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ABSTRACT

Pin-to-disc wear testing experiments were conducted to investigate the wear characteristics of commercial oil
(5W-40) with nano-diamond particles. The upper specimen was a SUJ-2 high-carbon chromium steel ball with
a diameter of 4 mm, and the lower specimen was made of the Al-6061 alloy. The applied load was 5 N,
and the sliding speed was 0.25 m/s. The wear tests were conducted at a sliding distance of 500 m. The
friction coefficients and wear rates of the Al-6061 specimens were tested using commercial oil with different
nano-diamond concentrations ranging from 0 to 0.02 wt.%. The addition of nano-diamond particles to
commercial oil reduced both the wear rate and coefficient of friction of the Al-6061 alloy. The use of
nano-diamond particles as a solid additive in oil lubricants was found to improve the tribological behavior of
the Al-6061 alloy. For the Al-6061 alloy, the optimal concentration was found to be 0.005 wt.% in view of
the friction coefficient and wear rate. Further investigation is needed to determine the optimal concentration
of nano-diamond particles for various loadings, sliding speeds, oil temperatures, and sliding distances.
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Fig. 3 Assembled the wear testing machine
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Fig. 5 Wear rate of disk after S00m wear test [10]
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Fig. 7 Specimen location to measure surface profile
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