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PREPARATION AND STUDY OF TOUGHENED BISMALEIMIDE
RESIN MODIFIED BY BENZOXAZINE
ZHOU Ru-jin, WANG Xiang*, WANG Jun, CAI Hao-peng
(School of Materials Science and Engineering & Advanced Materials Manufacturing Equipment and
Technology Research Institute, Wuhan University of Technology, Wuhan 430070, China)

Abstract ; The unmodified pure bismaleimide resin has the shortcomings of poor solubility, high curing process-
ing temperature and ease of brittleness fracture. 2,2’-Diallylbisphenol A ( DABPA) and 3-aminophenylacetylene
(m-APA) as chain extender toughening agent, bisphenol A phenylbenzoxazine (BOZ) as toughened agent were a-
dopted to copolymerize with 4,4'-bismaleimidodiphenyl methane ( BDM) resin. Then, a kind of resin matrix was
prepared, which presented high temperature resistance and high toughness. The curing reaction of BOZ/BAD422
resin system was studied by Fourier transform-infrared spectroscopy and differential scanning calorimetry analyses,
respectively. Mechanical measurements, thermal properties analysis, and microanalyses were conducted to assess
the toughness and morphology of the cured blends. The research results show that the addition of BOZ resin can ef-
fectively increase the BMI resin toughness. In the range of 0 ~30wt% BOZ resin, the impact performance of the
blended resin system is increased with the increase of the quality fraction of BOZ resin. The maximum impact per-
formance reaches up to 18.3 kJ/m’, which was 53. 8% higher than the BAD422 system. The bending strength is
slightly increased and remains at a high level compared with the BAD422 system, reaching at 145. 9 MPa. The ben-
ding modulus slowly increases with the increase of BOZ content. However, heat resistance and thermal stability are
reduced. But glass transition temperature (T,) can still reach 250.8 °C and the initial decomposition temperature
(T, ) is 346.5 C after the addition of 30wt% BOZ, indicating that the thermal performance is still good.

Key words:bimaleimide ; benzoxazine; toughening; heat-resistance
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STUDY ON SIMPLIFIED TRUSS MODEL FOR COATED FABRICS
MA Ben, HAO Sheng-jie, XU Jun-hao*, ZHAO Yu-shuai
(Jiangsu Key Laboratory of Environmental Impact and Structural Safety in Engineering,
State Key Laboratory for Geomechanics & Deep Underground, Xuzhou 221116, China)
Abstract ; Based on the unit cell model, a simplified truss model for predicting the mechanical properties of
coated fabric membrane materials was proposed. According to the tensile test data of the component materials, the
fourth-order polynomial with true strain as the variable is selected to describe the nonlinear behavior of the fiber bun-
dle, the mechanical response of the coating is reflected by the ideal elastoplastic model, the microstructure and the
structure size parameter of the film is obtained by scanning electron microscopy. The above model was realized by
ABAQUS finite element software and UMAT subroutine to predict the tensile properties of the film. The results show
that the overall prediction results are good, and the maximum error is about 20%. The main reason for the error is
that the nonlinearity of the contact between the fiber bundles and between the fiber bundle and the coating cannot be
reflected in the model.

Key words : coated fabric film; simplified truss model ; mechanical properties; nonlinear
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