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A Study on the Adhesive Characteristics of Nano Scale Particles
Considering Asperity Interaction
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Abstract

In this paper, elastic and plastic adhesion index was very important in deciding adhesive characteristics
and varying elastic and plastic index, dimensionless load and pull-off force were analyzed and simulated.
Finaily, using AFM, experimental surface roughness parameters of substrates and pull-off force between tip
and substrates were produced. Using these values, pull-off forces were calculated and were compared with
experimental pull-off forces. Through simulation and experiment, it was found that interaction of asperity
also had very important influence on adhesive contact
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Table 1 Surface roughness parameter of Si-wafers

sample 1 sample 2
r.m.s. 692.38 pm | 710.07 pm
Curvaturg radius of 0. 547 ym 0.754 um
asperity(r)
Standard dex{latlon of asperitys 9 54 nm 275 nm
height(o)
hardness 12.5 GPa
Young's Modulus 160 GPa
N (m? 30.57 33.64
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Table 2 Values of critical deflection and pull-off
force anAvy between tip and Si-wafer

sample 1 sample 2
Maximum
deflection 97.07 nm 101.03 nm
Pull-off force 3.67 nN 3.81 nN
Ay 0.584 N/m 0.606 N/m

Table 8 Values of each adhesion index

sample 1 sample 2
0 33.2209 35.127
0.872 0.7730

4 =33.22 ¥=0.875
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