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The purpose of this thesis is to develop a miniature and low cost hydraulic control valve
that can be attached to a small hydraulic actuator such as a hydraulic artificial muscle

Hydraulic robots which are capable of high force and durability can work in disaster site
Although miniature servo valves are required to control them, conventional ones are bulky or
expensive.

In order to mitigate these disadvantage, author applied a small pneumatic valve using PZT
vibrator to hydraulic systems. The valve, called a particle—excitation valve, is driven at resonant
frequency. It is a simple structure and essentially miniature.

There are two tasks to apply the valve to the hydraulic systems. The first is to increase
power. The other is to restrict vibrations not only at the inlet port but also at the outlet port.
In order to solve the tasks, the prototype valve, which used laminated piezoelectric elements and
optimized the vibrational mode, was fabricated. The valve installed in the hydraulic systems
succeeded in controlling the flow.

The prototype valve, which is similar to a vibrational mode of the original valve, was only
operated when the low viscosity fluid was used as the working fluid. Therefore, a new vibrational
mode was proposed to control high viscosity fluid. The new vibrational mode reduces the drag effect
of the viscosity fluid owing to reduce the vibrational velocity required to open the valve. The
prototype valve demonstrated to control the working fluid with a kinematic viscosity of 30 mm’/s
which was approximately equal to the kinematic viscosity of the common working oil.

Furthermore, as improving a function, a multi-port independent control valve was proposed
The valve succeeded in independently controlling the multi-port owing to change the resonant
frequency of each port

Finally, feasibility of the valve was indicated owing to attach to a hydraulic artificial
muscle as an actuator.
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