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Abstract - Thermally sprayed metals or organic coatings is often used in corrosion protection of steel structures. Duplex coating
systems of thermally sprayed metal in combination with organic coating are selected as a new generic type of coatings on steel
structures under the highly corrosive environments. In this study, three types of corrosion tests were carried out on four types of
thermal sprayed specimens with sealing: zinc, zinc-15%aluminum alloy, aluminum and aluminum-5%magnesium alloy, four
types of duplex coated specimens; thermally sprayed metals in combination with paint of acrylic urethane, and painted
specimens. NORSOK M-501, Wet/dry cyclic seawater tests and outdoor exposure tests of nine types of specimens were
conducted. From the corrosion test results, weathering performance of them were presented.
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Fig. 1. Test specimen(mm)
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Spraying X-Cut
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Fig. 2. Process of surface treatment and coating

Table 1. Blasting condition

Roughness of
Parameter Grit size Pressure surface after
(mm) (MPa) blasting
(um)
Grit blast o 0.7 0.7 60

Table 2 Surface treatment and coating of test specimens

Surface treatment and coating
Coatin,
£ Blasting Therr?al Sealing | Painting
spraying
TSS
(Thermal Spraying| O O O -
and Sealing)
TSP
(Thermal Spraying| O O - @)
and Painting)
P
(Painting) O i ) ©
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Table 3. Detail of test specimens

A - AT - e Fo] - AHAY - R3]
L /\]/\E]]OE Eio}oﬂﬁ}

&G A= ol 3 248 AP (Are thermal spraying)<
ARE SR, ohl(Zn) St 2 99 7952] ofl T4
olojE, dFulE(Al Sl =k 99.8%9] dFulE &
o5 Sl Agopieh. 2512 o)
b BAbllE = 99.7% o]/4e] ofdl tf UFnlEo T

H]-&-0] 85:152] THH(ZnAll5%) 2olol S ARt o, o
Sl 1y H(Al-Mg) o SAME % 99.7% ©]439]

FojE o UDLﬂv«l Z2Fd]80] 95:52] T (AIMg5%)

11°|'

Type of Metalized Coating Symbol Comments
Zinc thermal spraying Zn-S
Zinc-15% Aluminum alloy thermal spraying ZnAll5-S TSS (Sealing with epoxy resin after thermal
Aluminum thermal spraying Al-S spraying)
Aluminum-5% Magnesium alloy thermal spraying AlMg5-S
Zinc thermal spraying Zn-P
Zinc-15% Aluminum alloy thermal spraying ZnAl15-P o )
- - TSP (Painting after thermal spraying)
Aluminum thermal spraying Al-P
Aluminum-5% Magnesium alloy thermal spraying AlMg5-P
Painting P
Table 4. Number of specimens used in corrosion test
) ) Corrosion tests
Coating Symbol of specimens
NORSOK Wet/Dry Outdoor
Zn-S 3 4 3
- 1TSSS _— ZnAl15-S 3 4 3
ermal Spraying an
P ving Al-S 3 4 3
Sealing)
AlMg5-S 3 4 3
Zn-P 3 4 3
- 1TSSP _ ZnAll5-P 3 4 3
ermal Spraying an
Painting) Al-P 3 4 3
AlMg5-P 3 4 3
P (Painting) P 3 4 3
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Fig. 3. Marine environment
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Fig. 6. Environmental condition of outdoor exposure test
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Fig. 7. Surface state of TSS specimens during NORSOK test
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Fig. 8. Surface state of TSP and P specimens during NORSOK test
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Fig. 11. Surface state of TSS specimens during Wet/dry test
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Fig. 12. Surface state of TSP specimens during Wet/dry test
Testing Period of Wet/Dry test (Cycle)
Symbol 100 300 500
Tidal zone Under sea Tidal zone Under sea Tidal zone Under sea
P

Fig. 13. Surface state of P specimens during Wet/dry test
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