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Abstract — Tribological properties of ceramic brake discs were investigated using a commercial friction material.
The discs were manufactured by liquid silicon infiltration (LSI) into a C-C preform. The disc surface was mod-
ified by two different methods, producing sliding surfaces with chopped carbon fibers and carbon felt. In addi-
tion, the composition of the surface was also changed. Friction characteristics of the discs were examined using
a 1/5 scale dynamometer. Results showed that the type and composition of the disc surface significantly affected
the level of braking effectiveness and high temperature brake performance. The discs with felt surfaces showed
higher friction levels than those with chopped fiber surfaces and SiC tended to increase the friction level while
C lowered the friction coefficient. The ceramic disc was more sensitive to the deceleration rate than gray iron,

showing high speed sensitivity.
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Fig. 1. A block diagram of the manufacturing pro-
cess for C-SiC discs.
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Fig. 2. A photograph of the 1/5 scale brake dyna-
mometer used in this study.
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Table 1. Area fractions of SiC, Si, C on the sliding
surfaces

SiC (%) Si (%) C (%)
CF1 45.6(x3.7) 79(+14)  46.5(x£5.0)
CF2 32.8(x09) 11.0(£3.1) 56.2(+3.8)
FEl 36.1(x4.1)  43.6(x3.6) 20.3(x1.3)
FE2 32.7(20.7)  513(1.6) 16.0(x1.2)
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Fig. 3. Backscattered electron images of sliding surfaces: (a) CF1, (b) CF2, (c) FE1, and (d) FE2.
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Fig. 4. Friction coefficients of 4 disc specimens dur-
ing burnish tests.
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Fig. 5. Thermogravimetric analysis (TGA) of the
friction material used in this study.
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