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Direct measurement of the adsorption force and shear resistance of oxides in oil
and elucidation of the wear mechanism under lubrication
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Lubricating oil is deteriorates with use, it not only loses its functions
but also causes breakdowns and malfunctions of machine and equipment. In particular, it is
lubricating oil that has been oxidized forms insoluble and sticky polymerized products in the oil,
which cause sticking and damage to sliding surfaces. In this study, lubricating oils that have been
simulated oxidized were prepared, and the size of the adsorbate of the lubricating oil oxides to
solid surfaces and the frictional properties of the adsorbate were investigated using an atomic
force microscope. As a result, the adsorption force and amount of the sample oil with a higher
degree of oxidation increased due to the increase or polymerization of the adsorbate on the sample
surface. It was also clarified that the oxide adsorbed on the sample surface behaved like fatty
acids up to a certain amount. Still an excessive increase in oxide resulted in a higher friction
coefficient.
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Table 1 Test conditions of QCM
Material of eclectrode Fe 03 -500F EE%
Resonant frequency, MHz 9 =
Diameter of electrode, mm 5 o
Temperature, °C 20 £0.1 sl
0 10 20 30 40 50 60

Immersion time, min

Fig.1  Frequency change of oxidized oil
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Fig.2 ESI-MS spectrum of oxidized oil
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Fig.5 Relation between change in contact
pressure and friction coefficient
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Fig.7 Simulation systems used in this study
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Fig.8 Viscosity as a function of the
oleic acid density
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