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Effect of Carbon Fiber Surface Chemistry on Resin Impregnation in
VaRTM Process: A Molecular Dynamics Study

Su Hyun Lim*, Wonvin Kim*, Wonki Kim*, Junho Lee*, Seong Su Kim™'

ABSTRACT: In this study, molecular dynamics (MD) models of epoxy resin/functionalized graphene layer
nanochannel were developed to simulate epoxy resin impregnation behavior with respect to chemical characteristics of
the carbon fiber surface during the VaRTM process. To analyze the effects of functional group type and density on
resin flow, hydroxyl, carboxyl, and epoxide groups—commonly found in the sizing layer of carbon fibers—were
introduced onto the graphene surfaces. The MD simulation results showed that while functional groups with high
affinity for epoxy resin can enhance resin flow, an excessive density of these groups may hinder pressure-driven flow.
Furthermore, the study suggests that in order to more accurately replicate epoxy resin impregnation during the
VaRTM process, future MD models should incorporate the physical surface morphology of carbon fibers in addition
to their chemical features.
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Fig. 1. Molecular dynamics model construction : (a) Design pro-
cedure of epoxy resin/functionalized graphite nano-
channel, (b) Functionalized graphite layer models
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