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ABSTRACT

This study is concerned with the production of carbon fiker reinforced carbon(C/C) with polvaromatic
mesophase pitch as matrix precursor and with the mvestigation of friction-wear characteristics in ambient
air using a constant speed type of friction tester. The mam problem in using the polyaramatic mesophase as
the matrix precursor is the high viscosity, which may limit the complete impregnation of the [iber preform
in the vacuum. To solve these problems, two dimensionai carbon fiber fabrics were infiltrated with meso-
phase pitch in the pitch impregnator. After the impregnation and the heat treatmenl process, C/C com-
posites were characterized by densily, porosity to monitor the mfluence of high pressure and temperalure.
It showed that the bulk density was increased and the apparent porosity and the density increasing rate was
reduced as repeating the impregnation, the carbonization and the heat treatment The friction-wear charac-
teristics of C/C composites were mvestigaled by measuring the average friction coefficient and the specific
wear rate as functions of friction speed and [riction pressure using a constant speed Lype of friction tester.
C/C composites showed the average friction coefficient to be reduced as increasing the friction speed and
the friction pressure.
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Table 1. Characteristics of Carbon Fiber

Ttems Char ﬁgﬁfélsm
Tensile strength 34 GPa
Tengile modulus 235 GPa
Ultimate elongation 1.3%
Density 1.8 g/cm’
Filament diameter 6.8 um
Twist None
Specific heat 0.17 Cal/g"C
Thermal conductivity 17 W/m'K
Coeff. of parallel thermal expansion | -0.1x10%/°C
Resistimity 1.5x10° Qem
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Table 2. Properties of Coal Tar Pitch

ofr
a2
8
I
=
iE

Density S/P Element analysis T.L QL Coke yield
(g/cm?) («C) C H N g (wt%) (wit%) (wt%)
1.27 116 92,5 467 | 110 0.46 29.1 8.3 42.8
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Fig. 1. The manufacturing process of mesophase pitch
based c/c composiles.
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Fig. 3. Graphitization cycle of the carbonized disk.
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Table 3. Conditions for Friction Test in This Study

Variable Condition Fixed condition

Friction Distance : 3km

pressure 1 2 3 -

kgf/cm?) Speed @ 2,000 rpm

Friction Pressure : 1 kgf/cm®
speed (rpm) 1,000| 2.000|3.000) pigranee : 3 km

Z) 35 A A 9 E(1598)
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Table 4. Bulk Density and Apparent Porosity Change
During the Impregnation and Carbomzation

Process
Bulk density Apparenl
{g/cmd) parasity (%)
Preform 1.20 35.35
1st Impregnation &
Carbanization 1 38(+15 /D) 29.68
2nd Impregnation &
Carbonization 1.52(+10.14%) 20.33
High temp. } '
treatment 1.51(-0.007%) 24.09
3rd Impregnation &
Carbonization L62(+7.28%) 17.98
4th Impregnation & -
Cﬂl‘bOIliZatiOH 1-!1(+5.56%) 1308

B8]

(b)

Fig. 6. SEM mirrographs of mesophase carban/car-
bon composites (150). (a) Preform, (b) 1st
impregnalion & carhonization and (c) 2nd im-
pregnation & carbonization
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