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Development of Multilayer Piezoelectric Actuator Valve for JT-60

Yasuhiko MIYO, Hajime HIRATSUKA, Hiroshi MASUI, Nobuyuki HOSOGANE
and Naoyuki MIYA

Department of Fusion Facility
Naka Fusion Research Establishment
Japan Atomic Energy Research Institute
Naka-machi, Naka-gun, Ibaraki-ken

(Received October 1, 2001)

In order to improve the gas injection valve used for the operation of JT-60, a new type of valve
(multilayer piezoelectric actuator valve) was developed . The conventional valve (bimorph piezoelectric
valve) has been used for 15 years since the beginning of experimental operation in April, 1985. However, it
came to be hard to keep the performance of the valve because of the deterioration of the driving source, i.e.
piezoelectric element.

Developments of the new valve were carried out based on experiences through experimental operations
in JT-60. Requirements for the design are:

(1) to be hard structure for making a sheet leak,

(2) to allow a repair work at atmosphere side without an air vent of the vacuum vessel,

(3) to be more smaller and lighter compaired with the conventional one, and

(4) to have a high maintenance efficiency by utilizing of the commercial piezoelectric elements and

power supplies.
The newly developed valve was examined with various tests such as gas flow characteristic test, high
magnetic field proof test, high temperature proof test and gas flow rate test for aged deterioration. Results,
confirm that the performance of the valve is applicable for JT-60 operations.

Keywords : Gas Injection Valve, Piezoelectric Element, Multilayer Piezoelectric Actuator, Diaphragm Valve
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