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Abstract . In this paper the effects of the length of carbon fiber on the wear properties of carbon/
carbon composites were investigated. Carbon/carbon composites were fabricated by the liquid impregna-
tion method using the resol-type phenolic resin as a matrix precursor and PAN-based, non-surface
treated carbon fiber as a reinforcement.

The measured values of the friction coefficient of carbon/carbon composites against AISI 304 stainless
steel ranged from 0.2 to 0.3 under the operating condition used in this study. The effect of the length of
carbon fiber on the friction coefficient of carbon/carbon composites were not found. But, it was realized
that the wear rate of carbon/carbon composites tends to increase, as the length of carbon fiber increas-

es.
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Table 1. Characteristics of Carbon Fiber Used in
This Study.

Items Characteristics Values
Tensile Strength 3.4 GPa(350kg/mm?)
Tensile Modulus 235GPa(24ton/mm?)

Ultimate Elongation 1.3%

Density 1.8g/cm?

Filament Diameter 6.8um

Filament Counts 12,000

Twist none

Specific Heat 0.17Cal/gC

Thermal Conductivity | 17 W/m’K(15Kcal/mh'C)

Coefficient of Parallel | -0.1 x107%/C
Expansion

Resitivity 1.5x10*2cm
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Fig. 1. Flow Chart for the Preparation of Carbon/
Carbon Composites.
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Fig. 2. The Cure Cycle of Carbon/Phenolic Green
Body.
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Fig. 3. Schematic Diagram of Wear Test Machine
Used in This Study.
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Fig. 4. Bulk Density Change according to the
Process Step.

Table 2. Variations of the Friction Coefficient of
Carbon/Carbon Composites
Length of Carbon Fiber.

According to the

Carbon/carbon Composites
Length|Bulk Density |Apparent ﬁ Friction
(mm) | (g/cm?) rosity (%) Coefficient
3.2 1.43 14.13 0.21-0.30
6.4 1.44 14.39 0.17-0.31
12.7 1.46 12.33 0.20-0.29
25.4 1.48 13.27 ] 0.18-0.34
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Fig.5. Variations of the Wear Rate of Carbon/Car-
bon Composites with the Length of Carbon Fiber.
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Fig.6. Optical Micrographs of the Friction Surface of Carbon/Carbon Composites(X50).
(A;3.2mm, B;6.4mm, C;12.7mm, D;25.4mm)

Fig.7. Optical Micrographs of the Wear Debris Found in the Friction Surface of Carbon/Carbon Composites
(X400). (A;3.2mm, B;6.4mm, C;12.7mm, D;25.4mm)
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Fig.8. Optical Micrographs of the Friction Surface
of AISI 304 Stainless Steel Against the Carbon/
Carbon Composites.(A ;X50, B;X400)
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