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Study on a Highly Sensitive Electro-static

Suspended Accelerometer (I)

Abstract

An artificial satellite in orbit is not free from accelerations due to external forces
such as:

(1) gravitational anomalies of the earth’s oblateness,

(2) gravitational attractions of the sun and the moon,

(3) pressure of solar wind,

(4) aerodynamic drags.

The accelerations are very small; however, they disturb precise position keeping of
a satellite, attitude control of a large space system and also micro-gravity experiments
such as IML* in the Space lab.

A highly sensitive electro-static suspended accelerometer was studied to measure
such disturbances. The device has a hollow vacuum vessel. A non-magnetic metal sphere
is suspended at the center of the vessel by means of three-dimensional electro-static
fields. A small displacement of the position of the sphere due to external forces induces
un-balanced electro-static forces in the fields. The force difference is measured as an
electrical output.

This paper presents an analysis of the design of the accelerometer. A series of pre-
liminary experiments has been carried out to confirm the analysis by developing a two-
axis accelerometer. The experimental result shows good stability for 1077¢ with a
threshold at the 1078 ¢ level.

*International Micro-gravity Laboratory
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