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[ Abstract] It is known that silicon-based ceramics show low friction coefficient in water.
The low friction coefficient has been ascribed to the formation of lubrication layers at sliding
interfaces; however, detailed mechanism is still unclear. Thus, we conducted reactive
molecular dynamics (MD) simulation and friction experiments. The MD simulations showed
that a double lubrication layer consisting of colloidal silica and hydrate layers was
self-organized at the sliding interface by hydrolysis reaction. The colloidal silica layer
prevents the contact of the surfaces and reduces a friction force, whereas the hydrate layer
holds the colloidal silica layer at the sliding interface. The friction experiments also showed
that the self-organized double lubrication layer enables silicon-based ceramics to show super
low friction coefficient in water.
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Fig. 1. Simulation model.
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