/K T,/K T/K
2.5 4315 462.2 485.9
5 439.1 474.5 494.9
10 4523 489.6 512.2
15 462.6 500.2 529.5
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Table 2 Curing Kkinetics parameters for 802 resin

Kinetics Equation fitting liner R-Square E,/kJ+mol ™! A/10°s7™! n
Kissinger y=-9.93819x+10.18404 0.994 82.63 2.631
Crane y=-10.8994x+24.53503 0.995 0.9112
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Fig.3 Reacting rate constant curve of 802 resin
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Tab.4 Mechanical properties of MT300/802

composites at room temperature

0° laminates 90° laminates

properties
strength/MPa modulus/GPa strength/MPa modulus/GPa
tensile 1650 137 40 9.2
compressive 1490 132 304 11.4
flexural 2078 135
interlaminar shear 95
in—plane shear! 98 5.3
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temperature flexural strength conservation flexural modulus conservation

/C /MPa rate/ % /GPa rate/ %
r.t. 2078 135

230 1590 77 128 95
280 1192 57 108 80
300 1094 53 107 79
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Tab.6 Interlaminar shear strength of MT700/802

laminate at different testing temperature

temperature/ °C interlaminar strength/MPa  conservation rate/%
r.t. 95
230 71 75
280 46 48
300 34 6
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Tab.7 In-plane shear strength of MT700/802

composite at different testing temperature

temperature/ C in—plane strength/MPa  conservation rate/%
r.t. 98
230 60 61
280 30 31
300 22 22
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