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Research on Molecular Dynamic Simulation of High Temperature Resistant

Bismaleimide Resin

YANG Peiwen' ZHANG Dong’ YANG Xiaoping' LI Gang'

(1 National Key Laboratory of Organic—Inorganic Composites, Beijing University of Chemical Technology, Beijing 100029)
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

Abstract  Based on the curing mechanism of bismaleimide resin, dynamic in—situ curing programs were
developed to simulate the pre—polymerization and crosslinking of bismaleimide, a two steps method was used to
construct a molecular dynamic (MD) model of high temperature resistant bismaleimide resin, and predictions were
made regarding its model structure, thermomechanical properties, and resin stiffness. The curing reaction conversion
rate and the density of the curing model during the pre—polymerization and crosslinking process of bismaleimide resin
are consistent with the actual values, proving that the dynamic in—situ curing program achieves the curing program
achieved the curing reaction of the experimental process. Meanwhile, during the simulated curing process from resin
precursor to per—polymer to crosslinked model, the resin model gradually transitions from a high—viscosity liquid state
to a high—density network structure solid polymer state, verifying the rationality of the curing program. The predicted
glass transition temperature and Yong’ s modulus based on the density, volume change rate, and elastic stiffness
matrix of the bismaleimide resin curing model are close to the experimental results, confirming the reliability of the
this bismaleimide resin model and its suitability for the bismaleimide resin system.

Key words High temperature resistant bismaleimide resin, Molecular dynamic simulation, Dynamic in—situ
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