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Electrostatic Suspension and Transportation Device of Glass Panels

Jong Up Jeon”

ABSTRACT

In the manufacture of liquid crystal display devices, there is a strong demand for contactless glass panel handling
devices that can manipulate a glass panel without contaminating or damaging it. To fulfill this requirement, an
electrostatic transportation device for glass panels is proposed. This device can directly drive a glass panel and
simultaneously provide contactless suspension by electrostatic forces. To accomplish these two functions, a feedback
contro] strategy and the operational principle of an electrostatic induction motor are utilized. The stator possesses
electrodes which exert electrostatic forces on the glass panel and are divided into a part responsible for suspension and
one for transportation. To accomplish dynamic stability and a relatively fast suspension initiation time, the structure of
the electrode for suspension possesses many boundaries over which potential differences are formed. In this paper, an
electrode pattern suitable for the suspension of glass panels is described, followed by the structure of the transportation
device and its operational principle. Experimental results show that the glass panel has been transported with a speed of
approximately 25.6 mm/s while being suspended stably at a gap length of 0.3 mm.
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Fig. 1 Distribution of electric charge, electric field lines
and electrostatic forces. (a) for conductors and (b)
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Fig. 2 Electric field line in dielectrics
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Table 1 Experimental conditions: vertical motion,
" pitching and rolling motion

Parameters Value
Proportional gains [kV/m”, kV/rad™] | 1.5E5", 40"
Derivative gains [kVs/m®, kVs/rad” ] | 1257, 0.025™
Integral gains [kV/m/s’, kV/rad/s™] | 5E5°, 500"
Desired gap length [mm] 0.3
Bias voltages [kV] 1.61
Limit voltages [kV] 24
Voltages for transportation [kV] 0.9/-0.9/0
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Fig. 8 Gap and voltages during suspension process. At

time 0, the PID compensator was switched on
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