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Rust Characteristics and Corrosion Resistance of Q235B steel and Cr-Bearing
Weathering Steel in Wenchang Marine Atmosphere

SONG Yu"?,CHEN Xiaoping®, WANG Xiangdong® , HUANG Tao”*,CHEN Yuxin®*
(1.Huadian Electric Power Insistute Co., Ltd., Hangzhou 310012, China;
2.Central Iron &. Steel Research Institute, Beijing 100081, China )

Abstract; The rust layer characteristics and corrosion resistance of Q235B steel and 3Cr steel exposed to Wenchang
marine atmosphere were studied by techniques such as corrosion weight loss method, scanning electron microscopy
(SEM), X-ray diffraction (XRD) and electron micro probe (EMPA). The results show that the corrosion depth of
Q2358 steel was greater than that of 3Cr steel. The corrosion depth of both steels increased with the extension of
exposure time, When the atmospheric exposure time was 1.5 a, the relative corrosion rate of 3Cr steel decreased
obviously. There were many cracks in the rust layer of Q235B steel, and the rust layer of 3Cr steel was dense and had
good corrosion resistance. The enrichment of Cl in Q2358 steel reduced the corrosion resistance of the material, while
the alloying element Cr in 3Cr steel was enriched in the inner rust layer, and the Cl element was basically blocked in
the outer rust layer, which improved the corrosion resistance of the material.
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Tab. 1 Chemical composition of test materials %
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Q23584 0.17 014 042 00190015 0.16 — — — — —
3Cr 0.02 0,40 0.60 0.0050.002 3.19 0.5 039 0.80 0.50 <0.40
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Fig. 1 Microstructure of experimental steels:
(a) Q2358 steel; (b) 3Cr steel
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Tab. 2 Main climatic characteristic parameters
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Tab. 3 Corrosion data of Q235B steel and 3Cr steel

after exposure to Wenchang marine atmosphere

environment for different times

R KEREM/a JE RS /mm MRS R/ %
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Fig. 2 Surface macro morphology of Q235B steel (a,c) and
3Cr steel (b,d) after exposure to Wenchang marine

atmosphere for different times
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Fig.3 SEM morphology of rust layer section of Q235B steel
(a) and 3Cr steel (b) after exposure to Wenchang marine

atmosphere environment for 0.5 years
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Fig. 4 Surface SEM morphology of rust layer of Q2358
steel (a) and 3Cr steel (b) exposed to Wenchang

marine atmosphere environment for 1.5 years
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Fig. 5 XRD patterns of rust layer of Q235B steel and 3Cr

steel exposed to Wenchang marine atmosphere
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Fig. 6 EPMA line profile in the rust of Q235B steel exposed to Wenchang marine atmosphere environment for 0.5 a
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Fig. 7 EPMA line profile in the rust of 3Cr steel exposed to Wenchang marine atmosphere environment for 0.5 years
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Fig. 8 EPMA mapping of elements in rust of Q2358 steel and 3Cr

steel exposure to Wenchang marine atmosphere for 1.5 a
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