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Enhancing Boundary Lubrication Performance through the Formation of
Self-repairing Solid Lubricating Films with Surface 3D Nanostructures

Ando, Yasuhisa
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We fabricated three-dimensional surface nanostructures based on a nanostripe
structure. When these structures were rubbed under lubricated conditions, we found that in the
boundary lubrication regime, the friction coefficient decreased as the density of nanogrooves
increased. Additionally, when combining line groove patterns, we demonstrated that the friction
coefficient can be controlled by varying the relative angle of the grooves. We also confirmed that
under these conditions, the nanogrooves could regenerate or be maintained even after wear. On the
other hand, in a vacuum environment, we revealed that low friction could be maintained through the
reparative formation of soft metal thin films. We also found that by altering the atomic spacing
between the same materials during friction, the friction force decreased.
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