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Smart hydraulic mechanism for driving robot arm
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Care and rescue robots are reguired to move at high speed (high speed drive)
and generate large force (high pressure drive) depending on the situation, however it is quite
difficult to achieve both. In this research, we proposed a smart hydraulic drive mechanism for such
human coexistence robots and demonstrated it with a prototype dual robot arm. The idea is to have a
hydraulic cylinder driven by a motor and ball screw as a hydraulic source with good controllability,
and to switch the movement of oil between the two sides of the piston with a valve to change the
flow rate and pressure of the oil to be delivered in two stages and vary the speed significantly.
After studying hydraulic losses, controlling the position of multiple cylinders, and working on
parallelization of hydraulic sources, the usefulness of the proposed system was confirmed through a
demonstration of a bottle-opening operation by the dual-arm robot.
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