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Experiment of an Electrostatic Positioning System under Microgravity Environment
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ABSTRACT

An electrostatic positioning system for material processing has been developed and tested
under the rhicrogravity environment in the MU300 aircraft. Total of 36 parabolic flights
have been performed to obtain the positioning charactaristics of the system depending on
samples, feed back gains, and control rules. The control system is equipped with a fuzzy
reasoning processor and three types of the membership functions and the control rules are
tested in the experiment. '

The experimental results show the position error of the sample is about 2mm and is
restricted by the feedback gain in the vertical direction. However, in the horizontal direc-
tion, the position error becomes as large as 10mm depending on the g-levels of the aircraft.
The accerelation levels of the sample strongly depend on the fuzzy reasoning parameters
and they are less than the g-levels of the aircraft when the adequate control reasoning was
selected for the feed back control.

A tracking simulation is performed using measured g-levels of the aircraft. The results
of the positioning give good agreement with the experimental results.
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Fig.2 Block diagram of the electrostatic positioning system
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Fig.3 Side views of the experimental configuration for the MU300 aircraft

Left;rack #1(front view), Center;rack#2(front view), Right;rack#2
(side view)
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Table 1 Parameters of the electrostatic positioning system

for the aircraft experiment

T\ Fey 78 20mm
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AMEEAN 0~ 10V
Ak ¢ 4ch
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Table 2 Parabolic Flights table of the experimental parameters.
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Sample 0.04gr5mmg, Coating glass | 17 Flights
1.3gr10mmg¢, Aluminium 12 Flights-

3.0gr8mmde, Lead 2 Flights

4.2gr10mm¢, Cupper 4 Flights

Rule Base No.1 19 Flights
No.2 | 12 Flights

Membership Functions || No.1 32 flights

No.2 ‘ 4 flights

Gain Z direction 36 flights

R direction 36 flights

Other Cntl Method || Quad 4 flights

differential 3 flights

Trouble H.V.P/S 18 Flights
other 0 Flights
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Fig.4 Experimental results of the feed back gain vs. position error
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used in the experiment.
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