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Fig.1  Suction cup 3D model
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Fig.2 Diagram of the suction cup
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Fig.3 Force analysis of the suction cup
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Fig.4 Moment diagram of the suction cup
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Fig.5 Finite element model of the suction cup
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Fig.7 Sectional drawings of three different sealing edges
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Fig.8 Stress nephograms of attachment performance analysis
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Fig.9 Stress nephograms of the steady adsorption

analysis of the suction cup
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Design and adsorption performance analysis of a bio-inspired suction cup
based on the adsorption principle employed by remoras (sukerfish)

CHEN Long YUN Zhong™ JIANG Yi

(College of Mechanical and Electrical Engineering, Central South University , Changsha 410083, China)

Abstract: In view of the defects of existing bio-inspired suction cups which can generally only be used in dry envi-
ronments, we decided to explore the adsorption principle employed by remoras (sucherfish). Based on this princi-
ple and the negative pressure adsorption principle, we have designed an oval-shaped bio-inspired suction cup. The
effects of various factors on the adsorption performance were in terms of the adsorption capacity, frictional resistance
capacity and anti-overturning torque capacity. Finally, a finite element simulation model was established. Finite el-
ement analysis of a solid model of the bio-inspired suction cup was carried out by using ANSYS sofiware. The re-
sults showed that the main effect of the suction cup on the adsorption performance is the sealing of the cup’s sealing
edge, and the sealing is directly related to the material properties and the compressive stress on the contact surface.

Key words: remora sucker; bionics; negative pressure adsorption; finite element analysis
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