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Effect of Cl, Gas Concentration of the Surface Modified TiC on
the Tribological Properties
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Abstract — Carbide-derived carbon coating has been synthesized by low temperature treatment of TiC disk with
H,/Cl, mixture gases. A variety of physical measurements indicated that Ti was extracted and carbon layer was
formed by exposure of Cl, gas. The Ip/I; ratio increased with increasing Cl, gas concentration. Wear coefficient
and frictional coefficient varied with Cl, gas concentration. When the ClL gas concentration decreased to
3.3 vol%, the friction coefficient approach a minimum. The results showed that degree of graphite crystallinity
and variation of porosity due to the Cl, gas content were responsible for different tribology performance.
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Fig. 2. SEM image of the interface between TiC and
carbon layer.

Fig. 3. Cross-sectional image of CDC layer formed at
5.0 vol% of CL.
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Fig. 4. Raman spectra of various specimens of
chlorinated TiC.
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Fig. 5. Spectrum separate of Raman spectra with
program ‘peak fit’.,
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Fig. 6. Variation of I/l ratio and graphite crystallite
size(L.).
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Fig. 7. Wear coefficient of TiC and chlorinated TiC
specimens.
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Fig. 8. Friction coefficient of TiC and chlorinated
TiC specimens.
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Fig. 9.SEM images of the chlorinated surfaces;
Chlorine gas concentration of (a) 5.0 vol% and (b)
6.7 vol%.
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