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Development of a pipeline robot like foxtail

Yong-Ho Choi, Hyun-Suk Yang and No-Chul Park

Abstract

7)), Flexible leg(¥t4d tha)),

Generally inpipe robot needs force above standing for contacting robot to pipe. If the environment of
the pipe-inside does not change, there is not a problem. But if the pipe radius change, or occur the
obstacle which it does not intend, problem gets. So it uses a different system and must know an
environment change, and changing the shape or a form of the robot. The research uses the flexible leg
and is the robot which is adapted to the environment change of the pipe. The advantage of this robot
is possible to move when it does not need to recognize a change of environment of pipe. Leg is bend
with one direction. When it moves part that there are legs effect of leg direction the robot is moved

with only one direction.

If friction between legs and pipe is sufficient,

not only verticality pipe

moving, but also curved pipe moving. Also the obstacle of the pipe inside occurs and the diameter of

the pipe inside changes, this robot can move if it does not use another system or device.
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Fig. 1 Concept of foxtail inpipe robot
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Fig. 2 Motion equation of foxtail

G fgrce direction | =————)

-+

arce direction

yZA

,Ul : coefficient of friction when push(direction) force
ﬂz : coefficient of friction when pull(direction) force

Fig. 3 Two case of force direction
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Fig. 5 Case2, when being the force which pulled
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Fig. 6 Foxtail movement simulation
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Fuoxtail robot Sirnulation : variation of initial lag degree
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Fig. 7 Foxtail robot simulation
variation of initial leg degree

Foutail robot Sirulation : variation of last lag degree
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Fig. 8 Foxtail robot simulation
variation of final leg degree

Foxtail rabot Simulation : variation of tortional stifness
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Fig. 9 Foxtail robot simulation
variation of torsional stiffness
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Fig. 10 Concept of prototype foxtail robot
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Fig. 13 Prototype foxtail inpipe robot
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