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Friction Control of Graphene Boundary Effect
Based on Different Probes

QIAN Yu, DAI Huiliang’

(School of Mechanical Engineering, Donghua University, Shanghai 201620, China)
Abstract: As a solid lubricant, graphene is widely used in micro and nano mechanical devices. Reducing the friction of
graphene as much as possible is the key measure to improve the performance of these devices and extend their life. The
friction between graphene and probe tip is studied by changing the active region of graphene surface. The conical probe
and spherical probe are used to measure the average friction from the boundary region between graphene and SiO,/Si
substrate to the central region of graphene. The results show that for single-layer graphene, the average friction force in
the central region of graphene is significantly greater than that in the boundary region under the action of conical probe,
while the average friction force of graphene varies little with the selected region under the action of spherical probe. For
multilayer graphene, the average friction force of graphene varies little with the selected region under the action of two

kinds of probes.
Key words: graphene; spherical probe; micro and nano mechanical device; friction; solid lubricant
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Fig. 1 (a) and (b): Illustration of AFM tip sliding on the graphene and SEM image of the AFM tip; (c) , (e) and (g) : AFM
topographic image of graphene on SiO,/Si substrate obtained under the tapping mode of AFM; (d), (f) and (h): Cross-sectional
profiles of graphene with different thickness in topographic image
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Fig. 2 Average friction force of four scan regions on graphene: (a) under the action of conical probe, (b) under

the action of spherical probe
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(c) The region near the central region of graphene; (d) The central region of graphene
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Fig. 9 Illustration of AFM tip (spherical probe) sliding against the surface of single-layer graphene on SiO,/Si substrate:
(a) Boundary region between graphene and SiO,/Si substrate; (b) The region near the boundary position of graphene;
(c) The region near the central region of graphene; (d) The central region of graphene
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