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Experimental Study on Adhesion with an Equal Roughness Surface

by Changing AFM Parameters

CHEN Rongyu HUANG Ping
( School of Mechanical and Automotive Engineering South China University of Technology
Guangzhou Guangdong 510640 China)

Abstract: An one-dimension silicon grating with 600 nm period was used to simulate the equal roughness surface and
the influence of AFM parameter on adhesion of the equal roughness surface was study. The AFM probe used was plateau
probe ( PL2-CONTRH0 Nanosensors) with a diameter 2 pm. The experiments were performed in a dry nitrogen and under
the ambient condition the force-displacement curves were obtained and the mean value and the deviation of the adhesion
force were calculated. The results show that the adhesion force is increased or decreased slightly with the increasing of
loading force and residence time but the overall change is not great. Under the ambient condition the adhesion force is in—
creased at the beginning and then decreased with the increasing piezo speed; While the adhesion force in dry nitrogen is
decreased with the increasing piezo speed.
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Fig 1  Processing steps of silicon grating
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Fig 2 Topographic AFM images of silicon grating ( a)

three-dimensional topography of silicon

grating; (b) height in x direction

( Hitachi S3700N  Tokyo)

3

Fig3 SEM image of plateau probe
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Fig 4 Influence of loading force on adhesion force
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Fig 5 Adhesion force of 36 points under 390 nN
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Fig 6 Influence of residence time on adhesion force
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Fig 7 Influence of piezo speed on adhesion force
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