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Abstract

In the manufacturing of large scale composite structures, the cost-effective processing and the
enhancement of structural performance are critical. One of the most effective ways for this purpose is
to use stitched multiaxial warp knitted (MWK) perform in the resin transfer molding process. This
study reports the effect of stitching on the mechanical properties of MWK composites, and the
feasibility processing of the thick U-beam structure utilizing the stitched preforms. Permeability of the
preform, viscosity and cure property of the epoxy resin have been measured. The results of resin flow
analysis has been used in determining the gate/vent locations of the RTM mold. Cross-sectional
observation of the channel beam prototype demonstrated that the resin impregnation was almost
complete, except for some surrounding area of stitched yarns.
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Fig.1 Fabrication schematic of MWK.
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Fig. 2 Stitched DBLT850 composite sample.
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Table 1. Mechanical properties of composites

AR | A8 e | BE | ede | X9
Y | 3% | 3% | (MPa) | (GPa) | FH
0 | 1142 [422 [0.269

o WP | o0 | 526 | 1276 | -
DBLT| 0 |309.0 }1747 {0295

927 | 438 -

o= UP |90 | 1488 {1162 | -
DBLT| 0 |442 |1880 | -
HAyHg| UD | 0 | 1014 | 535 | -
2WS|DBLT| 0 | 469 - -

Table 2. Mechanical properties of stitched and
unstitched MWK composites
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Fig. 3 Permeability measurement set-up.
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Fig. 4 Permeability of DBLT850 as a function
of fiber volume fraction.
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Fig. 5 Viscosity variation as a function of time
at room temperature.
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Fig. 6 Cases for resin flow analysis.



Table 3. Summary of analytic results
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Fig. 7 Resin flow pattern for Case 3.
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Fig. 8 Resin flow pattern for Case 4.
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Fig. 9 Prototype of U-beam composites.
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