TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech Research Repository

Od/dodn
Article / Book Information

oo@a) oooo0o0o0ooooboobooboooo* go-n" obo—ooooag
OO00000000D0OO0DOO0DOOooooDoooog—
Title(English) Development of Super Long Reach Articulated Manipulator with Weight

Compensation and Joint Drive by Thrusters-A Study on Compensation
Method of Moment around Longitudinal Axis of the Manipulator-

oo@o) gouoo,bb g,gb ob,0oouoo,boga

Authors(English) Yusuke Ueno, Gen Endo, Koichi Suzumori, Hiroyuki Nabae, Tetsuo
Hagiwara

oo@o) O000000o0obooooooooboozo019000, Vol., No., pp.

Citation(English) Proceedings of the 2019 JSME Conference on Robotics and

Mechatronics, Vol. , No., pp.

000 /Pub. date 2019, 6

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

1P2-D05

AZAYBEHEBRERRZEMT — L " Rie-I1 " OFER
—RBEIICE BT —LRFHAY T— A ¥ ~ OWESEORE —

Development of Super Long Reach Articulated Manipulator

with Weight Compensation and Joint Drive by Thrusters
-A Study on Compensation Method of Moment around Longitudinal Axis of the Manipulator-
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Recently long reach articulated manipulator is widely required for infrastructure inspection. Long
reach manipulator can be realized by using thrusters for weight compensation. In this research, we
propose a super long reach manipulator with weight compensation and joint drive by thrusters. Consid-
ering the static influence of weight and its longitudinal direction moment of the manipulator, the force
required for each thruster was obtained analytically. The result of the analysis showed that the weight
compensation force is constant, but the longitudinal direction moment caused by the weight depends
on the arm posture. After that, we designed a system which controls joint angle with the simple PID
controller and the feedforward term, and confirmed its validity by dynamic simulation of the 2 units
model. Moreover, we developed 2 units prototype whose length was 4.3 meters and confirmed its basic

motion.
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Fig.1 Mechanism of the proposed manipulator
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Fig.2 N units model of the static analysis

FTOEBKLTHD, #HHIZL > TTRTOMELPZEMIZH <.
Yy FEIRIENIIEAT Y 7 BT S T W3, £/, Z DK
BHDOAT ARIET —LOHAEMEEITSIEH, He D%
FMLTO—LEE Y DE— XV FORHELITS -, BkoEA
21D OEBHLTVWE. ATAXRELT, AERTIETORS
EREALTWS.

3 T—LDBARBITEETNEYIaAL—Va Y

HESIOZIES - VA DE—X >V N 2HET 57
», M 2ZRT NEHOHiID S5 T — L D itk 2 47- 7=.
T = LRI B4 V7 E2RIEM L, v—)ViliA ROz

1P2-D05(1)



Fig.3 i-th unit model of the static analysis

Table 1 Parameter of the i-th unit model

W iWai,Wi,We; Weight of the link
Tint,i Internal moment of the rear link
Fp, ,Fp, i, Fy; Thrust force for driving passive joint
; Angle of the pitch joint

1
i Angle of the yaw joint
Iy Length of the rear link
Iy, Moment arm of F'p, ;,Fp, ;
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Fig.4 Time history of the joint angle in simulation
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Fig.6 Motion when moving yaw angle of the prototype
model
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Fig.7 Time history of the angle error in experiment

Table 2 RMS of the angle error in experiment

¢1 | 0.78°
¢2 | 1.75°
Y1 | 3.02°
P2 | 1.08°
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