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Tribological Performance of Multi-Walled Carbon Nanotubes
in Mineral Qils under Boundary Lubricated Sliding
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Abstract — The tribological performance of multi-walled carbon nanotubes (MWNT) in mineral oils is inves-
tigated at ambient temperature. The frictional forces, wear amounts and cycles to scuffing of the oils with nan-
otubes and without those were measured using the ball-on-disk tester. Tt was found that there were little

differences in the frictional forces and wear amounts of
otubes were much longer than those of oils without nano

two oils. However, the scuffing times of oils with nan-
tubes in sliding tests. The nanotubes were very effective

on maintaining the oil gap and protecting the surfaces in boundary lubricated sliding.

Key words — multi-walled carbon nanotubes (MWNT), scuffing time, friction and wear, ball-on-disk.
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Fig. 1. A schematic diagram of the ball-on-disk type
sliding wear tester.
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Fig. 2. Surface topography of ball and disk specimens
(a) ball (b) disk.
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Fig. 3. Friction coefficients from fliding tests up to
scuffing (a) Mineral oil (b) Oil with MWNT.
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Fig. 4. Friction coefficients from sliding tests before
scuffing (a) Mineral oil (b) Oil with MWNT.
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Fig. 5. Geometry of wear tracks on sliding surfaces (a)
Mineral oil (b) Oil with MWNT., :

Fig. 6. Optical and SEM images of sliding surfaces (a)
Mineral oil (b) Oil with MWNT.
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Fig. 7. Raman spectra of MWNT of sliding surfaces
before and after scuffing,
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