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A Study on Simplification of Flow Analysis in VaRI Process
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Wiedae Kim**, Moon-kwang Um*"

ABSTRACT: VaRI(Vacuum assisted Resin Infusion) process, which is cost effective and suitable for manufacturing
large-sized composites, is an OoA(Out-of Autoclave) process. For rapid resin infusion in the VaRI process, a
DM(distribution media) is placed on top of the fabric. The resin is rapidly supplied in plane direction of the fiber
along the DM, and then the supplied resin is impregnated in the out-of-plane direction of fiber. It is difficult to
predict the flow of resin because the flow of in-plane direction and the out-of-plane direction occur together, and a
3D numerical analysis program is used to simulate the resin infusion process. In 3D flow analysis, many elements are
required in the out-of-plane direction of fabric. If part size becomes larger, longer analysis time needs. Therefore, in
this study, a method was suggested to reduce the time required for flow analysis by simplifying the 3D flow analysis
to 2D flow analysis. The usefulness was verified by comparing the 3D flow analysis with the simplified 2D flow
analysis at the same conditions. The filling time error was about 7% and the reduction of flow analysis time was about
95%. In addition, by utilizing the constant difference in the flow front between the top, middle, and bottom of the
fabric of the 3D analysis, the flow front of the top, middle, and bottom of the fabric can be also predicted in the 2D
flow analysis.
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Table 2. Solving time comparison of 2D and 3D analysis in case
of central infusion

Element | Solving time | Filling time
Number (n) (s) (s)
2D_avg 23480 118 1755
5 Fly 3D 473878 3873 1685
2D_avg 23480 125 2679
o Ply 3D 564432 4955 2647
2D_avg 23480 130 4230
16 Ply 3D 917202 3786 4328
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Table 3. Solving time comparison of 2D and 3D analysis in case
of edge infusion

Element | Solving time | Filling time
Number (n) (s) (s)
2D_avg 18494 179 2475
> Ply 3D 389172 2566 2353
2D_avg 18494 194 3833
o Fly 3D 444768 3109 3694
2D_avg 18494 190 6057
16 Ply 3D 555960 3940 5987
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Table 4. Summary of 2D and 3D analysis output data in case of

cube shape
Element | Solving time | Filling time
Number (n) (s) (s)
5 Pl 2D_avg 12900 46 586
Y 3D 271698 5232 579
9Pl 2D_avg 12900 53 890
Y 3D 310512 7008 926
16 Pl 2D_avg 12900 61 1480
Y 3D 426954 6122 1590
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