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Relation between Gap of Electrode and Performance of Mesh Type ECF-pump

Yasuo SAKURALI’, Takeshi NAKADA™, Kazuya EDAMURA™

An Electro-conjugate Fluid (ECF) is one of functional fluids. A strong jet flow is generated between a pair of
electrodes when a high voltage is applied to ECF through the electrodes. By the use of this strong jet flow, a
pump with simple structure, no noise, no vibration and no sliding part can be developed. From this view point,
the authors had developed the printed circuit board multi-layered type ECF-pump and the tube type ECF-pump
in order to realize a new liquid cooling system for CPU by ECF. And the performance of the liquid cooling
system composed of the printed circuit board multi-layered or the tube type ECF-pump had been investigated.
To realize the new liquid cooling system by ECF, it is necessary to make the size of the ECF-pump more
compact. Accordingly, the authors has been proposed a compact ECF-pump. This pump is composed of
nickel-plating metallic meshes as electrode, an acrylic spacer to decide the gap of the electrodes, acrylic
flanges to connect pipes. This pump is manufactured by pasting these components with an epoxy bonding
agent. The merit of this ECF-pump is that the structure is simple, how to manufacture is easy, and the gap of
the metallic meshes as electrode can be determined by only the thickness of the acrylic spacer easily. To
investigate the basic characteristics of the proposed ECF-pump, various experiments have been carried out. In
this article, the performance of the ECF-pump is shown. Namely, the experimental results on the relation
between the gap of the metallic mesh electrodes and the performance of the ECF-pump is described. These
experimental results show that the ECF-pump has remarkable properties when the gap between two metric
meshes as electrode is set at 0.1mm.
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Dynamic Characteristics of Force Sensor for Skull Care
Takahiro NAGAYA¥*, Yasuo SAKURAI**, Toshitomo HONDO***

Recently, the number of the patients with temporomandibular joint disorder is increasing. Their chief
complaint is disturbance of mouth opening, abnormalities in temporomandibular joint, or a pain of temporal
region. Furthermore, the number of the patients with temporomandibular joint disorder is projected to increase
because of a change of Japanese diet, that is many Japanese preferably eat soft foods. Main treatment for
temporomandibular joint disorder is to adjust teeth alignment by using a bite plate. However, this
treatment is symptomatic therapy and it is difficult to cure temporomandibular joint disorder by using this
treatment. Then, skull care has been proposed, which is a new method of treatment for temporomandibular
joint disorder. And, a number of good treatment results by skull care have been reported. However, skull care
depends on the maneuver of the dentist who has developed the method. In order to make a number of dentist
use skull care, it is required to develop a system to check and instruct the magnitude of force applied to a
patient by a dentist at least. As the first step to realize this system, it is necessary to develop a sensor to
measure the magnitude of force without giving a pain to a patient. In this article, two kinds of sensors are
shown, one is for measuring the magnitude of force applied to cranial part through the palm of the dentist and
another one is for measuring that applied to the gums through the finger of the dentist. The experimental
results for static and dynamic characteristics of these sensors are described. And it is shown that these sensors
have the satisfactory characteristics.

Key Words : Pneumatics, Force sensor, Dentistry, Temporomandibular joint disorder, Skull care
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Proposal of a Component Restricting Pressure Drop Based on Leakage
Yu ISHIKAWA*, Yasuo SAKURAI**, Norikazu HYODO***, Kenichi AIBA***

This article deals with a component to restrict pressure drop based on a leakage. One of the advantages of an
oil-hydraulic system is to keep the value of oil pressure when pressurized oil is enclosed in a container.
However, when the pressurized oil is enclosed in a head end or a rod end chamber of an actuator by a check
valve or shut-off valve, the value of the oil pressure is deceased by the leakage from the check valve or the
shut-off one. In order to prevent this, it is required to employ a non-leakage valve which is expensive, to use an
accumulator or to control the pressure by using a valve or a pump control. From the view point of cost
reducing or energy saving, it is necessary to prevent this pressure drop by using a simple mechanism. In this
article, a component to prevent the pressure drop is proposed to realize this. The proposed component is
composed of a metal container within an elastic element. The energy of oil is stored in the elastic element.
When the pressure is decreased by the leakage from a valve, the energy in the elastic element is supplied to oil
and the pressure drop is prevented. Thus, the structure of the proposed component and the mechanism to
prevent the pressure drop are simple. The proposed component is fabricated and some experiments are carried
out in order to confirm the validity of the mechanism to prevent the pressure drop and to make clear its basic
characteristics. Consequently, it is shown that the mechanism of the proposed component is valid and the value
of the enclosed pressure is kept at 86-93% of that of the enclosed initial pressure after one hour by using it.

Key Words : Oil-hydraulic component, Leakage, Pressure Drop, Energy-saving
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