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Micro- and nano-tribological properties of tribofilms
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In boundary lubrication, tribofilms are crucial for the management of wear
and control of friction. Although a significant progress has been obtained in understanding the
mechanisms of the tribofilms, the tribological properties were measured in the presence of
lubricants. Strictly speaking, the measured friction forces were not the tribofilms, but the
lubricants. This study focused on the tribological properties of tribofilms to make clear their
antiwear and low friction mechanisms.

Using an AFM, the tribofilms’ growth were studied. Periodic changes in film thickness were
observed, suggesting that the tribofilm should be generated in a dynamic process of formation and
destruction. Using a self-developed friction tester, the friction coefficient distribution was
firstly obtained 1n a larger area. The friction coefficient in micro-scale did not depend on the
surface morphology, but agreed well to the chemical images of the tribofilms.
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Fig.3 Friction coefficient variation
due to the oil change by a ball-on-disk
tribometer
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Fig.4 Surface morphology of tribofilm
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Fig.5 Chemical images of the tribofilm
analyzed by XPS
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Fig.7 Averaged friction coefficient of
the tribofilms
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Fig.9 Friction coefficient variation
due to oil change
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