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WERHE:

Weathering steel, developed in 1930s, was a low-alloyed steel with high cost-effectiveness
and good corrosion resistance. However, conventional weathering steel cannot be applied to
marine environment since the formation of protective rust layer on its surface is inhibited by
the chloride ions. In this study, rare earth (RE) element was added to weathering steel to
improve its corrosion resistance. Both the corrosion initiation and long-term corrosion
performance in different chloride concentration were investigated by multifarious analytical
technique, such as exposure test, electrochemical measurement, 3d laser scanning microscope,
scanning electron microscope/energy dispersive spectroscopy (SEM/EDS) and Raman

spectroscopy. Results show that although RE elements can refine grains and modify inclusions,



the corrosion initiation of weathering steel with RE addition cannot be inhibited since the
dissolution of grains with higher corrosion activity contributes to most of the weight loss at this
stage. Besides, the long-term corrosion performance of weathering steel with RE addition,
which can be attributed to its rust layer with compact and dense structures. Considering that the
corrosion initiation stage is such a short period compared to the steady-corrosion state during
weathering steel’s service life, it can be concluded that the RE addition can improve the
corrosion resistance of weathering steel, especially in marine atmospheric environments.
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