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Development of bio-inspired adhesive attachment-and-detachment devices
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In this research, adhesion and detachment mechanisms of geckos® foot hairs, which
have a great ability of attachment and detachment to rough surfaces, have been investigated analytically
and experimentally. Additionally, the applicability of the mechanisms to adhesive grip-and-release
devices has been discussed. The hairs are assumed to be inclined beams, side surface of which adheres to
the surface of a rigid, and the adhesion force and detachment process were analyzed. It was investigated
that the control of normal and tangential forces was important for the detachment process. Attachment and

detachment of the inclined adhesive beams were experimentally verified.
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Fig.1  Schematic illustration of
inclined adhesion beam model
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Fig.2 Total energy of the system

versus adhesion length.
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Fig. 3 Normal force acting to the

elastic beam versus displacement.
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Fig. 4 Experimental results of loading

and unloading processes.
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Fig. 5 Adhesion force change with

increasing tangential force.
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Fig. 6 Prototype manipulation system

using inclined beams.
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