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Development of Electro-hydraulic Actuators for Robots
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The first industrial robot in Japan (Kawasaki-Unimate) was hydraulically actuated, but since the late 1980s, electric
motor actuation has been replacing hydraulic actuation. In recent years, however, humanoid robots, which are
increasingly expected to be used mainly at disaster sites, need to be durable and powerful, and hydraulic actuation has

been recognized once again.

Kawasaki is developing Hydro Servo Muscle, which is an electro-hydraulic actuator that is characterized by its high
impact resistance and output density and is intended to be applied to the legs of Kaleido, which is a humanoid robot

Kawasaki is developing.
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Fig. 1 Applying this technology to the legs of humanoid robot Kaleido
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Fig.2 Configuration of electro-hydraulic actuator
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Table 1 Specifications of electro-hydraulic actuator

&AHEA (N) 6, 000
RAEE (mm/s) 200
ANy RE (mm) 22
Oy & (mm) 8
Z kO—% (mm) 156
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Fig.3 Valve unit
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Fig.4 Integration of components
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Fig.5 Integration of shaft
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Fig.6 Swash plate type variable displacement axial piston pump
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Fig.7 Block diagram of position control
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Fig.8 Effect of vibration suppression
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Fig.9 Modification of cylinder bearing rod
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Fig.10 Modification of cylinder bearing piston
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