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Abstract: Recently, engineering applications have started to adopt solutions inspired by nature. The peculiar
adhesive properties of gecko skin are an example, as they allow the animal to move freely on vertical walls
and even on ceilings. The high adhesive forces between gecko feet and walls are due to the hierarchical
microscopical structure of the skin. In this study, the effect of metal coatings on the adhesive strength of
synthetic, hierarchically structured, dry adhesives was investigated. Synthetic dry adhesives were fabricated
using PDMS micro-molds prepared by photolithography. Metal coatings on synthetic dry adhesives were
formed by plasma sputtering. Adhesive strength was measured by pure shear tests. The highest adhesion
strengths were found with coatings composed of 4 nm thick layers of Indium, 8 nm thick layers of Zinc and
6 nm thick layers of Gold, respectively.
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Table 1 Specifications of Polydiimethylsiloxane

Property Unit Value
Viscosity cP 5175
mPa-sec 5175
(Part A) Pa-sec 5.2
Viscosity cP 3500
) mPa-sec 3500
(Mixed) Pa-sec 3.5
Specific Gravity Uncured 1.03
Specific Gravity Cured 1.04
Working Time at 25C hr 1.4
Cure Time at 25T hrs 48
Cure Time@ 100T min 35
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Table 2 Specifications of coated metals

il;zf;g; Strength | Stiffness | Purity
o
(J/m?) (MPa) (GPa) (%)
Gold 0.611 102 77
Zinc 0.385 37 96.5 99.99
Indium 0.342 4.5 12.7

Table 3 Sputtering conditions of coated metal

K I(mA) | Time(s) | D(nm)
Zn 0.11 10
In 0.17 10 0~100 2~10
Au 0.10 10
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Mixing PDMS and curing agent Pour the mixture
(mixing ratio of 10: 0.8) into the mold.
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Deflate the bubbles in the mixture.
(Vaccum gage -0.07 Mpa/30min)

The mixture was cured
in the oven (70°C/2h)
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Cooling and separating Dry adhesive structures

e G TTTR T TT1T1T

Metal coated
dry adhesive structures

Plasma sputtering

Fig. 1 Fabricating procedure of dry adhesive structures
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Measuring of contact angle
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Fig. 2 Measuring principle of contact angle
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Fig. 3 Schematic configuration of pure shear tests
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Fig. 4 Adhesion strength with respect to material

and thickness of coating metals
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