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Fabrication and Evaluation of Integrated Composite Part for Aircraft

using OoA (Out-of-Autoclave) Prepreg

Sungjin Hong*', Min-Hwan Song*, Keunil Song*, Sang-Moon Baik*, Sang-Jun Shin*

ABSTRACT: Conventionally, composite aircraft structures are fabricated within autoclave at high pressure. However,
autoclave process has several disadvantages including high curing costs and limitation of part size. Recently, out-of-
autoclave (OoA) processes have been investigated in many studies to replace conventional autoclave process. A newly
developed Oo0A prepreg, using conventional ovens, can significantly reduce the curing costs and produce autoclave-
quality parts. Nevertheless, manufacture of void-free complex shape structure using OoA process presents significant
challenges because of the low consolidation pressure. In this study, integrated skin-spar-rib composite part was
fabricated using OoA prepreg. And cross-sectional macro- and micro-graphs of the part were examined in order to
assess the possibility of replacing conventional autoclave process.
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Fig. 1. Configuration of integrated part

Table 1. Materials and part information of fabricated parts

Material Applied Part | No. of Parts | No. of Plies
IM7/CYCOM 5320-1 Skin 1 40~56
UD Tape Spar 3 10~36
T650/CYCOM 5320-1 .
PW Fabric Rib 4 12~18
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Fig. 2. Schematic illustration of cross-section of OoA prepreg;
(a) as-received, (b) after compaction, and (c) after cure
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Fig. 3. Configuration of tools; (a) curing tools, (b) hot-debulk
tools, and (c) curing membrane
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Fig. 4. Schematic illustration of vacuum bag assembly
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Fig. 5. Cycles for (a) hot-debulk and (b) full-cure
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Fig. 7. Representative cross-sectional macrographs of fabri-
cated part; (a) drop-off area in the skin, (b) hot-debulk
interfaces in the skin, (c) skin/spar interface, and (d) skin/
spar/rib interfaces
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Fig. 8. Representative cross-sectional micrographs of fabricated

part; (@) sound area in the skin, (b) porous area in the
skin, and (c) porous area in the rib
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