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In this work, we performed molecular dynamics-based sliding simulations to
investigate the atomic-scale phenomena at sliding interfaces. Accurate first-principles molecular
dynamics simulation elucidated the mechanically induced chemical reaction dynamics at the sliding
interface. It also showed that the different electronic structure of sliding materials can lead to
the different frictional property. In addition, large-scale reactive molecular dynamics simulation
clarified the atomic-scale mechanism of the self-formation, wear, and self-healing process of

lubricant films.
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