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E5: BT kg SfolM Aot EE FHOR rEY PoAELE kOR o]Fdit o] A& FeliA
dotAEe] ole AR Aok E AR oEets As dohligdh aH R FopNES rEE Y,
WA, £ WSt mE FopxEe] ol ALl 9T T 890s AdE T dolE T o] AdHE
PO R Aol Ee] HEE BARRE UdE ARE AFete], UdE ARl Hgehs da Al
I olsAHE oled, ddHem <dohfidivh. mIF 2RI ko] i Ate] k= Apele] upet
dAehs 23 thele] ZAmwstel] uhE oeAL el el Areldlrh. Teja asrleh ke ARE
A ol mAe] AR At w3 AA MeE ATy fel, 2R el AAd3 @A #Ad
el A A-ski.

Abstract: A foxtail moves forward on a flat surface when pushed by a vertical force. The distance moved by the foxtail
depends on the degree of deformation. We experimentally investigated the main parameters that influence the distance
moved while varying the pushing force, area, and velocity. We then fabricated a nylon barb that mimics the foxtail barb
and performed theoretical and experimental analyses of the displacement according to the acting force and the
deflection. In addition, we investigated the relation between the displacement and the angle of a foxtail-like robot’s leg
by varying the clearance between the robot body and the inner surface of the pipe. To find the design parameters of the
barb of the robot for tubular-type digestive organs and blood vessels, we studied the relation between the acting force
and the elastic modulus while varying the leg diameter.
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Fig. 7 Displacement of a foxtail according to force
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Table 1 Material property of nylon barb

Material Nylon
Length 6.67 mm
Diameter 0.13 mm
Initial angle 78°
Elastic modulus 2.7 GPa
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Fig. 11 Displacement comparison between experimental
and theoretical result under variation of pushing
force
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Fig. 12 Displacement comparison between experimental
and theoretical result under variation of
deflection
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