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A Study on a Non-Contact Adhesive Mechanism for Underwater
Wall-mobile Robot

Hideki YOSHITOMI

The investigation described in this paper was undertaken to clarify the feasibility of a non-contact adhesive
mechanism for underwater wall-mobile robot. This non-contact adhesive mechanism consists of a vortex cup
with tangential nozzle and a wall. Water flows into the vortex cup through the tangential nozzle, and swirling
flow occurs inside the cup to create a vacuum pressure at the central area of cup. This vacuum pressure causes
the adhesive force. And non-contact adhesion is realized, because the water is delivered to the surrounding
through a gap between the cup and wall. In this paper, the author clarifies that the non-contact adhesive me-
chanism can be applied to the underwater wall-mobile robot. And the author also discusses the relationship

between the adhesive force and the gap.
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Fig.1 Non-contact adhesive mechanism
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Fig.2 Adhesive cup
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Fig.5 Experimental apparatus for adhesive force
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Fig.6 Adhesive force obtained by experiment
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Fig.7 Adhesive force versus vortex chamber diameter
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Fig.12 Relationship between adhesive force and gap
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