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ABSTRACT
172238

Powder characteristics of fresh and reused polyester resins, coating conditions as well as
the simulation of the displacements of spray guns and conveyor distance were studied to reduce
loss of polyester resin and reuse the resin in a metal-lantern electrostatic coating process. Powder
characteristics and coating conditions play significant role on powder transfer efficiency, film
thickness, adhesion and product appearance. Powder characteristics of fresh and reused polyester
resins in terms of shape, size, particle size distribution, moisture content, density, flowability,
fluidity and chargeability were investigated. The reused polyester resin had smaller mean particle
diameter; larger particle size distribution; higher moisture content and chargeability leading to
agglomeration; and lower flowability and fluidity than fresh resin, but no change in density. The
coating conditions were investigated by coating fresh polyester resin on a work piece of
70 x 150 mm by a manual spray gun. It was found that the spray gun voltages of 30-80 kV had
almost no effect on film thickness and powder transfer efficiency, however, the thickness was
within specification. An increase in the distance between the spray gun and work-piece from
100 to 300 mm, film thickness and powder transfer efficiency d@creased. In addition, by
increasing the gun output from 0.3 to 1.0 g/s, film thickness incrcased but powder transfer
efficiency decreased. By changing coating time from O to 25 seconds, film thickness increased,
and the maximum powder transfer efficiency was obtained at about 3 seconds and decreased
afterwards. Thereafter, fresh and reused polyester resins were mixed and coated on the work piece
with the same size. As a result, the powder transfer efficiency of 53 % was obtained at the weight

ratio of fresh and reused polyester resin of 3:1.
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172238
To reduce the loss of polyester resin in the automatic electrostatic powder coating using
4 spray guns with no effect on product quality, the Microsoft Excel Program was applied to
simulate the displacements of the spray guns and conveyor distance by setting the speed of the
spray gun and conveyor speed at the ranges of 0.40-0.55 m/s and 0.030-0.035 m/s, respectively.
No overlappings of the displacement of the spray gun must be considered. The metal lantern of
600 x 1,216 x 120 mm was used. The results were stated herein and will be used as a guideline

for the automatic electrostatic powder coating.
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