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Abstract

This paper deals with various type thrust stand, a thrust evaluation device for space propulsion device.
Pendulum-type thrust stands have been utilized because of simplicity and accuracy. On the other hand,
if thrusters tested in the thrust stand yields diverse thrust levels, mechanical parts such as springs and
dampers should be exchanged in order to suppress oscillation and overshoot, which are induced by rapid
change in thrust and result in accuracy deterioration. Some research groups prototyped the other type
thrust stand: null balance type. A controller adjusts an actuator in accordance with pendulum
displacement to settle the pendulum at a target point. The method requires no mechanical damper
because the actuator with controller suppresses the unnecessary oscillation induced by rapid variation in
thrust. Parameters corresponding to spring and damper constants are flexibly adjustable, and resultantly
the null-balance thrust stand can measure wide range thrust only by adjusting controller settings. The
paper describes the properties of three types of thrust stand: pendulum-type, and null-balance type, and
null-balance thrust stand with disturbance observer for evaluating higher-frequency time variation in

thrust.
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