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Frictional Properties in Nano-scale Fretting with a Lateral Force Microscope
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This study investigates the effects of normal load, sliding velocity, and sliding displacement on

lateral forces. Lateral forces were measured using atomic force microscopy (AFM) under controlled

relative humidity conditions. The test involved single-crystalline <111> silicon plates, which were

rubbed against a spherical glass tip under normal loads ranging from 20 nN to 80 nN. Results showed

that at low sliding velocities, lateral forces increased substantially. Additionally, lateral force exhibited a

linear relationship with normal load. When comparing the tangential micro-displacement of the

spherical tip with the Mindlin model for fretting, the experimental data aligned well with the theoretical

predictions, where the load was represented as the sum of the normal load and pull-oft force.
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Fig.1 Schematic of the SPM units.
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Fig.3 Variations of lateral force as a function
of the displacement for frequency.
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Fig.5 Variations of lateral force as a function of
the displacement for normal load.
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force and pull-off force.
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Fig.7 Variation of the friction coefficient in the
relation between normal load and
displacement.
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