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Properties of Toughened Bismaleimide and Allylated Benzoxazine Blends

Gu Yi Guo Ying Yuan Qiaolong Huang Farong
(Key Laboratory for Specially Functional Polymers and Related Technology of Ministry of Education,
School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract A kind of allylated benzoxazine containing N-substituted m-methyl benzene ring ( BA-mt) was synthe-
sized from the Mannich reaction of paraformaldehyde, bisphenol A and m-toluidine. The structure of BA-mt was con-
firmed by Fourier transform infrared spectroscopy ( FTIR) and proton nuclear magnetic resonance spectroscopy (' H-
NMR). The allylated benzoxazine BA-mt was mixed with bis(4-maleimidophenyl) methane ( BMI) and diallyl bis-
phenol A (DABPA) in different mass ratio. The curing reaction process of modified BMI/DABPA/BA-mt resin was
examined by differential scanning calorimeter ( DSC). Dynamical thermal mechanical analysis ( DMA) and thermo-
gravimetric analysis (TGA) were used to study their thermal properties. The results show that thermal stability of the
cured BMI/DABPA resin decreases with addition of BA-mt. However, the loss weight temperature at 10wt% of the
cured resins in N, is still higher than 400°C , and the char yield at 800°C increases to 33wt% . The glass transition
temperature of the cured resin with 10 parts of BA-mt in BMI/DABPA reaches 319°C. The bending property of the
cured BMI/DABPA resin increases with addition of BA-mt in the resin. And the bending strength and modulus of the
modified BMI/DABPA resin based on 10 parts by weight of BA-mt are 44 MPa and 3.76 GPa, respectively. The wa-
ter absorption of the cured modified BMI resins decreases with addition of BA-mt content.

Key words Benzoxazine, Allylation , Bismaleimide , Thermal stability , Mechanical property
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Fig. 1 Synthetic route of allylated benzoxazine monomer ( BA—mt)
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Tab.1 DSC observations of BMI/DABPA/BA-mt blends

R 7./ T,/C T/C R
/)
BA-mt 167 265 297 139
BDB-0 165 270 392 269
BDB-10 160 266 357 265
BDB-20 157 220/275 330 264
BDB-30 156 219 308 254

Note: 1) T;-initial temperature of curing, T\, -peak temperature of cu-
ring, T;—finishing temperature of curing.
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Tab.2 Thermal stability and dynamic thermal mechanical properties of cured BMI/DABPA/BA-mt blends

) i RER L /MPa) BRIRE Y /%
iy r,/C T/S/C T,°/C
50°C 100°C 150°C 200°C (800°C)
BDB-0 3616 3252 3060 2870(-20.6% )" 313 412 441 31.4
BDB-10 3525 3111 2858 2635(-25.2%) 319 382 427 33.8
BDB-20 3719 3245 2948 2686(-27.8%) 293 404 427 33.2
BDB-30 4004 3528 3143 2677(-33.1%) 280 368 410 33.3
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Tab.3 Bending properties of the cured
BMIL/DABPA/BA-mt blends

e 1 B/ MPa I I i/ MPa
BDB-0 38(0.22") 3617(0.050°)
BDB-10 44(0.34) 3760(0.036)
BDB-20 65(0.27) 3642(0.034)
BDB-30 46(0.16) 3742(0.103)
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