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Development of Pipe Cleaning Robot for
the Industry Pipe Facility
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In this paper, we introduce the pipe cleaning robot developed to clean the gas impurities of
the iron manufacturing equipments. The pipe cleaning robot is composed of two driving modules and
one cleaning module. 2-DOF joint units were developed for connections among the modules. To
maximize the traction power of the driving parts, it became caterpillar type. The extension links have
been developed to maintain the traction force in case the pipe inner diameters change. Three cleaning
modules were developed for the effective cleaning in the pipe. The driving and cleaning performance
tests of the pipe cleaning robot were proceeded in the field of the iron manufacturing equipments.

In-pipe cleaning robot, pipe diameter adaptation robot, COG pipe cleaning tool
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(a) Pig type (b) Wall-press type

(c) Caterpillar type

(d) Walking type

(e) Snake type (f) Wheel type
Fig. 1. Categorization of pipe robots according to the type of
drive
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(Rear connector Maodule)

com RDM

(Center Driving Module) (Rear Driving Module)
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(Front Cleaning Module)

Fig. 3. Constitution of the pipe cleaning robot system by
modules

DM
(Center Driving Module)

Main housing unit
(with air and electric part)

Joint driving unit
(45deg + 45deg)

nk actuating unit
{with driving caterpillar unit)

Fig. 4. Constitution of the center driving module by units
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Fig. 7. Development of the link actuation unit

F =04 182 MPag] gto] 7
A W B okeo] 919

=349 YH= Fig. 2, 83 o]
o Pt Hi sl A5H



Piling of impurity :
Type 1 Type 2

Piling of impurity :
Fig. 8. Pilling of impurity (type 1 and 2)
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Front grinding tool

Air amplifier unit

Radial scrape unit
Rotate brush tool

Camera unit
Water injection nozzie

(a) Cleaning module with air mover system

Wiater injection nozzle

Tilting air cylinder
Camera unit
Tilt arm

Suction cup

" Plastic brush

(b) Cleaning module with vacuum suction system
Water injection nozzle
| Tilting air cylinder

Camera unit

Tilt arm

Seraping tool

(c) Cleaning module with scraper moving system

Fig. 10. Design of cleaning modules
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Fig. 11. Portable robot control station and GUI software
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A

AIR COMBINATION COMBINATION AIR DRYER AIR COMPRESSOR-(20HP)

Fig. 12. Design of the ASU (auxiliary support unit)
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Fig. 13. Test environment of pipe cleaning robot with robot,
control station and ASU

270~310mm

Fig. 15. Motion analysis for drive 300A short elbow pipe
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Fig. 16. Composition of linkage for response of pipe size
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Fig. 17. Block diagram of PCR controllers
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(b) Driving module controller

Fig. 19. Composition of pipe cleaning robot controller
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Fig. 21. Test platform of pipe cleaning robot system
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Fig. 22. Driving test of 300A elbow pipe using pipe cleaning
robot
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system

Fig. 24. Cleaning test of pipe cleaning robot with vacuum
suction system

Fig. 25. Cleaning test of pipe cleaning robot with scraper moving
system
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Table 2. Test results of driving speed and traction weight
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