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Hydraulic Driven Sewage Robot with Multi Degree of Freedom Cutting Tool.
Kanazawa University Sousuke SHIBATA, Hiroaki SEKI, Yoshitsugu KAMIYA, Masatoshi HIKIZU
Necessity of the repairing deteriorated sewage pipesis increasing in current Japan, however, the conventional way of digging and changing

their pipes takes much time and money. If a remote-controlled robot works in a sewage pipe for repairing, the construction expense and term

can be reduced greatly. Robots in practical use have some problems. They have little degree of freedom at its tool part for complex task and

they can’'t be propelled by their wheels because of heavy hydraulic cable. In this study, we propose and develop a new robot working in the

sewage pipe. It equips a cutting tool supported by parallel link mechanism with four degree of freedom and it has a built-in hydraulic drive

system. In this report, mechanism of thetool part is mainly discussed for robot design.
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Fig.1 Concept of hydraulic driven sewage robot

2010 FEEREHE TP R R RPN 2 S GR U2

3. 00000000000

3000000000 I=(ul,l)0 000000000000
P=(x,y,/)000DMOIPO0 I000000O0OOOOOOLD
POD200200000000000003000000000
0000000 1~4000 M O000000D000MDOOODOJ
0000000000000 0000000000000000
0D00J'000000000000,000000000000
oooool ogpPoODOOO,

Al =J'AP=(J,J,)AP @
00000000J,00000000000000000000],
0000000000 0000D000000000000000
f=(f,f,f,)0,000000000F =(F,F,F)0000

JF=f %))
000000000000 00000000000 wd 0000
0000000000000 D00000000000000on

1
detJ| @

W=

A000000000000O0O00OoO0oOoonO

gdobooodoooobobouooboobooouoooooo
godooooboO0o pPO0OO0OOUOOO0OOUOOOOOOOOO
jdddooooooOoO0o0o0o0ooooooDooooOge d
45~135[° |0 0000000000000 0oOOoOoooog
00 OQ° 0000 uuoooooouooooooooog
0oo00o0ooo00ooooooooogoooooogg
00000000000 FAg20000 OOOODOOOCOOO
0000000 FRg30000000000000ooooog
00o00D0D0o0o0ooooo0oooooooooooog
oooooo

work areaof® O 135° 6 0 90% 0 045~y 6 00°

[ | [ |

~al ]
L

250

V-

Fig.2 Link parameter of sewage robot
and necessary work area of cutting tool
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Fig.3 Examples of representative configuration
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Fig.4 Singular configuration of tool part
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Fig.8Fi nal work area of cutti ng tool
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Fig.9 3D model of sewage robot
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