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Abstract - Painting or thermally sprayed metal coating is often used in corrosion protection of steel structures. In recently, duplex
coating system which combines thermally sprayed metals with paint is selected as a new generic type of coatings on steel
structures under the highly corrosive environments. In this study, the structural steel specimens were surface treated, thermally
sprayed with zinc, zinc-15%aluminum alloy, aluminum and aluminum-5%magnesium alloy, and finally sealing or painted with
acrylic urethane. And as a reference specimens, steel specimens were painted with acrylic urethane after surface treatment.
Circular defects with 1.0, 3.0 and 5.0 mm in diameters and line defect with 2.0 mm width, which reach the steel substrate were
created on all specimens. The specimens were exposed into an environmental testing chamber controlled by the ISO 20340,
which is a laboratory cyclic accelerated exposure test condition of spraying/UV/low temperature, for up to 175 days. Based on
the corrosion tests, corrosion deterioration from the initial defects were evaluated and weathering performance of the specimens
are compared.
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Fig. 2. Process of surface treatment and coating

Table 1. Blast surface preparation condition

Parameter Grit size(mm) Pressure(MPa) Roughness (.)f surface after
blasting(um)
Grit blast o 0.7 0.7 60
Table 2. Surface treatment and coating of test specimens
Surface treatment and coating
Painting
Type of coating Grit Blasting Sealing (Epoxymastic 50um
Arc th 1 i ) ’
(ISO Sa2'/s) fo thetmal spraying (Epoxy primer 50um)| Polyurethane topcoat
50um)
TSS
. . O (¢} (0] -
(Thermally Spraying and Sealing)
TSP
(Thermally Spraying and Painting) © © ) ©
P
(Painting) © ) ) ©
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Table 3. Detail of used specimens

I;zgtein(:gf Symbol Type of Metalized Coating Metallic ?ilrl;)thwkness Sealing or Painting systems
TSS Zn-S Zinc (99.7%) 100
(Thermally ZnAl-S 85% Zinc and 15% Aluminum 100 Sealing by
Spraying and Al-S Aluminum (99.8%) 150 Epoxy primer 50um
Sealing) AIMg-S  |95% Aluminum and 5% Magnesium 150
TSP Zn-P Zinc (99.7%) 100
(Thermally ZnAl-P 85% Zinc and 15% Aluminum 100 Painting by
Spraying and Al-P Aluminum (99.8%) 150 Epoxymastic 50pum
Painting) AlMg-P  [95% Aluminum and 5% Magnesium 150 Polyurethane topcoat 50um
P(Painting) P Painting -
Dayl | Day2 | Day3 | Day4 | Day5 | Day6 | Day7
ondensation-I¢ alt spre ay- | ow temp
uc tion-ISO 11507 \ Salt spray-ISO 9227 ., :;-ygg;@,i
" '- 1] xS ol
‘.1* 2 kj \Zﬁ xf xf & Ak

Fig. 3. Environmental condition of ISO 20340 test
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Table 4. Rust grade according to ASTM D610
) Testing time (cycle)
Specimens
0 5 10 15 20 25
Zn-P 6 6 6 6 6 6
AlMg-P 6 6 6 5 5 4
Al-P 6 6 6 5 4 4
ZnAl-P 6 6 5 4 4 3
P 6 5 5 4 4 3
ASTM D610 Rust grade(6 : 0.3~1%, 5 : 1.0~3.0%, 4 : 3.0~10.0%, 3 : 10.0~16.0%)
AR 208 AA WANGSS & 5 gk ol UF 2 AOR FHEATY R BHS BRE AY 9
o RRE | loPiAY WA AR 2AYE & ek Shofof itk
wHbA TSPA|HOYA wj2he] U452 oFd(Zn—-P)AlH
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o) BB SOl Aol A1 molel, w3 7ol el ok, ele-2olisHzA),
AP A HT} A o] GARRS o 42 9l9iT), Thof7) A by AFRUE(AD, SRrlE-rYleds(AlMe) 9] 45T =

= o
WAe 4 gAtEo] 2mslo] ZAjo] WAT HHAS o
H 3t O
u

ulahz o] o2, Fig, 67} 7o ekl Eufol

10.0
2.0
8.0
U
°
g
o & = = =
-
é 4} & X
o 4] &
B
10 15 20 25
Number of cycle of NORSOK Test (Cycle)
Fig. 10. Rust grade of ASTM D610
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