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Abstract: Recently, there have been several studies on the inspiration and application of optimized natural
structures. One study introduced a new adhesion method that was inspired by the feet of geckos because of
their superior features such as high adhesion strength, ease-of-removal, and they are environmentally friendly.
Various micro- or nano-structures were fabricated and tested for gecko-like dry adhesives, but gecko-like dry
adhesives that were developed became easily worn from frequent use. In this study, we propose a
metal-coating method to improve the durability of gecko-like dry adhesives. We evaluate the initial adhesion
strength and durability by performing repeated adhesion tests on a glass plate. The initial adhesive strength
of gold-coated micro-structures was 60% of that for non-coated ones. However, the adhesive strength of
gold-coated micro-structures was kept as 58% of their initial adhesion strength, while that of non-coated ones
was only 40%.
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Fig. 1 Sole structure of Gecko
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Fig. 2 Process of micro structures
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Table 1 Identification of test specimens

I D Diameter Distance
D50130 50pum 30pum
D40130 40 pum 30pum
D30I50 30um 50um
D30140 30um 40um
D30130 30um 30pum
D30120 30um 20pum
D30I10 30pum 10pum
D20I30 20pum 30um

Table 2 Sylgard 184 Specifications

Property Unit Value
v N cP 5175
iscosi

(Part A) mPa-sec 5175
Pa-sec 52

v N cP 3500

iscosi

(Mixod) mPa-sec 3500
Pa-sec 3.5

Specific Gracity . 1.03

(Uncured Base) '

Specific Gracity(Cured) | - 1.04

Working Time at 25C

(Pot Lifehours) hr 14

Cure Time at 25T hrs 48

Heat Cure Time minutes 35

@ 100C

%eairzg%re Time minutes 20

Heat Cure Time minutes 10

@ 150TC
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Fig. 3 (a) The surface of the microstructures made
using PDMS, (b) Micro- structured surface
after the metal coating
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Fig. 5 Adhesion experimental aircraft of micro-

structures made of PDMS
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Fig. 6 (a) Adhesive force corresponding to the diameter
of the microstructures. (b) Adhesive force
according to the interval of the microstructures
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Fig. 7 Surface micro- structures are attached to
each other
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Fig 8 Adhesion experiments of a test piece metal
coated
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Fig. 9 Experimental results of durability
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