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Pore size effects of adhesion and friction for nanohoneycomb structures

in AFM

Dukhyun Choi, Pyungso Lee, Woonbong Hwang, Kunhong Lee, and Hyunchul Park

Abstract

This study analyzes the behavior of adhesion and friction according to the pore size of
nanohoneycomb structures in atomic force microscope (AFM). Anodic aluminum oxide (AAQO) films
are fabricated as nanohoneycomb structures. According to the pore diameters of the nanohoneycomb
structures, the adhesive forces and the frictional coefficients are obtained in AFM, and the behaviors
are analyzed in the view of the contact area between the sphere particle and nanohoneycomb substrate.
The effective Youngs moduli of the nanohoneycomb structures are measured from the nanoindentation
tests, and the contact areas at zero applied load are calculated by combining the porosity of the

nanohoneycomb structures and the contact radius determined from JKR and DMT theory.
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Fig. 1 SEM images of AAO films fabricated at 40 V in
0.3 M oxalic acid solution. The widening time of the

pores was (a) 0 min (b) 30 min (c) 50 min in0.1 M

phosphoric acid solution at 30 oC.
Fig. 2 Schematic diagram of contact area on

hexagonally arrayed pores
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Fig. 3 Effective Youngs modulus vs. hole size
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Fig. 4 Contact area ratio. Ao is the conatct area
of hole size 31nm, and A; is the others.
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Fig. 5 Adhesive force according to the hole size
for each tip size
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Fig. 6 Frictional coefficient behavior according to
the hole size
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