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Weathering steel has been widely used in many structures for its good corrosion resistance in unpainted condition,
because a dense and tight rust layer naturally formed on the surface exhibits corrosion protectiveness It is, however,
known that such a protective rust layer can not be created in the case of usage at seaside area. Thus, a Ca-Ni added
weathering steel developed for applications to unpainted steel structures within the coastal area. Two types of outdoor
exposure tests were carried out to evaluate its corrosion resistance; one is an ordinary exposure test and another 1s a
sheltered exposure test. The results of these tests show that the amounts of corrosion loss are greater in the case of
sheltered exposure tests than for ordinary exposure tests. Furthermore, the difference in the extents of corrosion in
two types exposure tests is enhanced, as the amounts of chloride in the atmosphere increased. Larger extents of
chloride ions are detected in the samples corroded in the sheltered condition than those in the ordinary test. It was
found that Ca-Ni added weathering steel has a better corrosion resistance in such a severe environment, probably
because alloying elements such as Ca, Ni contributed to prohibit the penetration of chloride ions to the interface
between metal and rust layer.

atmospheric corrosion ; weathering steel ; marine environment ; rust ; Ca-Ni addition.
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Table 1. Chemical composition of steels. (Mass %)

Steels C Si Mn P S Cu Cr Ni Ca
A 0.16 042 1.40 0016 0002 0.02 003 002
B 009 045 043 0080 0003 033 078 0.19
(o} 0.06 0.03 1.37 0.094 0.003 037 0.03 0.58 40ppm
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e

Fig. 1. Schematic illustration of sheltered exposure
stand.

Table 2. List of the exposure test sites with the
deposition rate of chloride in the atmo-

sphere.
Exposure Site :{:]%:';thzfr:t}::ggﬁl@dwe

Okinawa Ginowan ¢. 0.793
Fukuoka Kitakyuusyuu c. 0.641
Aichi Tokai c. 0.121
Aichi Chita t. 0.019
Chiba Kimitsu c. 1.314
Hokkaido Muroran c. 0.162
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Fig. 2. XMA images of coarse precipitates in Steel C.
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Fig. 3. Change in the average corrosion loss of Steel
A exposed at Ginowan.
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Fig. 4. Change in the average corrosion loss of Steel
A exposed at Muroran.
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Fig. 5. Relationship between the corrosion rate of
steel A and the deposition rate of chloride in
the atmosphere.
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Fig. 6. Relationship between the amounts of chlo-
ride deposited on the painted panels and the
deposition rate of chloride in the atmo-
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Fig. 7. Difference in the average corrosion loss

among three steels in the ordinary exposure
test exposed at Ginowan.
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Fig. 8. Difference in the average corrosion loss
among three steels in the sheltered exposure
test exposed at Ginowan.
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Fig. 9. Difference in the average corrosion loss
among three steels in the ordinary exposure
test exposed at Muroran.
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