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Development of Sandblast Machine in Painting of Steel
Structures for Environmental Pollution Prevention

Uh-Joh Lim and Tae-Ho Hwang

Department of Mechanical Engineering, Pukyong National University

The sandblasting work has been performed in every kind of steel structures be-
fore the painting to prevent corrosion and improve adhesive effect of painting
flim. However, being jetted by a high-pressure air compressor, such sand powder
causes the environmental pollution. In this study, the anchor pattern behavior by
sand-water 2 phases jet, the characteristics of corrosion protection and the
adhesive effect of painting film by the corrosion inhibitor were investigated so as
to prevent the environmental pollution caused by the sandblasting work before the
painting. The result can be summarized as follows;In the case that the ratio of
sand to water was above 0.2, average depth of the anchor pattern by the slurry
erosion shows that its range was from 56 to 64um. In slurry erosion, the occur-
rence of disbonding and blistering of epoxy film applied by 1.0% potassium chro-
mate(K,CrO,) was more delayed than that of dry sandblasting. After injection of
sand-water 2 phases, as the concentration of potassium chromate chloride was in-
creased, electrode potential of epoxy coated steel was higher.
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Table 1. Chemical compositions and mechanical
properties of used epoxy coated steel

Chemical | ¢\ g | Mp | P S
composition
(wt%) 0.11 0.29 | 059 0.0 0.01

Tensile strength [Yield strenght|Elongation

Mechanical

A (kgf/mm?) (kgf/mm?) (%)
properties 42.4 258 32
Lead _i_z ;f);)
line f 1
2 T

. 200 [y

Fig. 1. Dimension of test specimen(unit : mm).
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Fig. 2. Schematic diagram of sandblasting test ap-

paratus.
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Fig. 3. Schematic diagram of immersion test appa-
ratus.
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Fig. 4. Effects of and/water ratio on weight loss

rate under sand-water 2 phase flow.
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Fig. 5. Effects of sand/water ratio on the depth
of anchor pattern under sand-water 2 phase flow.
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Fig. 6. Relation of rusting area vs. K,CrO, concen-
tration of corrosion inhibitors.
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Fig. 7. Effects of K,CrO, concentration on blister-
ing of epoxy coatings(S/W=0.3, h=2,000 hours,
Ev=15V).
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Fig. 8. Effects of dry sandblasting and wet sand-
blasting(K,CrO,=1.0%) on blistering of epoxy
coatings under Ev=1.5V.

Mean electrode potential (mV/sec)
&
a
<o

-600}- .
-700}
73
-800|- /
°
-900 \ ,

H 1 1. i 1 1 L
-0.2 00 02 04 06 08 10 1.2 14 16
K2CrO, concentration (wt.%)

Fig. 9. Effects of K,CrO, concentration on mean
electrode potential of epoxy coatings.
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Fig. 10. Effects of K,CrO, concentration on mean
current density of epoxy coatings.
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Fig. 11. Effects of K,CrO, concentration on mean
current density of epoxy coatings.
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Fig. 12. Effects of dry sandblasting and wet sand-
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