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Development of a multi-scale optimization method for resin infusion molding of
fiber-reinforced composite materials
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In this study, a numerical analysis was developed to predict resin flow and
void formation in order as a technique for minimizing defects in the resin transfer molding (RTM) of
fiber-reinforced plastics. More specifically, a micro-scale multiphase flow analysis was developed
to predict the motion of fibers, resin, and air using the smoothed particle hydrodynamics. Resin
impregnation into a fiber bundle and void formation were analyzed under some conditions of the resin
inlet velocity as well as the surface tension and contact angle of the resin. The void content
agreed with the experimental results, and this result confirmed the validity of the analysis to
predict the molding conditions that minimize voids. Furthermore, a particle simulation was developed
to analyze the process of vacuum assisted RTM by modeling a part of a fabric. This analysis showed
the possibility of predicting fabric permeability.
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