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Electrohydrodynamic (EHD) pumping force on liquid can be controlled by a non-uniform traveling
electric field. In this paper, an acrylic U type pipe electrode is used to produce three phase traveling electric
field with three group spiral winding wires. The acrylic U type electrode is placed inside a vinyl chloride
U type circular tube, which is filled with dielectric liquid such as kerosene or transformer oil. A three
phase AC power is applied to the wire electrodes with peak voltage of 1-10kV and frequency of 5-100
Hz respectively. Thus, the non-uniform traveling electric field can be produced inside the tube. Liquid
displacement caused by the electric field is defined as its difference from the steady state liquid level. Test
results indicate that the displacement is significantly dependent on the amplitude and the frequency of
applied voltage. A simplified model for the displacement or the pressure difference has been proposed
based on three basic hypothesizes. The Navier-Stokes equation can be easily solved with the model. In
relation with the dependence of the displacement on the exciting frequency, amplitude of voltage and
liquid conductivity, the theoretical results are in good agreement with the experimental tests. EHD
pumping effect in three phase traveling electric field can be demonstrated by using experiments and
theoretics.
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Electrostatic Destruction of Liquid Crystal Display

Yasuo HOSAKA* and Nozomu HARADA**
(Received July 7, 1997)

Electronic parts are charged by tribo-electricity on manufacturing lines, and various modes of electro-
static destruction occur. Especially, during the manufacturing process of a liquid crystal display (LCD),
LCD glass substrate with a large area is charged with a large tribo-electric charge; consequently, electro-
static destruction or deterioration (ESD) occurs on LCD glass substrates. For an array process, thin film
transistors (TFT) and wiring lines on the glass substrates are destroyed by a spark discharge of this charge.
This destruction occurs often at the pattern edge of the glass substrate due to the edge effect of the electric
field. Different forms of ESD occur in a cell process whereby an LCD is assembled by pouring a liquid
crystal into the gap between an array glass and a color filter glass. This paper demonstrates that
tribo-electricity charge is generated by the air evacuation of an evacuation stage, and that the various forms
of ESD occur at different values of charge density. These forms of ESD include spark discharge
destruction, S-line or G-line deterioration and wrong signal phenomena.
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