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Abstract: To investigate void formation during resin transfer molding (RTM) processes, we
developed a numerical code of a multiphase fluid model that employs Navier-Stokes equation
including the interfacial tension term and Cahn-Hilliard equation for capturing the resin-air inter-
face. We performed preliminary numerical simulations of microscale resin-air flow around a
regular-lattice array of four single filaments. From the analysis, we found that (1) Laplace pressure
arisen from the finite curvature of the resin-air interface could drive a capillary-driven flow
penetrating into the gap between the two filaments located in longitudinal direction; (2) there was
another dual time scale even at the microscale on the determination of flow patters: one was caused
by the main flow, and the other by capillary driven transverse flow; (3) voids could be formed when
the time scale of the main flow was shorter than that of capillary flow; (4) two modes of void
formations were revealed numerically: longitudinal gaps fully capped by the resin-air interface
leading to the void formation under a high interfacial tension coefficient; and a small bubble left at
the back-step of the filament under a relatively weak interfacial tension coefficient.
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Fig. 2 Snapshots of simulation results at time step ¢, ¢=0.3, d,/d.=1. (upper) Red and blue indicate resin
and air respectively. The visualization is based on p=0.5. (lower) The velocity vectors (arrow) and
pressure contour (red is high, green is intermediate, and blue is low).
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t=2350 1020 1200

g. 3 Snapshots of simulation results at time step ¢, 6=0.3, d,/d,=0.5. (upper) The visualization is based
on p=0.5. (lower) The velocity vectors (arrow) and pressure contour (red is high, green is interme-
diate, and blue is low).
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Snapshots of simulation results at time step ¢, ¢=0.15, d,/d.=1. (upper) The visualization is based

on p=0.5. (lower) The velocity vectors (arrow) and pressure contour (red is high, green is

intermediate, and blue is low).

(B) Pressure at £=350

(A) Configuration of
three phases at t=2350

Fig. 5 (A) The dotted line indicates the circle of
the curvature radius, R =21. (B) Pres-
sure contour map is shown at its detail to

measure Laplace pressure.
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