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In friction of DLC coating using environmentally-friendly lubricants, friction tests were
conducted on partner materials, roughness of materials and lubricants with simple method as
possible, and factors which influenced super low friction were investigated by surface analyses of
DLC coatings after sliding. In 50mm/s sliding tests lubricated with lactic acid, oleic acid and oleyl
alcohol, it was found that the coefficient of friction in hydrogen-free DLC coating (ta-C) showed
super lubrication under 0.01 instead of high friction of 0.04-0.07 in hydrogenated DLC coating
(a-C:H). The difference of the friction cannot be explained by neither surface roughness nor
lubricant film thickness parameter. Chemical effect caused by a polar group in lubricants
influenced to friction properties. Then, friction tests lubricated with oleic acid having the
deuterated carboxyl group were carried out. After those tests, the difference of the sliding surface
chemisorption was investigated by Time of Flight Secondary lon Mass Spectrometry and X-ray
Photoelectron Spectroscopy. The tribochemical reaction film consisting of carboxyl groups in
oleic acid was formed by chemisorbing regularly for the ta-C coating, whereas oleic acid on the
a-C:H coating penetrated into the upper surface. For the ta-C coating, carboxyl groups in the
tribochemical reaction film appeared to improve wettability. As a result, the area of fluid
lubrication condition was enlarged. For this reason, it was estimated that the super low friction
property of ta-C might be produced by the effect of combining tribochemical reaction film and the
enlarged fluid contact ratio. Through this study, it showed that super low friction with DLC
coatings under lubrication was able to achieve by the normalization of the fluid effect and the
tribochemical reaction film formed by the interaction between a polar group in lubricants and
surface of DLC coatings.




