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Measurement of Interfacial Friction Force of Nanoparticles by Atomic Force Microscope

LI Jing—nan, GUO Dan, WANG Yuan-yuan

(State Key Laboratory of Tribology, Tsinghua University, Beijing 100084)

Abstract: Measuring the friction force during the lateral manipulation of individual nanoparticle with the a-

tomic force microscope technique is a straightforward approach to evaluate the removal of nanoparticles from

the substrate. The silicon wafer was hydroxylated to enhance the hydrophilic property. and then diluted poly-

styrene latex was deposited on the wafer to form a dispersive single—layer. Both atomic force microscope / lat-

eral force mode and atomic force microscope /NanoMan modes were used to push the individual particle later-

ally, and the maximum static friction forces were (1.574-0. 09) uN and (1.51%0. 13) uN, respectively. The

results show that the two methods are reliable and effective. In addition, the NanoMan mode was used to push

individual nanoparticle to slide along a given path. The results indicate that the sliding friction force between

nanoparticles and substrate closely correlate with applied load and velocity of the tip.

Key words: atomic force microscope( AFM) ; nanoparticles; friction force; lateral force mode(LFM) ; Nano-

Man mode
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Fig. 1 Polystyrene nanoparticles sample of 456. 4 nm
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(a) AFM image of tapping mode

(b) Friction image after LFM scanning
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Fig. 2 Lateral force scanning images
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(b) Tapping mode topography
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Fig. 3 Image of the NanoMan manipulation
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Fig. 4 Frictional force in different manipulation speed
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Fig. 5 Friction under different loads
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Fig. 6 Particle force analysis scheme during sliding
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