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Atmospheric Corrosion Resistance of Hot-dip Aluminized Steel Sheet after 31 Years in Singapore

Masaaki Uchiyama, Takao Tsujimura, Yasunori Hattori

Synopsis:

We carried out an outdoor exposure test in Singapore for 31 years to investigate the corrosion resistance of hot-dip aluminized steel
sheet in severe corrosive environment with high temperature and humidity, and also performed comparison survey with hot-dip 55mass%
Al-Zn alloy coated steel sheet and galvanized steel sheet. The following results were obtained:

(1) Aluminized steel sheet shows superior corrosion resistance to 55mass% Al-Zn alloy coated steel sheet and galvanized steel sheet.

(2) Adherent and chemically stable corrosion products mainly composed of Al, Fe, S, O are formed on the flat portion of aluminized steel
sheet after 31 years of exposure, leading to excellent corrosion resistance even after long period of exposure.

(3) Cut edge of Aluminized steel sheet shows superior corrosion resistance to that of 55mass%Al-Zn alloy coated steel sheet. The following
points are considered as the factor. Firstly, protective amorphous corrosion products are formed on cut edge. Secondly, outer side of the
corrosion products is mainly composed of Al, Fe, S, O, and furthermore, lower side of the corrosion products is formed by Al-Fe-O-S-Ca

layer in which Ca exist as a layer structure.
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Fig.1  Climograph.
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(Each number means each month.)
Table 1  Details of test panels
Coating Coating layer
Specimen thickness weight Composition(mass%)
2
(mm) (g/m’) Al | Si | Fe | zn
Aluminized steel sheet 0.6 75 bal. 9.1 18 N.D.
55mass%Al-Zn alloy coated steel sheet 0.5 100 54.8 1.7 0.9 bal.
Galvanized steel sheet 0.9 150 0.18 N.D. 0.17 bal.
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Fig. 2 Scheme of the (a) specimen and the (b) method of 2t
bend forming.
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Fig.3 The method for measurement of corrosion depth of each specimen.
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Fig.4 Surface appearance of specimens exposed in Singapore for 10 years and 31 years.
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Fig.5 Cross-sectional structure of each specimen after 31 years of exposure.
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Fig. 6 Cross-sectional structure of 2t bend portion of each specimen after 31 years of exposure.
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Fig.7 Cross-sectional structure of cut edge portion of each specimen after 31 years of exposure.
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Fig.8 Cross-sectional structure and distributions of elements in corrosion products formed on

flat portion after 3lyears of exposure.

(a) Aluminized steel sheet (b) 55mass%Al-Zn alloy coated steel sheet (c) Galvanized steel sheet
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Fig.9 Cross-sectional structure and distributions of elements in corrosion products formed on 2t

bend portion of aluminized steel after 31years of exposure.
(a) Aluminized steel sheet (b) 55mass%Al-Zn alloy coated steel sheet (c) Galvanized steel sheet

% ERAL DN B A FERIZIE, Al o S HIME [FARIC EHIHC TR E N 72CaDFFIEIZFRD SN,

CaDAFAED D H N7z Zn®d o S FAMR D2t ER 1T (13) b v i 50

WL RIS, DT rICSEELFel 0 5K 2 AL Fig.10LZ Y W7 i T 58 OEPMA G Ml R 2 7R 376 Ald o
B S N, £ O B Zng &4 EARY THE & WA o> B o g TR AL, PSR, 20l TR & AR,
bilTWwb, B, Ao ZHWB L UB55%A1-Zn® - AlFe-O-SHh S A EAF M TEmBELNTWE, T

H 7 B8 5 #t No.95 (2014)



YHR=NVIIBT LEINBRBESVELDOERT IV I =7 L0 - ZHIR O 2% 9

SEL Fe Al Si
0 S Ca
(a) Aluminized steel sheet
SEL Fe Al Si
0 S Ca Zn
(b) 55mass%Al-Zn alloy coated steel sheet
SEL Fe Zn
0 S Ca

(c) Galvanized steel sheet

Fig.10 Cross-sectional structure and
distributions of elements in corrosion
products formed on cut edge portion after
3lyears of exposure.

(a) Aluminized steel sheet (b) 55mass%Al-
Zn alloy coated steel sheet (c) Galvanized
steel sheet
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Fig.11 Corrosion depth of base steel of each specimen after 31 years exposure.

[Al: Aluminized steel sheet

55%Al: 55mass%Al-Zn alloy-coated steel sheet}

7Zn: Galvanized steel sheet
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Fig.12 Corrosion loss of coating layer of each specimen after
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Fig.13 X-ray diffraction patterns of corrosion products on a cut

edge portion of each specimen after 31 years exposure.
(a) Aluminized steel, (b) 55mass%Al-Zn alloy coated steel, (c)
galvanized steel.
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Fig.14 Cross-sectional structure of corrosion products formed on cut edge portion of each specimen after 31 years exposure.
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Fig.15 Cross-sectional structure and distributions of elements in corrosion products formed on cut edge portion after 3lyears of

exposure.
(a) Aluminized steel sheet (b) 55mass%Al-Zn alloy coated steel sheet (c) Galvanized steel sheet
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