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ABSTRACT

The development of Cutting Robot for Projection Part at

Sewage Pipe Channel Connection

Kim Woo-jin
Advisor : Prof. Kim Jae-yeol Ph.D.
Dept of Precision Mechanical Engineering,

Graduate School of Chosun University

The city water and sewage pipelines that had been installed tens of
years ago make big problems more seriously for the nation these
days for the sanitation and flood measures in the viewpoint of
environment and health as the country 1is developed into
industrialized society and the population is concentrated into cities.

Reviewing the reality of the city water and sewage pipelines buried
nationwide, tens—of-years old pipes are more than some Kkilometers
long, which have been piled up with dregs and garbage, more than
half of them have been clogged up to cause the water
contamination, decayed malodor and various harmful insects in

there, so it is really a big problem for national sanitation, and all of

_ix_



us know the actuality how much financial damage is given to the
people and to the country because of the traffic jam and submerged
areas when the sewage lines are clogged up when it is heavily
raining.

Reverse flow or clogging of sewage makes as of the interception of
sewage flows by the corrosion or partial crack and sinking of
sewage pipelines another big problem while the garbage treatment
in sewage has become compulsory in these days. The maintenance
and repair of sewage lines is a task that should be accomplished,
therefore, for the preservation of clean environment. In order to
repair the sewage lines, the rusted or cracked parts must be cut off
and replaced with reinforcement. But the sewage lines are buried
underground and so it is not possible for workers to get inside the
pipes.

As the license can not be granted from the local Authority because
the breakage of sewage lines or projection of other small channels
into the sewage lines are classified as warranty, it is required to
develop robots that can repair these defects without digging he
ground. The robots will be produced with both cutting tools and
grinding tools in it, so the repair time can be significantly reduced
as the tool position can be changed freely according to the repair
works. Conventional digging repair work has caused many problems

such as traffic obstruction, malodor by sewage, noise pollution,



reduction of pavement lifetime, damage to underground installations,
in the national circumstance that the sewage lines need continuous
repair, but the cost will be drastically reduced as well as the traffic
jam and dust can be prevented when these robots are practically

used to replace the conventional digging work.
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(a)A water leak(b) (b)An accumulation (c)Other pipe transit  (d)Pipe sinking

(e)Projection part at sewage pipe channel connection

Fig. 1-1 Actual conditions of sewage pipe
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(a) External of PIRAT (b) Inspection result
Fig. 1-2 PIRAT Robot
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(a) External of PIRAT (b) Inspection result
Fig. 1-3 KARO Robot



(2) COBRA "
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(a) COBRA for 6"~24" (b) 8" ~6" COBRA for 8" ~6"
Fig. 1-4 COBRA Robot
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(3) KURT™
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(a) Interior of KURT (b) Exterior of KURT
Fig. 1-7 KURT Robot
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(a) VCH-561RB (b) VCH-561RBX
Fig. 1-8 KANTOOL Robot

(a) CCV-2R(250~500 mm) (b) CCV-2030R(200~300 mm)

(¢) CCV-6080R(600~800 mm) (d) CCV-25ES (250 mm A =3)
Fig. 1-9 VCH561-RB of Various Kinds



Fig. 1-10 VCH-562RB
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(C) 4WD Mobile(300mm and less) (D) Small Caliber (125~ 200mm)

Fig. 1-12 QI Robot
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Fig. 1-14 HCC450(250 ~450 mm)



(2) KANTOOL'®

(a) Exterior of KT-200(200mm) (b) Exterior of KT-250(250~450mm)

Fig. 1-15 KANTOOL Robot
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(a) KA-TE Robot (300, 450 mm) (b) Removal work of Geomancer

Fig. 1-16 KA-TE Robot
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Fig. 2-1 schematic diagram of robot system
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TER] A& (V)

_ NV
Nﬁ’_ ]l)llejz (6)

e M~(6)° A& Nx2 AHEE % ZH A7l AF 150mm Z°] 86mm, A

Y AC 220V, AA=9L 100WE ¥ ACHEEHE dAsIdon, 757

4 A

2

(Gearhead)©= 1:159] #&HHE zZb= RS AA Y. Table 2-12 Z o] 2189 +

B RE 9 ka7l 2HA e AboFol ).

Table 2-1 Specifications of servo motor and gearhead

Motor and Gearhed Specifications

Nominal voltage 220V

Output Power 150W

Maximum Current 0.54A

Servo Motor

Maximum speed 5000rpm
Start torque 320mNm

Diameter 90mm

Reduction Ratio 15:1

Length Without Motor 61mm

Gearhead

Length With Motor 274mm

efficiency 70%
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(b)Differential gear of wheel shaft
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Fig. 2-3 Shaft and gear
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(a)Front view (b)Rear view

Fig. 2-5 A view of robot that is manufactured

for stability security
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(a)3-D modeling (b)Image of manufactured

Fig. 2-6 A view of fixing unit
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Table 2-2 Specifications of air cylinder

Cylinder Specifications
Model TCO2B40 -25D
Using fluid Air
. Inside diameter of tube 40mm
Cylinder
Stroke bore ratio 25mm
(TPC)

Operation type

Double-acting

Working pressure

1.0Mpa

Piston speed

50~500mm/s

Fig. 2-7 Driving source of fixing unit(Air cylinder)
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Table 2-3 Specifications of cutting motor

Motor Specifications
Nominal voltage 220V
Output Power 1,150W
Motor .
Maximum Current 55A
(D-23)
Maximum speed 500rpm
Weight 6.2Kg
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Fig. 2-8 Front view of cutting head

Fig. 2-9 Image of manufactured cutting head

_26_



=9 vpolE

(3) A

el

foul

—

<0

)

L
o

Zho} 17}

Al
Al

lJ
M

4

—_—

o

Apo] e

Gl

olEC] mrol 7 93 RE e R3I}

ol R E AgAgE vholEo] ¢4

NEEH 234 gl Yyrime o

#4] of

L
fu

3

o setting

glof= W<

of 9Aol FHe 23H FHolA

N

=
=

o A

Hy

el

)

~r

)

TEANE F8 AAE

ol HiolEE

al

25

ol
Mr

™
o

delch A% w
Al A

LAl

=

o
N

it
~T

o

0o

FE= Ho] glom, niol

ulel= # pie] wE

I
“

of A Al st Al A g

22
=

A A7)l

dd=

1

I
“

i~

ol

] w}o] E o]},

59

2]

5l

Attt Fig. 2-11= AA 2A/A

_27_



Fig. 2-10 Plane figure of cutting head that loading bite

Fig. 2-11 Image of manufactured bite
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Table 2-4 Specifications of camera
Camera Specifications
Input voltage DC12V, 450mA
Diagonal angle 81°
Power consumption 2.0Watt
Camera Window 40mm heart-resisting glass
Construction Aluminum
Operation temp -20°CT+60°C
Weight 180g

Fig. 2-12 CCD camera
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Fig. 2-15 Inner image of control box
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(a)Outside face (b)Inside face

Fig. 4-1 PVC pipe parallel for diameter 400mm

(a)The Before figure (b)Cutting upper direction pipe

(c) Cutting left direction pipe (d)The after figure

Fig. 4-2 Experiment process
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Table 4-1 Specifications of cutting motor

Motor Specifications
Nominal voltage DC12V
Output Power 1.42W
Geared Motor Maximum Current 0.05A
Maximum speed 100rpm
Diameter 24.4mm

(a)Cutting head

(b)Geared motor

Fig. 4-3 Cutting head that produce as left, right change of base is possible
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