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Superlubricity of silicon-based ceramics realized by controlling atomic-scale
interfacial phenomena and structures
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Superlubricity of silicon-based ceramics sliding against hydrogenated

amorphous carbon (a-C:H) has been observed in ultrahigh vacuum. Combined experiments and simulations

reveal that transfer of a thin hydrogenated amorphous carbon layer onto the ceramic surface and
formation of the sliding interface between two carbonaceous layers are necessary.A stable
passivating a-C:H film can only be transferred if, after initial cold welding of the tribological
interface, the plastic shear deformation is localized within the a-C:H coating. This occurs 1If the
yield shear stress for plastic flow of a-C:H is lower than that of the ceramic and of the shear
strength of the a-C:H-ceramic interface. While the importance of a relatively high hydrogen content
to achieve an efficient passivation of a-C:H surfaces in a vacuum is well-documented, this work
reveals how the hydrogen content is also crucial for obtaining a stable a-C:H transfer film. These
results can be extended to glass, SiC, and steel.
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