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A Development of Atomized Powder Coating System and its

Charging Characteristics of Powder Particles
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This paper describes a novel system of powder coating, named as atomized powder coating system, in which a newly
designed powder atomizing unit, a powder mass flow rate controller and a powder conveying air flow rate controller
have been installed. Generally, paint powder forms rough and large particles of agglomerate powder in the process
of handling and storage, and such coarse particles cause to degrade the quality of coating film. The atomizing unit
can break the agglomerate powder particles into fine pieces by a high speed sharing air flow spouted from a thin
nozzle, that brings particle size distribution of the powder back to the original one given at the point of production.
Atomizing the powder into discrete particles has allowed taking an accurate measurement of mass flow rate of powder,
so that full automatic control of the system has been realized. Electric charging of the atomized powder particle has
been extremely improved, and charge to mass ratio (/M) of a sample powder of an epoxy resin sprayed through a
typical corona gun has been obtained as 0.35-0.15 uC/g under spraying 50-200 grams of powder per minute.
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Fig. 1 Experimental setup for particle size distribution
measurement of powder cloud.
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Fig.2 Particle size distribution in the powder cloud sprayed from a gun, (a) sprayed with a conventional coating system, mean
diameter of dsg=39 um, (b) sprayed with the present system (dsp=32 pum).
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Fig.3 Schematic diagram of atomized powder coating system. (D atomizing air with constant flow rate,
@ primary air flow, @ secondary air flow, @ conveying air flow, & mass flow rate signal.
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Fig. 4 Injector with atomizing sensor and
configuration of powder accelerating tube.
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Fig. 5 Calibration of powder mass flow rate sensor and
controller.
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Table 1 Properties of sample powders.

Sample  Base resin Bulk density ~ Diameter ~ Coefficient
[g/em’] [um] a
1 Epoxy 0.60* 31 0.9753
2 Polyester 0.59 15 1.0007
3 Acrylic 0.42%* 27 0.9960
4 Polyester 0.70 35 0.9913
5 Polyester 0.59 25 1.0087

True density: *1.65, ¥*1.16 Mean value = 0.9944
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Fig. 6 Measurement of charge to mass ratio, O/M, of powder particles sprayed from a gun. H.V.PS.: High voltage
power supply, A: Ammeter, V: Voltmeter, V,: Electrometer, C: Capacitor for accumnulating the charge of powder

particles, C=1.90 or 3.81 yF.
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Particle size of powder : D1o=11.2um
Ds0=34.3
D=59.7
Conveying air : 80 //min
Gun distance : 150 mm
Gun voltage : 80 kV
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Fig. 7 Relationship between charge to mass ratio

of powder particles sprayed from a corona gun and

mass flow rate of powder.
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