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Carbon films have been produced on the surface of SiC specimens by reaction with chroline
containing gas mixtures at atmospheric pressure at 1000 C. Si was selectively removed from
the near surface of SiC by chlorine gas. Tribological tests showed that the carbon films were
highly adhrent and able to reduce friction coefficients of the base SiC by factors of up to
seven. Low friction coefficients (% 0.1) could be obtained under wet, dry,polished, and rough
conditions, The structure and composition of the carbon films have been investigated using

SEM and Raman Spectroscopy.
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Fig. 1. SEM micrograph of fracture surface showing
carbon/8IC interface for CVD 2 -SiC  sample treated in
277% Cl-1.04% Ha-Ar for 24 hours at 1000°C (a).
SiC/carbon interface showing carbon growth around
inclusion and excellent bonding between surfaces for
sintered « -SiC sample treated in 3.5% Cl-Ar for 53
hours at 1000°C (b).
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Fig. 2. Raman spectra of untreated CVD £ -SiC and of
the carbon layer obtained by treatment in 3.5%
chiorine-Ar for 24 hours at 1000°C showing the disorder
band(D) and graphite band(G).
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Fig. 3. Typical tribology test of sintered « -SIC samples
showing friction coefficient vs sliding distance for
untreated sample and sample treated in 2.6% Cl-1.3%
Ha-Ar chlorine-Ar for 24 hours at 1000°C.
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Fig. 4. Typical tribology test of CVD 8 -SIC samples
showing friction coefficient vs sliding distance for
untreated sample and sampie treated in 2.77% Cl2-1.04%
He-Ar for 24 hours at 1000°C.
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Fig. 5. Typical tribology test of sintered(unpolished) a

-SiC samples showing friction coefficient vs sliding

distance for untreated sample and. -sample treated in

2.77% Ci-1.04% Hy-Ar for 19 hours at 1000°C.
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Fig. 6. Extended tribology test of coated sample in Fig.

5 showing continued reduction in friction coefficient.
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Fig. 7. Effects of variable load(a) and speed(b) on
friction coefficient of sintered SiC treated in 2.6% Cl-
1.3% Hx-Ar for 24 hours at 1000°C.
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3.4 Effects of polishing and water on friction
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Fig. 8. Effects of polishing carbon layer on friction
coefficient for sintered SiC treated in 3.5% Cl-Ar for 19
hours at 1000°C.
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Fig. 9. Effects of immersing carbon layer and SisN4 pin
in water during pin-on-disk friction test. Sinered SiC
sample was treated in 3.5% Cl-Ar for 41 hours at 100
0c.
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