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Abstract— Flow-induced voids during resin impregnation and poor fiber wetting give serious effects on the mechanical pro-
perties of composites in resin transfer molding process. In order to better understand the characteristics of resin flow and to
investigate the mechanism of void formation, flow visualization experiment for the resin impregnation was carried out on
plain weaving glass fiber mats using silicon oils with various viscosity values. The permeability and the capillary pressure for
the fiber mats of different porosities were obtained by measuring the penetration length of the resin with time and with vari-
ous injection pressure. At low porosity and low operating pressure, the capillary pressure played a significant role in im-
pregnation process. Video-assisted microscopy was used in taking the magnified photograph of the flow front of the resin to
investigate the effect of the capillary pressure on the void formation. The results showed that the voids were formed easily
when the capillary pressure was relatively high. No voids were detected above the critical capillary number of 2.75X 1073,
and below the critical number the void content increased exponentially with decrease of the capillary number. The content of
void formed was independent of the viscosity of the resin. For a given capillary number, the void content reduced with the
lower porosity of the fiber mat.
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Fig. 1. Schematic diagram of the structure of the plain weaving
glass fiber mat.

Table 1. Material properties of the fiber mat”

.. Weaving Fiber density Surface density Fiber diameter
Maeral Type —  (gem) (glem’) (um)
Glass Plain 2.54 0.058 22

(1) WR580A, Han-Kook Fiber
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Table 2. Material properties of the silicone 0il®

Viscosity Densit Surface tension
Sample name p) (o) (dyne/cm)
s102® 119.2 0.933 22.41
5020 492.9 0.938 22.69
103 969.1 0.944 24.11

(1) KF96H, Shin-Etus Chem. Co. Ltd.
(2) 100cs, (2) 500cs, (3) 1000cs silicone oil
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Fig. 12. Schematic diagram of the advancing flow front at high pres-
sure and capillary number of 4.02x107>. The viscosity of
the silicone oil is 1000cs and the porosity of the fiber mat
is 0.43.
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Fig. 13. Photographs of the macro void with various capillary numb-
er. The viscosity of the silicone oil is 1000cs and the poros-

ity of the fiber mat is 0.43.
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Fig. 14. Void content as a function of capillary number(Ca) with
various viscosities of the silicone oils when the porosity of
the fiber mat is 0.43.
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Fig. 15. Void content as a function of capillary number(Ca) with
various porosities of the fiber mat when the viscosity of the
silicone oil is 1000cs.
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