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Disaster responding robots mainly uses electromagnetic motors and reducers, but they are weak to shock and spoil
robots' toughness. Hydraulic actuators, on the other hand, have not only shock-resistance, but also high F/M ratio and
backdrivability. They are useful characters to disaster responding robots. But hydraulic actuators were often used to
constructing machines or plant facilities, they were too big, heavy, and high friction to apply them to robots. In this
paper, we use a lightweight, low friction, high power hydraulic cylinder for tough robots to actuate a robotic leg. The
cylinders realize lightweight by utilizing Multi-Directional Forging magnesium alloy, high controllability by applying
low frictional pistons, and hi power by setting its driving pressure 35 MPa. Using the cylinder, the robotic leg can lift
up 65 kg weight and jump about 300 mm.
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Fig.1: Developed robotic leg
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Dry weight 3.6 kg
Height 732 mm
Length 131 mm
(L?;:r:;fn\ts isotglse) Width 98 mm  (Without pressure sensor)
Thigh 350 mm
Lower leg 350 mm
DoF 1 (Knee)
Actuator Lightweight, Lo(vcv:r:g:inzrt\i,o:ligzci?rzetry ;ie);draulic cylinder
Power 21 Mpa Hydraulic (External)
Sensors Encoder(Knee), Presure sensors
Maximum torque 320 Nm (-23°)

Table.1: Specifications of the robotic leg
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Fig.2: Link design of robotic leg
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Fig.3: Calculation of torque and rotational speed values with
designed parameter
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Fig.5: Experimental system of squatting and jumping

Fig.6: Photos of squatting with 55 kg weight
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Fig.8: Photos of jumping
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