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Evaluation of C-type and Hollow Carbon Fibers as Reinforcements

H.B. Shim®*, Y.]. Choi*, Y.S. Lee®, J.I. Lee® and B.S. Rhee®

ABSTRACT

This paper discussed the role and the effect of C and hollow-type carbon fibers as the rei-
nforcement materials.

The geometries and properties of reinforcement fiber play a very important role in the behavior
of the composite materials. Because of their geometric form, C and hollow-type carbon fibers
can improve not only its own mechanical properties but also those of the composite materials
reinforced with these fibers. In the case of hollow carbon fiber its high torsional regidity would
retard the buckling failure of the composites under compressive loading. And C-type carbon
fiber will improve interficial binding force which solve a delamination, playing a great part in
the mechanical properties of fiber reinforced composite materials because it can provide larger
interfacial area than round or hollow carbon fiber.

So, this experiment has been made to compare the machanical properties and frequency
characteristics for the UD-epoxy composite materials reinforced with round, C-type or hollow
carbon fiber. The results are summarized following as:

1. Although a high molding pressure(40Kgfcm?), nurmerous micro-tunnels of Hol-CF/EP
composites were kept intact.

2. In C-CF/EP composite materials, matrix resin was impartially contributed to a curved
area of C-type carbon fiber and had a good wettability. Also, C-CF/EP with HOL-CF reveals
better properties than that of R-CF/EP.

3. Damping effects of C-CF/EP and HOL-CE/EP showed about 1.5 times greater value than
that of R-CF.
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Tabe 2, Characteristics of carbon fibers used to epoxy system
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T.S[Kgt/mm?] | T.M[ton/mm?]| T.R[GN/m?] |Density[g/cm’®]|Diameter[um®]| CS [pm?]
R-CF 95 5.5 5.1 1.65 22 379
H-CF 110 10.2 12.5 1.65 34(20) 593
C~CF 102 6.2 12.1 1.65 27(11) 358

#* T.S: tensile strength, T.M : tensile modulus,
The Open degree of C-CF : 90°
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Table 3. Static analysis of epoxy composites reinforced with Round, hollow or C—~CE

Fiber type Fiber weight[g] CF/EP weight [g] |CF/EP density[g/cm®]| Fiber mass fraction
R—-CF/EP 15 21.565 1.438 0.696
C—CF/EP 15 22.283 1.486 0.673
H—-CF/EP 15 20.072 1.338 0.747

Table 4. Mechanical properties of epoxy composites reinforced with round, hollow and C-type isotropic carbon

fibers(comparison values to R~CF/Ep)

Reinforcements| F.S@ (MPa) | F.M® (GPa) | 1LSS® (MPa) | TFS®@ (MPa) |LS®© (Kgem/cm?)
R~CF 127 (D 0.98 (1 8.85 (1) 8.3 (D 9.5 (1)
C~CF 277 (2.18) 2.19 (2.24) 13.9 (1.57) 15.3 (1.84) 21.6 (2.27)
R—-CF 236 (1.86) 1.96 () 7.39 (0.84) 6.18 (0.75) 13.3 (1.4)
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Fig. 1. SEM photos of (a) C-type and (b) Hollow-type carbon fiber bundles.
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Fig.2. Fracture surface of epoxy composites reinforced with round, hollow or C-type carbon fibers.
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