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Fabrication of Carbon/Carbon Composites by Press Carbonization
II. Effects of heat-treatment time and sulfur addition

Seh-Min Oh*, Yang-Duk Park®, and Byung-Il Yoon**

ABSTRACT

The effects of heat-treatment time and sulfur addition on the fabrication of carbon/carbon
composites by press carbonization using pitch as matrix precursor were studied. When the
composites were prepared by heat-treatment of green body at 480C and successive pressing
and carbonization, their bulk densities increased as increasing heat-treatment time as long as
pitch is not solidified. The addition of 10wt% sulfur also increased the bulk density at the
same heat-treatment time. It was confirmed that such increases in bulk denisty result from
the increased carbonization yield of pitch which is due to its higher degree of polymerization
and condensation. Moreover, while the density showed a large decrease during the 2nd ca-
rbonization due to an expansion of the composite prepared from pitch only, the density decrease
could be diminished by a shrinkage of the composite prepared from sulfur-added pitch.
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Table 1. Physical properties of coal tar pitch.

Softening point(T) 111
Density(g/cm®) 1.32
C/H 1.62
Fixed Carbon(wt, %) 43.24
Volatile matter(wt. %) 56.67
Quinoline Insol. (wt. %) 8.3
Toluene Insol. (wt. %) 29.1
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Table 2. Yields of pitch during heat treatment or
carbonization.

Heat treatment or :
carbonization condition Yield(wt. %)

Temperature | Time pitch pitch+
(©) (min) 10% S
480 60 71.3 78.8
480 90 70.9 77.0
480 120 69.2 75.2
600 60 54.3 62.3

3-2. ®BrA/ERE: B3] Ax

Fig.2w w28 g 24 AXuks A48 4
2t Ao 10wt. % &} F2-& A1 AS Drdel
diste] 480C e Ae] dAe] Azle] we} 13} w3
Fob 27 &3 Fo] wa/ga B dxe
HEE ekl Zejoh, dxe] Azt we) Yer)

B2



52 oA - el - 2 AR

60min

90min |

120min

50um © (b)
Fig. 1. Optical micrographs of pitch without sulfur(a) and with 10wt. % sulfur(b)
heat-treated at 480C for 60, 90, and 120min{under polarized light).
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Fig. 2. Variation of bulk denisties of C/C composites
as a function of heat treatment time.
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Fig. 3. Variations of matrix vields during 1st car-
bonization as a function of heat treatment

time.
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Fig.4. Plot of bulk densities of C/C composites
against y./y*.
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Fig.5. Variations of matrix yields during 2nd car-
bonizations as a function of heat treatment
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Fig.6. Variations of dimensions of C/C composites
during 2nd carbonization as a function of
heat treatment time.
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Fig. 7. Optical micrographs of C/C composites fa-
bricated using pitch without sulfur as a ma-
trix precursor(heat-treatment time at 480
: 120min).
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Fig.8. Optical micrographs of C/C composites fa-
bricated using pitch with 10wt, % sulfur as
a matrix precursor(heat-treatment time at 4
80T : 120min).
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