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Development of Backdrivabile Circular Hydraulic Cylinder and Controller
Designing
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In this study, controllers and structures of electro-hydrostatic actuators

(EHAs) were studied to obtain actuators with light, broad control bandwidth, and high
backdrivability. First, high precision reaction torque estimation for EHAs was obtained by creating
a pressure loss model whose correlation coefficient was 0.98. Then, a torque controller against
torsion torque was proposed. The torsion torque was suppressed by using a resonant ratio control
making the system stable. As a result, five times wider control bandwidth and one fifth starting
torque were obtained. Second, the structure of EHAs was studied, and a spherical hydraulic motor was

invented enabling two orthogonal motions only by an actuator. Furthermore, an EHA using two linear
cylinders realizes volume efficiency of 99.3%. By using the actuator, a backlashless finger robot
was obtained with a cross-type four-bar linkage structure. Finally, a robot hand comprises five sets

of the finger robots was developed.
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