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With the development of nanotechnology, such as nano machines and MEMS, adhesion between a small-sized structures prevents

to achieve a required performance of the machines. The goal of our study is to build a tool for analysis of mechanical behavior in

nano-scaled structures. In the present paper, the analysis of BEM considering van der Waals force between a cylinder, flat and

uneven planes was carried out, the relationship between the adhesion force and the geometry of surface was examined. In the

analysis of the flat plane and the cylinder, adhesion behavior was compared with other researcher's result and both results were

agreed with each other. In the analysis of the uneven plane and the cylinder, it was shown that the adhesion force increases with

increasing the number of unevenness of the surface.
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Fig.1 Adhesion with molecular forces
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Fig.2 Adhesion of elastic spheres
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Fig.4 Contact area
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Fig.5 The geometry of cylinder and elastic lower

region in contact
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Table 1 Material properties and model sizes

O cylinder plane
Young's modulus, GPa 763.0 10*
Poisson's ratio 0.2 0.1
Minimum mesh length , nm 0.2 0.2
Radius R , nm 100 -
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Fig.6 Mesh division for BEM model
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Fig.7 The geometry of uneven and flat surfaces in contact



Table 2 Material constant

materiall material2

Young's modulus [Pa] 12.3x 10" 21.0x 10"
Surface ene™ [J/m?] 2.5 25
Poisson's ratio 0.34 0.29
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Fig.8 Displacement in the contact area
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Fig.9 Surface traction in the contact area.
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Fig.10 Schematic view of surface traction

1.0 ‘
"“‘m"‘““‘—“L_
0.8 / “““““
| 0.6 / ||||| uuu‘\u“
| -
0.4
0.2 Present analysis |
oL = Poeset o
0.0 i i

Fig.11 Curves of @ vs. p for values of A=1 (2D theory: Baney®)
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Fig.12 Displacement in the z-direction for n=3
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Fig.13 Surface force per unit area in the z-direction for n=3
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