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ABSTRACT: The optimum cure cycle and carbonization condition were selected by the DSC
and TGA analysis and green bodies were prepared by the method of hot press molding and
then carbonized up to 1400 'C. Additives such as graphite powder, carbon black, milled carbon
fiber and carbon fiber mat, which were considered to be effective in improving the interlami-
nar shear strength, were also added to check their effects on the density and porosity of prod-
ucts. Then, their relations with mechanical properties such as ILSS and flexural strength
were investigated. The composites added 9 vol% of graphite powder showed the greatest val-
ues of ILSS and flexural strength. Otherwise, in case of adding carbon black, the composites
showed the slight improvement of ILSS at its contents of 3 vol% but the flexural strength
was decreased. When milled carbon fiber and carbon fiber mat were added, the lack of resin
and the heat shrinkage during the carbonization caused the delamination, resulting in de-

creasing the density, ILSS and flexural strength.
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Table 1. Specification of Matrix Precursor

resin resin viscosity density  color
type contents(%) (cps) (g/cm®) (GA)
KRD-HM2 '58~60 160~200 14 6

Table 2. Specification of 2-D Woven Carbon
Fabric

fiber woven mass/area thickness K
type type (g/cm?)  (mm/ply) remar
TZ-307 8H/satin 0.045 0.35 12K
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Table 3. Typical Properties of Additives

additives properties
type : artificial graphite
graphite particle size : 3, 5, 6 1
density : 2.1 g/cm®
particle size : 40 nm
cérbon Ela ck density : 1.43g/cm?

DBP absorption : 7mL/100¢g
volatile contents : 0.6% -

areal weight : 10 g/m’
carbon fiber mat density :’gl.45 g/cfr(3
type : TZ-307
milled carbon fiber ?eiltyzz?% :/ma
size - 120 m
Phenolic Resin Carbon Fabric
] : ]
i
Preparation of Prepreg ~ [—Additives
i
Molding
i
Carbonization up to 1400°C
i
Preparation of Specimen
—
Test

Figure 1. Flow diagram of preparation of carbon/car-

bon composites.
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Figure 2. Density change of various specimens after

carbonization.
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Figure 3. The effects of various additives on open po-
rosity of carbon/carbon composites.
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added(9 vol%).
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Figure 5. Interlaminar shear strength (ILSS) of car-
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Figure 10. SEM micrograph of the interfaces of carbon/carbon composites with (a) no additives, (b) addition of
graphite powder (9 vol%), (c) carbon black (9 vol%), and (d) milled carbon fiber (9 vol%) ( x 500).

Figure 11. SEM micrograph of interfaces of carbon/carbon composites with (a) no additives, (b) addition of graphite
powder (9 vol%), (c) carbon black (9 vol%), and (d) milled carbon fiber (9 vol%) ( x 1500).
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Figure 12. SEM micrograph of fracture surface of carbon/carbon composites with (a) no additives, (b) addition of
graphite powder (9 vol%), (c) carbon black (9 vol%), and (d) milled carbon fiber (9 vol%) (> 500).
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