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Atmospheric Corrosion Resistance of Hot-dip Aluminized SUH409L Steel Sheet

Fukio YosHizAKI, Yasunori HATTORL, Yasushi Mi1YOsHI and Atsushi ANDOH

Synopsis : A 10-year outdoor exposure test has been carried out to investigate atmospheric corrosion behavior of hot-dip aluminized SUH409L steel

sheets in an industrial and a marine environments. Corrosion current density distribution at scribed coating area was measured by scanning

vibrating electrode technique (SVET) to study corrosion mechanism. In both environments aluminized SUH409L steel sheets have kept good

appearance without red-rust even at bare edges and scribes. Corrosion of aluminized SUH409L steel sheets was slight and the whole surfaces

of them including bare edges and scribes were covered with corrosion products mainly consisting of Al, S and O. It was found that these cor-

rosion products adhered to the surfaces suppress the cathodic reaction at bare edges and scribes. It is concluded that the excellent atmospher-

ic corrosion resistance of aluminized SUH409L steel sheets is caused by the sacrificial protection of coatings and the barrier effect of their

corrosion products.

Key words : hot-dip aluminized SUH409L steel; atmospheric corrosion; corrosion resistance; corrosion product; outdoor exposure; cut edge; cathodic re-

action; polarization curve; scanning vibrating electrode technique.
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Table 1. Materials for exposure tests.

Specimen Thickness Chemical composition of steel (mass%) Coating
(mm) c Si Mn Cr Ti  weight (&/md)
Aluminized SUH40SL 0.6 0012 060 028 108 0.2 47
Aluminized steel 04 0035 0007 o028 - - 46
SUH409L 1.2 0009 058 027 114 03 -
SUS430 09 0064 050 031 17.2 - -

FR14ES A7 B2 R 1449 A 19 A2 (Received on May 7, 2002; Accepted on Sep. 19, 2002)
*  HPTBIEA (Bk) HeRHFZERT (Steel & Technology Development Labs., Nisshin Steel Co., Ltd., 5 Ishizunishimachi Sakai 592-8332)
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Fig. 1. Surface appearance of specimens after 10 years of exposure. (a)~(d) Industrial site, (¢)—(h) marine site.
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Fig. 2. Appearance of cut edges after 10 years of exposure. (a), (b) Aluminized SUH409L steel, (c), (d) aluminized steel, (e), (f)

SUH409L steel, (g), (h) SUS430 steel.
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Fig. 3. Cross-sectional microstructures of aluminized SUH409L steel and aluminized steel after 10 years of exposure.
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Fig. 4. X-ray images of corrosion products on a cut edge portion of aluminized SUH409L steel after 10 years of exposure in ma-
rine site. (a) S.E.L, (b) Al, (c) Si, (d) Fe, (e) Cr, (f) O, (g) S, (h) Cl.

Fig. 5. X-ray images of corrosion products on a scribed portion of aluminized \SUH409L steel after 10 years of exposure in marine
site. (a) S.E.L, (b) Al, (c) Si, (d) Fe, (e) Cr, () O, (g) S, (h) CL.
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Fig. 6. X-ray images of corrosion products on a cut edge portion of aluminized steel after 10 years of exposure in marine site.

(a) S.E.L, (b) Al (c) Si, (d) Fe, (e) O, () S, (g) CL.

Fig. 7. X-ray images of corrosion products on a cut edge portion of aluminized steel after 10 years of exposure in industrial site.

(a) S.E.L, (b) Al (c) Si, (d) Fe, (¢) O, () S, (g) Cl.
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Fig. 8. X-ray diffraction patterns of corrosion products on
a cut edge portion of specimens after 10 years of
exposure. (a), (d) Aluminized SUH409L steel, (b),
(e) aluminized steel, (¢), (f) SUH409L steel.
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Fig. 9. Polarization curves for Al coating, low carbon steel
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tion containing 200 ppm chloride ion and 200 ppm
sulfate ion.
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Fig. 10. Polarization curves for Al coating and SUH409L

steel in aqueous solution containing 200 ppm
chloride ion and 200 ppm sulfate ion.
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Fig. 11. Polarization curves for Al coating and 10-year-ex-

posed Al coating in aqueous solution containing
200 ppm chloride ion and 200ppm sulfate ion.
(A) Al coating before exposure, (B) Al coating
after 10 years exposure in marine site.
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Fig. 12. Polarization curves for a scribed area of Al coat-

ing and 10-year-exposed Al coating in aqueous
solution containing 200ppm chloride ion and
200 ppm sulfate ion. (A) Al coating before expo-
sure, (B) Al coating after 10 year exposure in ma-
rine site.
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minized SUH409L steel in aqueous solution con-
taining 200 ppm chloride ion and 200 ppm sulfate
ion. (a) Before exposure, (b) after 10 year expo-
sure in marine site.
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