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First-Principles Study on Chemical Reactions Induced by Friction: Design of Low
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Reduction of friction is strongly required to reduces the energy loss of
machines. Thus, recently, chemical reaction induced by friction is attracted much attention as a low
friction technique. In this work, we investigated the chemical reaction mechanism induced by
friction and proposed the design principles of low friction sliding materials. We developed quantum
chemistry based friction simulator and applied it to chemical reaction at the sliding interface of
silicon based materials. We elucidated the chemical reaction mechanism at sliding interface and
following super-low friction mechanism by combining an accurate molecular dynamics method and
large-scale molecular dynamics method. Moreover, we verified our simulation results by friction
experiments and proposed the design principles of low friction materials.
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