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Abstract: In order to seek for a new ideal method to solve friction, abrasion and other interfacial effect
problems in micro/nano electro mechanical system, the influence of graphite contact interfaces on
graphite superlubricity and the sources of resistance were researched. First, the electron beam lithog-
raphy, ion beam etching and other micro-processing methods were used to prepare microscale graphite
mesa, and graphite surface with superlubricity was obtained by using micro-nano manipulator to shear
the graphite mesa. Then, the Raman spectrum, nanoscale infrared spectrum and atomic force micro-
scope were used to characterize the surface of the obtained superlubricity graphite. Finally, energy
dispersive spectrometer was taken to analyze micro-area elements in graphite platform. The result
shows that the surface of superlubricity graphite has atomically smooth flatness and has high order de-

gree, but there are multiple defects on the edge of the graphite surface; and multiple molecules are ab-
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sorbed on the surface of the graphite in the process of machining and in the atmospheric environment.

The content of marginal oxygen atom is 24. 2% higher than the content of in-plane oxygen atom. In

the process of pushing graphite platform, the marginally absorbed molecule will hinder the relative

sliding of contact interface of superlubricity graphite. Moreover, energy is needed to overcome the ab-

sorption of these molecules, which becomes the source of frictional resistance.
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Fig.1 Micromachining process of microscale graph-

ite mesa (D Deposition of silicon dioxide and
coating photoresist @ Etching of photoresist
@ Etching of the silicon dioxide layer @ Etch-
ing of the graphite layer
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Fig. 2 Topography of superlubricity graphite surface
obtained by AFM
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Fig. 3 Raman spectra of base, edge, inner of super-

lubricity graphite surface
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Fig. 4 Infrared absorption spectra of base, edge, in-

ner of superlubricity graphite surface
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Fig.5 Sketch of EDS analysis locations on graphite mesa
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