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Numerical Simulation of Heat Transfer Coupled with Reaction of Glass Fiber Reinforced Nylon 6 Composites by RTM

Sun Hua, Xue Ping, Chen Ke, Jia Mingyin
(Mechanical and Electrical Engineering College, Beijing University. of Chemical Technology, Beijing 100029, China)

Abstract : The three-dimensional simulation study.on heat transfer and reaction process. of glass fiber (GF) reinforced anionic
polymerizing nylon 6 thermoplastic composites-(APA6 /. GF) by resin transfer molding (RTM) was carried out with the help of
COMSOL finite element software. The governing equations of non-linear-transient heat transfer and resin reaction kinetics were es-
tablished. The effects of mould temperature and GF volume fraction on the temperature field and reaction conversion in the compos-
ite sheet were analyzed. The simulation results show that, the uniformity of temperature distribution and reaction conversion in the
composite sheet are good. Mould temperature-is-the key parameter affecting changes on temperature and final conversion, and when
the mould temperature is 150°C, the reaction conversion is 0.98, which meets the performance requirements of composite products.
The change of GF volume fraction can affect the thermal peak and the conversion rate of the early stage of the reaction, however, it
has little effect on the final conversion .
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