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Atmospheric Corrosion Resistance of Hot-dip Aluminized Stainless Steel Sheet
Fukio Yoshizaki, Yasunori Hattori, Yasushi Miyoshi, Takeshi Shimizu
Synopsis:

A 15-year outdoor exposure test has been carried out to investigate atmospheric corrosion behavior of hot-dip aluminized stainless
steel sheet in a marine environment. The results obtained are as follows:
(1) A hot-dip aluminized stainless steel sheet shows excellent corrosion resistance without red-rust even at bare edges and scribes after
15 years of exposure in a marine environment.
(2) The surfaces of bare edges and scribes of a hot-dip aluminized stainless steel sheet are covered with amorphous corrosion products
mainly consisting of Al, S and O.
(3) These corrosion products cover the surfaces of bare edges and scribes at an early stage of exposure and remain stable for a long

period. As a result, an oxygen reduction reaction is remarkably suppressed at the surfaces of bare edges and scribes, leading to excellent

corrosion resistance near the bare edges and the scribes.
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Table 1 Materials for exposure tests
Thickness Chemical composition of steel (mass%)  Coating
Specimen
(mm) C Si Mn Cr Ni Ti  weight (g/m?
Aluminized SUH409L (11%Cr) 065 001 060 028 108 - 0.2 47
Aluminized SUS430 (17%Cr) 045 006 053 032 171 - - 52
Aluminized steel 04 0.04  0.01 0.28 - - - 46
SUH409L 2D 1.2 001 058 027 114 - 0.3 -
SUS430 2B 0.9 006 050 031 172 - - -
SUS304 2D 1.0 002 030 097 181 928 - -
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Fig.1 Surface appearance of specimens after 15 years of exposure.
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Fig.2 Appearance of cut edges and 2T bend portions after 15 years of exposure.
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Fig.3 Cross-sectional microstructures of aluminized SUH409L steel and aluminized SUS430 steel

after 15 years of exposure.
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Fig.5 EPMA analysis of corrosion products on a cut edge portion of aluminized SUH409L

steel after 15 years of exposure.

Fig.6 EPMA analysis of corrosion products on a cut edge portion of aluminized SUS430
steel after 15 years of exposure.
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Fig.7 EPMA analysis of corrosion products on a cut edge portion of aluminized steel after
15 years of exposure.
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Fig.8 X-ray diffraction patterns of corrosion products on a cut
edge portion of specimens after 15 years of exposure.
(a) Aluminized SUH409L steel, (b) aluminized SUS430
steel, (c) aluminized steel.
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Fig.9 Polarization curves for Al coating and a cut edge portion of aluminized steel in aqueous
solution containing 0.02 mass% chloride ion and 0.02 mass% sulfate ion. (a) Before exposure,
(b) after 2 weeks of exposure, (c) after 3 months of exposure, (d) after 1 year of exposure.
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(b) after 2 weeks of exposure, (c) after 3 months of exposure, (d) after 1 year of exposure.
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Fig.13 Cross-sectional TEM micrographs and nano-diffraction patterns of corrosion products formed on a
cut edge portion of aluminized SUH409L steel after 3 months of exposure. (a) Optical microscope
image, (b) and (c) TEM bright field images, (d) nano-diffraction pattern for position 1 in the bright
field image (c), (¢) nano-diffraction pattern for position 2 in the bright field image (c).
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