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Development of Cylindrical Elastic Tracked-crawler for pipe Inspection

Jun-ya Nagase™', Yoshitaka Shigemoto™

There are many pipes such as a water pipe and a gas pipe in a chemical plant, a factory and house. It is possible to prevent
accident ensure safety by these investigating. However, many pipes are very narrow and it is difficult for people to inspect
directly. In this study, a cylindrical crawler robot based on Amoeba locomotion, which has a simple mechanism and does not
need large space to move, is proposed. When moving the inside of a pipe, this crawler robot uses the elastic force of a crawler
belt to hold the robot in pipe. Additionally the robot uses elastic deformation of a crawler belt to pass of a step between pipes
with different diameters. Therefore, the robot can move the pipes of different diameters and the perpendicular pipe by using only
on actuator. This paper reports the structure, drive mechanism, design, and prototype evaluation.
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Fig.1 Run over rust and corrosion in the pipe
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Fig. 2 Structure and locomotion mechanism of amoeba
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Fig.3 Structure of worm-rack driven cylindrical crawler unit
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R : standerd pipe inside radius r’: tooth bottom radius of worm
R’ radius of the frame b : width of belt
r : tooth tip radius of the worm b’ width of belt flute

h : height of tooth

Hc : clearance
(between the belt and the belt flute)
Hc: clearance
(between the tooth of belt and
the tooth bottom of worm)
t : thickness of a belt
a : play between a belt and a frame

¢ : thickness of the minimum frame
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Fig.5 Schematic diagram of the proposed robot in an axial view
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Fig. 6 Schematic diagram of crawler unit for climbing
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Fig. 7 Molds and produced crawler belt

Fig.8 Prototyped crawler unit

Table 1 Specifications of proposed crawler unit

Length 92mm
. . 50A(®52.9mm)
The pipe that Horizontal pipe or more
can be run Perpendicular pipe 50A($52.9mm)
~B5A(P67.9mm)
Weight 0.12kg
Motor 6W GP 13ASL:
Maxon motor
Pitch of worm gear 16.3mm
Lead angle of worm gear 26deg
Crawler belt
Number 6
Material Silicon rubber
Width 10mm
Height of belt part 2mm
Height of tooth part 3mm
Hardness of belt part 80
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Fig. 10 The run in a perpendicular pipe
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Fig. 11 Comparison of speed efficiency
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difference pipe
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Fig. 14 Experiment of propelling in a curving pipe
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