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Six Degrees of Freedom Drive with Multi-channel EHA
and Application to Hydraulic Quadrupedal Walking Robot
O Toshiki KIMURA (Tokyo Tech), Chia-Yu TSAI (National Taiwan University)

Kiyoshi INOUE (Tokyo Tech), Hiroyuki NABAE (Tokyo Tech)

Gen ENDO (Tokyo Tech), and Koichi SUZUMORI (Tokyo Tech)

Abstract : In this research, we propose ”Multi-channel EHA” which is an extension of conventional EHA (Electro-Hydraulic
Actuator) system and apply it to hydraulic robot. Unlike the conventional EHA system, this proposed system is capable of
driving multiple actuators with one pump motor, and we consider that not only the energy loss is small but also the weight of

the robot can be reduced.
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Fig. 1: Constitution and operation example of Multi-
channel EHA
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Fig. 2: Overview of HAM

Table. 1: Design parameters of HAM

HAM outer diameter
HAM’s rubber tube inner diameter
HAM’s rubber tube outer diameter | 13.1 mm

Fiber material of sleeve Aramid

Fiber braided angle 25°

15 mm

9.5 mm
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Fig. 3: Overview of the hydraulic system
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Fig. 4: Schematic diagram of the hydraulic system
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Fig. 5: Experiment result of Multi-channel EHA system
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Fig. 6: Walking algorithm
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Fig. 7: Overview of the robot
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Fig. 9: Overview of walking experiment system
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Fig. 10: Condition of the walking Experiment
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