
論文 / 著書情報
Article / Book Information

論題(和文) バンドルドワイヤドライブを用いた長尺軽量ロボットアームの開発 第
2報：関節軸構成を変更可能なワイヤ駆動機構

Title(English) A Development of Long-Reach and Lightweight Robot Arm Using
Bundled Wire Drive Second report: A Reconfigurable Wire Drive
Mechanism

著者(和文) 若林 陽輝, 難波江 裕之, 鈴森 康一, 遠藤 玄

Authors(English) Youki Wakabayashi, Hiroyuki Nabae, Koichi Suzumori, Gen Endo

出典(和文) ロボティクス・メカトロニクス講演会2020 予稿集, Vol. , No. ,  pp.

Citation(English) Proceedings of the 2020 JSME Conference on Robotics and
Mechatronics, Vol. , No. ,  pp.

発行日 / Pub. date 2020,  5

Powered by T2R2 (Tokyo Institute Research Repository)

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


2

A Development of Long-Reach and Lightweight Robot Arm Using Bundled Wire Drive
Second report: A Reconfigurable Wire Drive Mechanism
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Wire drive mechanisms have flexibility of actuator location and are widely used for multi

degree-of-freedom robots. Conventional wire-driven mechanisms using metal wire ropes usually

avoid sliding contact and collision of wires as much as possible by introducing multiple passive

pulleys to ensure clear wire routes. We have proposed a novel wire-driven mechanism called

Bundled Wire Drive . We have utilized multiple synthetic fiber ropes with low friction coefficients

to drive multi DoF, and bundle them together, allowing sliding against each other. In our

previous studies, we have investigated the feasibility of the mechanism and developed a three-

degree-of-freedom horizontal articulated robot arm with the proposed mechanism. In this paper,

we developed a six-degree-of-freedom robot arm with a mechanism that can manually change

the rotation axis direction of the joint. The reconfigurability of the robot arm with the proposed

mechanism was demonstrated by the motion in two different joint states.

Key Words: Robot arm, Tendon-driven, Synthetic fiber rope

1

[1] [2]

[3][4]

[5]
[6] Fig. 1

3
[7] 6

Joint 1

Joint 2

Joint 3
Motors

Fig.1. Horizontal robot arm composed of three joints

with the proposed mechanism.[4]

Table 1. Specification of the articulated robot arm.

Length [m] 6.0

Weight [kg] 52.5 (Arm : 5.25)

DoF 6

Joint movable range [deg] ±175

Actuator maxon RE40 (150 W) ×12

Motor reduction ratio 113:1
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Table 1 (Fig. 3)
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Fig.2. Horizontal robot arm composed of six joints with

the proposed mechanism.
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Fig.3. Sectional view of the joint of the robot arm.[7]
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Rotation mechanism

Fig.4. Mechanism for changing the rotation axis of a

joint.
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(a) Yaw motion. (b) Pitch motion.

Fig.5. Arm motion with yaw and pitch joint.
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