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SUMMARY: A multi-functional sensor for RTM process monitoring is developed.  The
sensor can be used for flow front detection of the resin at the resin filling stage as well as for
conventional cure monitoring at the curing stage by measuring dielectric properties of the
matrix resin.  A comb-shaped electrode sensor has been used for cure monitoring e.g., in
autoclave processing of advanced composites.  It measures the dielectric response of resin
existing in the vicinity of electrodes between which one applies an alternating voltage.  The
newly developed sensor is also comb-shaped electrodes but sufficiently long to cover the
RTM die dimensions.  It is found that the dielectric loss factor response of the sensor linearly
changes with the wet length of long array of electrodes, therefore it serves as the resin front
sensor if it is embedded in the die of RTM.  It is also shown that the two dimensional flow
can be monitored with sufficient accuracy by the newly developed sensors.
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INTRODUCTION

Resin transfer molding (RTM) is now expected to be a promising manufacturing technology
for the next generation advanced composite materials because of its high cost performance in
making complex shape parts [1].  Namely, it is comparatively easy to make curved, twisted
parts, and the fiber volume fraction can be as high as 60%; therefore, the strength requirement
meets well with the RTM fabricated composite parts.  RTM processing is divided into three
stages: a near net shape preform of fibers is made and set to a cavity of the mold, and melt
resin is injected to fill completely the cavity and then the composite is cured at elevated
temperature.  There are many factors which influence the performance of the RTM
fabricated composite parts, e.g., temperature, resin flow, void content, thermal residual
stresses etc.  The resin filling stage is effectively a penetrating process of resin into preform,
therefore it is now widely accepted that the flow is described by Darcy's law with the analogy
of liquid flow through porous media [2].  Darcy's law is a constitutive equation and a
















