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A Safety Assessment of Electrostatic Discharge
from the Hetero Multi-Layer Film

—Contamination Reducing System for Electrostatic Rotary Atomizer—

Yukio YAMADA,*' Tatsunori IMANISHL* Osamu YOSHIDA* and Akira MIZUNO**
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The use of an electrostatic rotary atomizer reduces the effect on the environment. Recently, Water-borne painting
processes have been developed and applied to reduce the amount of volatile organic compound (VOC) emissions.
During the Water-bore painting process, the atomizer body is easily contaminated by paint overspray. The
contamination has been a serious problem to be solved in factories. A contamination proof system has been developed
using a hetero multi-later film that is attached to the atomizers. The function is based on Coulomb repulsive force
between the charged film and suspended charged paint particles with the same polarity as the film. The system works
properly; however, there is a safety concern with electrostatic discharge from the film. An experimental
measurement of current pulses was made to assess the discharge energy when a ground electrode approached the
charged film. The discharge is repetitive. Magnitude and frequency of the discharge current pulse is affected by the
shape of the ground electrode. The discharge energy of the repetitive pulse has been estimated to be smaller than the
minimum ignition energy of normal hexane or acetic ether having the lowest values among the thinners used in
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painting.
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Fig.1 Contamination reducing system on the electrostatic bell

rotary atomizer called “Cartridge-bell”.
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Fig. 2 Calibration of the electrostatic voltmeter.
Input voltage for the calibration (applied voltage to an
aluminum foil) vs. readings of the electrostatic
voltmeter with reference to distance between the sensor
of electrostatic voltmeter and the hetero-multilayer
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Fig. 3 Surface charge potential and decay characteristics
with the time difference of applied voltage.
Decay characteristics of charge of hetero-multilayer
film with the time difference of applied voltage to
the atomizer.
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Fig. 4 Decay characteristics of the surface potential between
each film.
Measured points denote the decay characteristics of
potential of each film. Each film was attached to the
atomizer as the repelling film and voltage was applied
for 3 min.
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Fig. 6 Example of the discharge current from the hetero-multilayer: 1
film to the needle electrode.

6a: Example of long-term measurement
6b: Example of medium-term measurement
6¢: Example of short-term measurement
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Fig. 7 Example of the discharge current from the hetero-
multilayer film to the blush electrode.
7a: Example of long-term measurement
7b, 7c: Example of medium-term measurement
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8a: Example of long-term measurement
8b: Example of medium-term measurement
8c: Magnified waveform of Pulse-A in 8b
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rates which was calculated from interval time
between each discharge pulse 7 and relaxation time
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in Fig. 8b.
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