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A Study on the Development of High Functional

Composites by Filament Winding Process

Kang-Moon, Hur Byung-sun, Kim Yun-Hae, Kim

Abstract

Filament winding process is widely used for composite fabrications using low
viscosity liquid formation and processing a symmetrical structures of pressure vesscl,
pipe, rocket motor case cte.

Generally, filament winding has morc less productive than the other methods,
but could control flexible winding angle of designs. It has a good physical
results, reinforcing  the  continuous fiber or short fiber. The filament winding
method 1s  affected by several parameters such as pot life of process time,
viscosity of resin, f{ilament winding temperature and schedules, curing state, post
curing state of resin factor. The degree of resin impregnation and void contents
woere measured by tension. It was found that the proper condition of tension and
the degree ol resin impregnation 1s - very good 1 our experimental range. To
develope high functional composite matetials the rotation(H, 10, 1o, 20, S0rpm) was

controlled by D.C motor. Tt 1s experimented that insert spring into strand parts to
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give it proper tension because roving parts come very quickly. And the wiper to
give proper tension was equipped between strand and resin bath. The resin is
hooked by the design wiper and the viscosity of resin was measured by
viscometer. The adeguate cure schedule was found by DSC. NOL ring test is
carried out to investigate the basic physical properties such as stress analysis,
design technology of structure.

Key Words ; Continuous Fiber, Pot Life, Void, Wiper, NOL Ring Test,
High Functional Composite Material, Fiber Volume Fraction,
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Fig. 1 Filament Winding Machine
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Fig. 2 Schematic Aréhitecfure of Filament Winding
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[Fig. 3 Schematic of Tension
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Fg. 8 Microstructural Parts of Specimens
Table 2 Relationship between Tension and Speed according to Specimens Number

ension (Kg/cn) 4 5 6 7 8
Rotation(rpm) [300g] | [500g] | [700g] | [1000g] | [1500g]

5 1 5 9 13 17 22

10 2 6 10 14 18 23

20 3 7 11 15 19 2

25 4 8 12 16 20 25

30 = - - - 21 260

Fig. 9 Enlargement of Part 1 in Fig. 8 (X 100)
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Fig. 10 Enlargement of Part 21 in Fig. 8(<100)

Fig. 11 Photograph of Tube
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Fig. 12 Microstructural Parts of Tube
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Fig. 14 Enlargement of Tube in Fig. 12(X 200)
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Table 3 Fiber Volume Fraction of CNG Vessel
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