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ABSTRACT

This study presents microstructure and friction-wear properties of pitch-based C-C composites prepared by a vacuum
impregnaticn-atmaospheric carbanization (VIAC) and a hot isostatic pressure impregnation-carbonization (HIPIC) process.
For the VIAC process the density was 1,79 gfem” afier 3 times of densification cycle. On the other hand 1 82 g/em’ only
after 3 times of densification cycle by the HIPIC. The VIAC C-C composites showed high frichon coefficient and wear
rate due 10 a low hardness as a result ugh crystallinity of the composites. In the VIAC C-C composites the friction
coefficient and the rate decreased with increasing sliding velocity and normal load for all friction conditions cxcept the
condition of 123.3N-5.86 msec™ where the wear rate increased rapidly by an oxdation wear that was resulted form a high
firiction temperature at this condition.
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Table 1. Properties of ACELAN TZ-3(07 Carbon Fiber Used in This Study

Tensile strength Tensile modulus Elongation Densi Filament diameter | Thermal expansion
(MPay) (GPa) (%) (gfcmn’) (Lun) (1070C 1)
3400 235 L3 1.8 6.8 -0.1
Table 2. Properties of J-116 Coal-tar Fitch Used 1n This Study
Softening Density Elements Toluenc Quincline Coke yield
point(’C} {gfem’) Is o N 5 insobuble(%) insolubel(%) (%)
116 1.27 925 | 467 110 | 046 291 83 42.8
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Fig. 1. The manvfacturing precess of pitch-based C-C

composites.
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Table 4. Friction andWear Test Conditions
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Table 3. The Impregnation and Carbonization Conditions
Used in This Study

Im fi Carbonization Final
Desig- pregnation pressure carbomzation
nation pljefrsnui'e {upto 650°C, temperatire
@ atm.) 3o
VIAC C-C| 1% 107 1 10060
HIPIC C-C | 1 % 107-800 800 1000
A2 vEe Beld
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- e -1 - Distance:3 kim
Sliding velocity {msec ™) 1.46 293 435 5.36 Nomal load246.7 N
Distance:3 km
MNormal load (N) 69.1 233 240,77 3701 velocity:2.93 maec’
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Fig. 4. Polarized light optical micrographs of C-C composies
heat-treated al 2400°C (a) VIAC and (b) HIPIC.
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