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A Study on Corrosion Behavior of Coated Steel Pipes for Seawater Service

Jong-Man Han, Taek-Kyu Kwon and Sang-Heog Lee

Daewoo Heavy Industries, Ltd. Ship & Marine R& D Institute

1, Ajoo-dong, Kojesi, Kyoungnam, Korea, 656-714

The aim of this research is to study the characteristics of corrosion behavior on
coated steel pipes for seawater service. Several kinds of corrosion experiments was
carried out to evaluate the corrosion behavior of the galvanized and aluminized
steel pipes in seawater service. Corrosion resistance of the galvanized and
aluminized steels were decreased with increasing temperature and flow rate. The
galvanized steel showed the excellent cathodic protection in initial time of corro-
sion, but that was rapidly reduced due to rapid corrosion rate of galvanizing layer.
However, the aluminized steel showed the increased corrosion resistance due to
noble aluminizing layer, and it was brought to the improved corrosion life in sea-
water service comparing to the galvanized steel. Therefore, the aluminized steel
would be recommended to use in seawater service due to better corrosion

resistance.
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(a) Galvanized steel

(b) Aluminized steel

Fig. 1. Microstructures of coated layers in galvanized and aluminized steels, (a) Galvanized steel (b)

Aluminized steel.
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Fig. 2. Potential variation with galvanostatic

result at 50mA of galvanized and aluminized steel.
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Fig. 3. Comparison of measured polarization curve
with materials at room temperature.
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o Zuprtold F P LRwyoln ze
AR We AYE Ho|x Ut A 7to] e
o2t ole & opgo] ZelAle A$E YohY

Fig. 4= 4&3 507C, A= A 5+ Fo
M 4FZE BAA9 e Walg #3E ATz A,
A A9 dFedolH 2o A9 HZH AA
g AHE A&H oz fAHoY Futdoel R
9 AE 3F olxRH FHAT A Axe
Bolx Qv ol ZuluolA Zo] R g
A AREo Hajzoz 34 WHyeg AU
7te A& BAFn gon, ez Zuel
A 2 A2E&E7 HE RL ¢ F U

A&7 mE 50CoAM Hsie wHis B
et Zutdold 22 FF3 Amdo 23
FRE H9 s JeEden HizAg
FAd ¢ F2 g BEFY £ AYZ, AY
FEANHEL 4F Foles B 2A9 d& A9y
AR dvehdn ) o] Re wWE 122
o & E AAS x=2"dg FA olLERe
Wt o8 A3 Aoz wodc oy
dFutely Fo A9 HY FeAYAA A
ste] dAdHYe FFHA Qg




FEAgd e Hrg W] FASHE 47 45

-550

-600
-650

700 4

750 / /
-800 4 / /

850 a7

Potential vs. S.CE. (mV)

-900 /

-950 / —e— Steel
/ —a— Galvanized steel
-1000 4 . —a—- Aluminized steel

-1050

T T ¥

2 3 4

Time (week)

O
—
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Fig. 6. Comparison of corrosion current in galva-
nized and aluminized steel at agitated state.
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(a) Static state, after 2 weeks

(c) Agitated state, after 2 weeks

(b) Static state, after 4 weeks

(d) Agitated state, after 4 weeks

Fig. 7. Corroded surface of galvanized steel with artificial notch at room temperature, (a) Static state, after
2 weeks (b) Static state, after 4 weeks (c) Agitated state, after 2 weeks (d) Agitated state, after 4

weeks.
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(c) Agitated state, after 2 weeks (d) Agitated state, after 4 weeks

Fig. 8. Corroded surface of aluminized steel with artificial notch at room temperature, (a) Static state, after

2 weeks (b) Static state, after 4 weeks (c) Agitated state, after 2 weeks (d) Agitated state, after 4
weeks.
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