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Hydraulic actuators attract attention as actuators for robots in extreme environment. Conventional
hydraulic actuators are difficult to use as an actuator of the robot in terms like size and performance.
Most of them are used in construction machines. We have developed hydraulic actuators for multi-
fingered tough hand which can be applied to various tasks. They are driven with 35MPa hydraulics ,
smaller than conventional hydraulic actuators, and work with low friction. Developed hydraulic cylinder
has twice force/mass ratio of conventional hydraulic cylinder. Developed hydraulic motor has about
three times torque/mass ratio of conventional hydraulic motor. Applying them results in high power
tough robot hand with 12 DoF.
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Fig.1: Develped hydraulic cylinder
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Fig.2: F/M ratio-Cyl.diameter diagram[5]

Fig.3: Develped hydraulic motor
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Table 2: Specification of the hydraulic motor
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Fig.4: T/M ratio-Volumetric displacement diagram
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Fig.5: DoF configuration
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Hydraulic cylinder

Hydraulic motor
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Fig.6: Definition of Forces and Angle

(b) Bucket mode
Fig.7: Hydraulic Hand
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