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Extensible Thruster Stand to Improve Vacuum
Environment for Ion Thruster Operation*

Katsuhiro M1vazaki , Yukio HAYAKAWA
Shoji KITAMURA™

ABSTRACT

This paper describes the design and fabrication of an extensible ion thruster stand, the tests
to demonstrate its functions, and the test results. The purpose of this thruster stand is to
improve the vacuum environment for xenon ion thruster operation while allowihg easy access for
replacing the thruster in a vacuum. To achieve this, the vacuum facility was furnished with a
thruster lock chamber, and a gate valve between the vacuum chamber and the lock chamber.
After opening the gate valve, the thruster stand moves the thruster from the lock chamber into
the vacuum chamber, where the vacuum is higher than in the lock chamber, and tests can then
be conducted on the thruster.

Using conventional methods, if the thruster is placed directly in a wvacuum chamber, the
chamber must be opened to the air and then evacuated again each time it is opened for the
thruster access. This can be very time-consuming, particularly in a large vacuum chamber.
Although installing the thruster lock chamber and the gate valve can provide easy thruster
access, the problem of small gas flow conductance due to their small inner diameters makes it
difficult to attain a high vacuum around the thruster. The extensible thruster stand, together
with the lock chamber and the gate valve, can provide both easy thruster access and a high
vacuum around the thruster.

To demonstrate the advantages of this improved method, we measured the pressures in the
main chamber and in the thruster lock chamber as the thruster position was changed. Also, we
measured the thruster performance as the chamber pressure was changed by feeding extra xenon.
Results of these tests revealed that the pressure around the thruster was lowered to 1/2 ~ 1/3 by
using this thruster stand and that evaluation accuracy was improved during thruster endurance
tests, We further found that this vacuum facility is capable of operating two 25 mN thrusters
simultaneously or of operating a larger thruster of 150 mN class.

Keywords : Electric Propulsion, Xenon Ion Thruster, Vacuum Facility, Thruster Stand
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