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Friction and wear properties of short carbon fiber reinforced
C/C-SiC braking materials
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(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: C/C-SiC composites were manufactured by warm compacted—in suit reacted process. The influence of short
carbon fiber length and content on the friction and wear behaviors of C/C-SiC composites was investigated using
QDM-150 wear tester. The results show that C/C-SiC composites can keep high and stable friction coefficient. The
friction and wear behaviors of C/C-SiC composites are affected by carbon fiber content. When the volume fraction of
fiber is 10%, the material has moderate friction coefficient and lower wear rate. The length of carbon fibers significantly

influences the friction and wear behaviors of C/C-SiC composites. When the length of carbon fiber is 12 mm, the material

has the best friction and wear properties.
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Fig.1 Preparation process of C/C-SiC composite
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Table 1 Tribological properties of C/C-SiC composite with different contents of carbon fiber

Sample No.  Volume fraction of C fiber/%  Temperature/'C i /g Smm  w/(107em®*N"m™") a/(kJ'm?)
1 5 100 0.585 0.35 0.154 0.599 2.38
2 10 100 0.591 0.28 0.091 0.349 2.85
3 15 100 0.570 0.32 0.116 0.442 2.63

u—Average friction coefficient; w—Average mass loss of wear; 0—Average dimension of wear; w—Wear ratio; o,—Impact

toughness
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Fig.2 SEM photographs of friction surface: (a) Sample 1;
(b) Sample 2; (c) Sample 3
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Fig.3 SEM photographs of wear debris of different samples:
(a) Sample 1; (b) Sample 2; (c) Sample 3
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Table 2 Tribological properties of C/C-SiC composite with different lengths of carbon fiber

Sample No. C fiber length/mm Temperature/C wlg J/mm w/(107em®>N"'m™")  a/(kl'm?)
4 2 100 0.566 0.51 0.236 0.942 2.20
5 5 100 0.568 0.35 0.136 0.529 2.45
6 8 100 0.570 0.32 0.116 0.442 2.63
7 12 100 0.582 0.29 0.093 0.357 2.96
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Fig.4 SEM photographs of friction surfaces of samples: (a)—Sample 4; (b)—Sample 5; (¢)—Sample 6; (d)—Sample 7
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Fig.5 SEM photographs of wear debris of different samples: (a) Sample 4; (b) Sample 5; (c) Sample 6; (d) Sample 7
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