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Influence of content of oxygen on corrosion behavior of
automotive hot-dip galvanized steel under alkaline mud adhesion
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Abstract: In environments of different oxygen contents, the corrosion behaviors of hot-dip galvanized (HDG) steel sheet
used in automobile under mud adhesion were investigated by scanning electronic microscopy, X-ray photoelectron
spectroscopy and Raman spectroscopy. The results show that the zinc coating is eroded mostly, and some red rust and
black rust appear on the substrate in the environment of oxygen supplied intermittently. The corrosion products on the
galvanized steel sheet are needle-like objects. While in the environment of nitrogen supplied intermittently, a little area of
the zinc coating is erode, and no red rust appears on the substrate. Corrosion products form on the blocks. With time
prolongs, the corrosion rates of mass loss increase firstly whereas then decrease, and the corrosion rate of mass loss with
oxygen supply is about two times greater than that with nitrogen supply under the mud adhesion up to 200 h. The
corrosion processes of the galvanized steel sheet under alkaline mud adhesion are controlled by oxygen depolarization
reactions.
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Fig.1 Schematic diagram of mud adhesion on hot-dipping

galvanized steel sheet under supplying O, or N, intermittently
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Table 1 Main physical and chemical data of soil in Ku’erle city, China

Mass fraction/%

o/(mS-cm ) pH

cr NO;~ S0’ Ca*

K" Na®

0.1521 0.009 1 0.244 6 0.091 0

0.002 2

0.004 1 0.1100 2.000 9.10
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Fig.2 Macro-photographs of galvanized steel sheet for different time interval of mud adhesion by supplying O, ((a)—(e)) and N,
((a")—(e")) intermittently: (a), (a") 48 h; (b), (b") 100 h; (c), (c') 150 h; (d), (d") 200 h; (e), (¢') 250 h
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Fig.3 SEM micrographs of corrosion products on samples
with mud adhesion for 250 h under supplying O, (a) and N, (b)

intermittently
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Fig.4 SEM micrographs of surfaces of samples after cleaning
corrosion products under supplying O, (a) and N, (b)

intermittently
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Fig.5 Water contents of mud after different times under

supplying O, and N, inter mittenly
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Fig.6 Relative humidity of environment after different times
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Fig.7 Average corrosion rates of mass loss of samples under

supplying O, and N, intermittently
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Fig.8 XPS plot of corrosion products on surface of sample

with mud adhering up to 250 h under supplying O,
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Fig.9 Raman plots of red rust(a) and black rust(b) on samples
with mud adhering 250 h under supplying O,
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