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Fig. 1. Adhesive forces of different areas under different en-

vironments.
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Fig. 2. The characterization of folded graphene: (a) Optical microscope image; (b) morphology image; (c) height image at red line;

(d) roughness of each area.
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Fig. 3. The adhesive and tribological properties of folded
graphene: (a) Adhesive forces before and after rubbing of

each area; (b) friction force versus load curve of each area.
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Fig. 4. The influence of tip measurement history on adhesion: (a) Change in adhesion of each region; (b) SEM image of silica ball
tip; (c) change in adhesion of silica ball tip before rubbing; (d) adhesion before and after silica ball tip rubbing.
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Fig. 5. Production and tribological properties of freshly folded graphene: Morphology image, full view of friction, height and friction
signal images at red line before folding (a)-(c) and after folding (d)—(f).
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Adhesion and nanotribological properties of folded graphene
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Abstract

Atomic force microscope was used to study the adhesion of mechanical exfoliated graphene under two
different atmosphere conditions, air and nitrogen. It was found that the adhesion under nitrogen was smaller.
The adhesion of graphene edge was larger than that of the inner region. The relationship between the adhesion
of folded graphene and the number of layers along with its frictional properties were investigated under nitrogen
atmosphere. The results showed that the adhesion was independent of the number of folded graphene layers.
The frictional properties of each area of the folded graphene were far beyond the SiO, substrate. The friction
coefficients of the single layer, the fold on single layer, the double layers and the fold on double layers regions
were successively decreased, which were 0.049, 0.031, 0.023 and 0.021 respectively. The friction forces were
successively decreased as well. The frictional property of the folded graphene was weaker than the unfolded
graphene of same number of layers due to the weaker bonding force between the layers. When measuring the
adhesion with a sharp tip or a ball tip, the measurement history of adhesion had little influence on subsequent
adhesion. Studies on freshly folded graphene in the air showed that the friction force of the folded region was
significantly higher than that of the unfolded region.
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