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Characteristics of Carbon/Carbon Composites with Pyrolytic Carbon
and Carbon induced by Pitch as a Matrix

In-Seo Park®, In-Seok Oh** and Hyeok-Jong Joo**

ABSTRACT

To investigate the thermal properties, pore characteristics and microstructures of 4-directional
(4D) carbon/carbon composites, 4-directional carbon fiber preforms were densified with two
different matrices by PIC (pressure impregnation and carbonization) for coal tar pitch, by CVI
(chemical vapor infiltration) for pyrolytic carbon and by their combination.

It was observed that the oxidation resistance of all the 4D carbon/carbon composites used in
this study was quite good up to the temperature of 1000 and among them pitch-based one
showed the least weight loss, and CVI-based one exhibited the lowest thermal expansion and the
themal expansion coefficient of the resulted composites was affected by fiber arrangement and
the type of matrix.

The porosity of densified pitch- and CVI-pitch-based 4D carbon/carbon composites lies between
4.6 and 4.9%, which is low value.
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Table 1. Charateristics of graphite and three dif-
ferent 4D carbon/carbon composites used
in this study

Material
type cm

Densit;

Fiber type Matrix type

4C Carbon fiber Pyrolytic Carbon 1.60

4CP Carbon fiber | Pyrolytic Carbon/Pitch |  1.80

4P Carbon fiber Pitch 1.80

Graphite - - 1.78

4C : CVI based 4D C/C, 4CP : CVI-Pitch based 4D
C/C, 4P : Pitch based 4D C/C
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Table 2. Xray diffraction data of graphite and
three different 4D carbon/carbon com-

posites
Crystallographic | Interlayer | Crystallite
parameter | Spacing, | Thickness,
Material type delh) | LD
4C 3.368 204.30
4 CP - 3.373 204.29
4P 3.313 157.14
Graphite 3.388 170.20
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Fig. 3. TGA thermograms of graphite and three dif-
ferent 4D carbon/carbon composites (a)
CVl based C/C, (b) Graphite, (c) Pitch bas-
ed C/C, (d) CVI-Pitch based G/C.
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Fig. 4. Thermal expansion behavior of graphite.
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Table 3. Coefficients of thermal expansion for gra-
phite and three different 4D carbon/car-
bon composites

e | T e
XY.U Direction 7 Direction
Materal type \ |"so05 Tio00t [ 100t | 500 1000100
4C 118 | 330 | 304 | 171 | 303 | 145
4P 120 | 347 | 339 | 113 ] 3.06 | 300
4P 171 | 430 | 434 | 322 | 430 | 237
Graphite | 594 | 681 | 629 | 601 | 844 | 7.99

ool =718 2
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Fig. 11. SEM photographs of pitch based 4D
carbon/carbon composites.
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Fig. 12. SEM photographs of CVi-pitch based 4D
carbon/carbon composites
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