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Table 1 Chemical composition of 20g steel and
B480NQR weathering steel (mass% )

material C Si S Mn P Cu Cr Ni
20g 0.16 0.2 0.056 0.65 0.018

B430NQR 0.08 0.33 0.003 0.40 0.09 0.30 0.45 0.28
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Fig.1 Variations of temperature and RH during the experiment
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pg/m>—~280 pg/m?, NO, B & & H 50 pg/m® ~ 100
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Fig.3 Surface morphology of carbon steel (a)12 d;(b)25 d;(c)32 d;(d)42d
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Fig.4 Cross section of the rust layer on the
surface of weathering steel (a)12 d;
(b)18d;(c)25d;(d)32d;(e)42d

Fig.5 Cross section of the rust layer on the
surface of carbon steel (a)12 d; (b)
18 d;(c)25 d;(d)32 d;(e)42d
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Table 2 Elements distributed from matrix to outer layer on the surface of weathering steel (mass % )

exposure time position Fe P Cu Cl
matrix 98.9758 0.8725 0.1517
12d inner layer 87.5615 — 0.7743
outer layer 89.0815 —_
18d inner layer 99.3112 0.8012 0.0201 1.3698
outer layer 97.3217 0.6688 0.1171
inner layer 1.0151 0.058 1.7787 0.1593
25d douter layer 0.7882 1.6536 0.6819
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Fig.6 EDX result of carbon and weathering steel (a) weathering steel; (b) carbon steel
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Fig.7 X — ray diffraction analysis on the corrosion products of
the carbon steel exposed after different periods
(A :a~Fe;A:y - FeOOH; @ : FeO; M ;7 - Fe,05; 4 : B
—FeOOH;[0:a~ FeOOH; O :Fe;0,)

Fig.8 X — ray diffraction analysis on the corrosion products of
the weathering steel exposed after different periods
(& .0~ Fe;A:7—FeOOH; @ :FeO; M : ¥ — Fe;,03; @ : B
—FeOOH; [0 :a— FeOOH; O : Fe;04)
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THE INITIAL STAGE OF ATMOSPHERIC CORROSION OF CARBON
AND WEATHERING STEEL IN BELJING CITY ATMOSPHERE

LIN Cui'"?, LI Xiaogang??, LIU Xiaodong?
(1. Department of Material Science and Technology, Nanchang Institute of Aeronautical Technology, Nanchang 330034;
2. Corrosion and Protection Center, School of Material Science and Technology,
University of Science and Technology Beijing, Beijing 100083;
3. State Key Laboratory for Corrosion and Protection, Institute of Metal
Research, Chinese Academy of Sciences, Shenyang 110016)

Abstract: This paper focuses on the initial corrosion behavior of carbon and weathering steel. The surface mor-

phology of corrosion layer, corrosion products, structure and alloy elements of rust layer in natural city atmo-

sphere were studied by metallographic observation, SEM and XRD. The results show that the rust layer of

weathering steel was a little denser than that of carbon steel at the initial corrosion period. Two layers partly

formed in both carbon and weathering steel after 25 days, there was no essential difference of corrosion products

in both of them. The difference in rust layer was mainly due to the function of alloy elements. Cu, Cr elements

were found in rust layer of weathering steel. They were concentrated in the cracks and voids, which prevented

water, oxygen and pollutants penetrating to the steel substrate.

Key words: Beijing city atmosphere, carbon steel, weathering steel, initial stage, atmospheric corrosion, alloy ele-

ments



