The Japan Soci ety of Mechanical Engineers

HP1 BRZHREE LE-BEBHOKRY FOHR
—BR DML RIALIRE B —

Study on insect-inspired wall-climbing Robot
-Adhesion using viscosity of liquid -
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This paper describes effects of viscous force on adhesive characteristics of sole pads for insect-inspired wall-climbing robots.
Ants can walk on the smooth vertical surfaces using an adhesive organ and secreted viscous liquid. We fabricated two kinds of
adhesive pads inspired by the adhesive organ of ants. Pure water and silicone oil with various kinetic viscosities were provided to
the pads, and normal and tangential adhesive forces between the pad and a glass surface were measured. The experimental results
show that the pad provided with highly viscous silicone oil generates higher adhesive force than the pad utilizing surface tension

force of water.
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Fig. 1 Claws and an adhesive pad of ant
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Fig4 viscous force parallel to the wall
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Fig. 6 Structure of composite pad
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Fig. 7 Composite pad
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Fig.8 Experimental setup for measuring adhesive forces
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Tablel Physical properties of liquids

Kinematic  [Viscosity] Surface tension
viscosity [mPa - s] [mN/m]
[mm?s]
pure water 1 1 72
1 1 17
10 10 20
Silicone oil
100 97 21
1000 970 21
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Fig.9 Normal adhesive force as a function of volume of liquid
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Fig.10 Parallel adhesive force as a function of volume of liquid
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Fig.11  Parallel adhesive force as a function of load
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Fig12 Parallel adhesive force as a function of velocity
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Figl3  Normal adhesive force of composite pad
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Table2 Parallel adhesion of Composite pad

silicone oil pure water | no liquid
[1000mm?/s]
Composit Pad 492.4 414.2 3014
Glass pad 157.9 95.4 73.9
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