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Development of High Power Hydraulic Legged Mechanism with Bi-Articular Actuator and
Parallel Elastic Component

Kaminaga, Hiroshi
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The objective of the research is to solve issues of actuators that are the burdens
of biped robots to become practical. The main issues are durability, power density, backdrivability, ener
gy storage, and controllability. We proposed the use of redundant Electro-Hydrostatic Actuator (EHA) with
elastic components, which we named EHA-PE, based on the fact that the EHA has high backdrivability and imp
act resistance. We designed high power EHA, elastic differential accumulator for energy storage, and link
mechanism. We then studied the optimal design method for legged mechanism with EHA-PE. We developed force
controller utilizing properties of EHA. We developed evaluation equipment to measure dynamic property of a
ctuator output. We confirmed the maximum force of the developed EHA to be 1.5kN and control bandwidth to b
e 2.5Hz with actuator weight of 1.1kg. From the results above, we developed key technology to construct hi
gh power force sensitive biped robots for practical use.
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