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Numerical Simulation of Preform Molding Using Carbon Fabric

Eun-Min Park*, Soon-Young Lee*, Kyung-Hwan Choi**, Sun Kyoung Kim**"

ABSTRACT: Preforming is crucial in resin transfer molding process using woven fabric. When shear deformation
exceeds the locking angle, wrinkles are generated in the preform, which causes defects in the RTM process. Therefore,
in this study, the allowable shear deformation limit of carbon fiber woven fabrics is quantified and the molding
characteristics are verified using the actual fabric forming. As a result, the characteristics of creases according to the
layer setups have been examined and the results have been discussed. Numerical analyses have been also performed

using measured shear properties. These results have been compared with the experimental results.
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Fig. 1. Type of the carbon fabric reinforced manufacturing pro-
cesses
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Fig. 3. The carbon fabric sheet (left) and die block used in the
draping experiment (right)
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Fig. 4. Single layer draping experiment configuration by dry
fabric preforming process using VARTM (left: actual
setup, right: schematic drawing)
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Fig. 5. Hemispherical die and punch used for preform experi-
ment

4) Layer 4(*32]) - Warp direction 90°, Weft direction 0°
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Fig. 6. Element model for the PAM-FORM numerical simulation
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Fig. 7. Numerical mesh for draping with the rectangular block
(0°,90°, left, 45°, -45° right)
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Fig. 9. Numerical mesh of each layer for preforming with the
hemispherical die
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Fig. 10. Draping experiment results with the rectangular block:
0° 90° 45°, -45° in the order of upper left, upper right,
lower left, lower right
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Fig. 11. Draping experiment results with the hemispherical die:
0° (Layer 1), 90° (Layer 4), 45° (Layer 2), -45° (Layer 3) in
the order of upper left, upper right, lower left, lower
right
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Fig. 13. Draping simulation results with the hemispherical die
(thickness variation): 0° (Layer 1), 90° (Layer 4), 45°
(Layer 2), -45° (Layer 3) in the order of upper left, upper
right, lower left, lower right
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