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Fig. 2 Pitting mechanism schematic diagrams of stainless steel in marine atmospheric environment™': (a) initial exposure of inclusions;

(b) inclusion dissolution; (d) completely dissolved inclusions
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Fig.3 Schematic diagrams of marine corrosion products of carbon steel (CS) and weathering steel (WS)**: (a) the initial stage of corrosion;

(b—c) carbon steel corrosion product; (d—e) weathering steel corrosion product
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Fig.8 SEM images and EDS element mappings of the cross section of the corrosion product layer of 0Mo (a) and 1Mo (b) steels after corrosion in
simulated marine atmospheric corrosion environment for 30 d"*
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Research Progress on Effects of Rare Metals on Marine Atmospheric
Corrosion Behavior of Steel

Liu Feiyang', Li Tianke”, Wang Ruixin', Guo Bin®, Ai Yuanlin'? Tang Yu'
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)
(2. The No. 91980 Troop of PLA, Yantai 264000, China)

Abstract: Steel material is the main structural material of marine equipment, but its corrosion usually occurs in the marine atmosphere
environment, thus affecting its service performance. Compared with general atmospheric corrosion, marine atmospheric corrosion is affected by
sea salt aerosols, chloride ions and other specific factors of marine atmosphere. In addition, the marine atmospheric corrosion properties of steel
materials are closely related to the alloying elements of the materials. This paper reviewed the relevant studies of worldwide scholars on the effect
of rare metal doping on the marine atmospheric corrosion resistance of steel materials in recent years, and summarized the corrosion mechanism
of carbon steel, stainless steel, weathering steel and other common structural steels under marine atmospheric environment. The effects of Nb, Mo,
Sb, Sn, Ce, La, Y and other rare metal elements on the marine atmospheric corrosion resistance of steel materials were analyzed. For weathering
steel and carbon steel, the effect of rare metal elements on the structure of rust layer was mainly discussed. For stainless steel, the effect
mechanism of rare metal elements on inclusion modification and pitting behavior of stainless steel was discussed. The future research directions
were prospected, in order to provide references for the application of rare metal doped steel in marine atmospheric environment and for the
improvement of marine atmospheric corrosion resistance.
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