(®)
2016 2017

Zero Friction Arm

Zero Friction Arm driven by Counterweights
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The objective of this research is to develop a robotic arm with movable
counterweights. In this system, the counterweight works as not only gravity compensation but also
actuation. The gravitational equilibrium angle is shifted by rotating the counterweight on the link.
Then, the robot is driven to realize the angle. Namely, the arm is actuated by gravitational and
inertia torque of the counterweights. Then, the friction effect caused by reduction gears is
drastically reduced. Thereby, this system has high backdrivability. However, there exists a
difficulty of stable control of the arm due to an underactuated system. In addition, the total
weight of the arm normally increase because of counterweights. Therefore, in this research, a novel
control method that realizes stable motion control of the arm, and a mechanical design to utilize
the weights of motors as counterweights are proposed. The results of them have been presented in
domestic and international conferences.
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