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Numerical Simulation and Engineering Analysis of Reaction-Injection Molding Process of Nylon 6
Shen Chunyin, Ding Yangiang, Zhou Yunfei, Xie Hanguang, Dai Gance
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : The MATLAB software was-employed to analyze the reaction injection molding of nylon 6 system in the three-
dimension thin mold cavity. The influences of reaction rate.constant (K), injection temperature (T,) and cavity wall temperature (T,,)
on distribution of temperature, conversion and crystallinity of the system were investigated and the engineering characteristic time
were analyzed. It is reveal that the increasing K, causes the bigger elevation of reaction temperature, cut down the required time of
complete polymerization, moves up the beginning of crystallization with little different of total time. The increasing of T,, also causes
the larger promotion of reaction temperature with notable shortening time for monomer complete conversion and lengthening time for
the complete crystallization. The beginning of crystallization is earlier if T,, << 150°C otherwise deferred. T, has little effect on the
promotion of temperature,, conversion of monomer and crystallization behavior. The optimum conditions are proposed in the range of
90 x 10°-110 x 10* s™ for K, and 145-155°C for T,,, with the lower T, for the energy consuming.

Keywords : numerical simulation ; finite difference method ; nylon 6 ; reaction injection molding ; engineering analysis
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