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(b) Fire rescue

(a) Removing rubble

Fig.1 Examples of catching tasks
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Fig.2 SAT (Stiffness Adjustable Tendon)
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(c) Coordinate systems
Fig.4 Overview of developed flexible joint robot
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Fig.5 Relationship between initial winding wire length
and displacement of fingertip
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(c) Simulation result
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Development of Three-Linked Compliant Joint Robot and

Application for Catching Task of Free Falling Heavy Object

Tatsuya Shirai**, Yuuta Beppu?, Takumi Tomioka
1: Dept. of Mechanical Engineering
2: Advanced Engineering Faculty,

When the most of robots which has rigid joints receives the large impact force, its power
transmission mechanism such as gears and wires will be seriously damaged. If the robot is able
to be controlled joint stiffness, it can absorb large impact force. We had proposed a non-linear
spring device named SA7 (Stiffness Adjustable Tendon) to equip mechanical compliance for the
power transmission mechanism of robots. In this study we discuss that how the robot catches a
free falling heavy object. We had developed a three linked flexible jointed robot that can adjust
joint stiffness as compliant and stiff. We had verified that the joint stiffness at each joint can
be adjusted mechanically by using the robot. We have also verified the stiffness at finger tip
can be controlled by the robot and by simulation of the robot. Finally, we had experimentally
verified that flexible joint robot can catch a free falling heavy object by adjust the joint
parameters of the stiffness and the damping without dynamic servo control of actuators.

Key Words : Joint compliance, Stiffness Adjustable Tendon (SAT),
Wire-driven robot, Capturing task, Robot arm, free falling object



