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Study on high temperature oxidation behavior
of weathering steel Q235NH
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Abstract: To clarify the high temperature oxidation behavior of weathering steel Q235NH containing Si
and Cr, the oxidation experiment of weathering steel Q235NH was carried out at 700 ~ 1200 °C. The
composition of iron oxide scale was analyzed by optical microscope (OM),scanning electron micro-
scope (SEM), energy dispersive spectrometer (EDS) and X-ray diffraction (XRD). The evolution pro-
cess of oxidation structure was analyzed by investigating oxidation kinetics curve. The results show that
the iron oxide scale formation of Q235NH steel complies with the parabolic law, and its activation en-
ergy is 146 kJ/mol. The iron oxide scale structure consists of thin Fe,O; and Fe,;0, layers in the outer-
most layer and thick FeO and massive proeutectoid Fe;0, layers in the middle layer. In addition, when
the heating temperature is lower than 1 100 °C, a thin continuous silicon chromium rich layer will be
formed between the scale and the substrate, which will hinder the outward diffusion of iron ions, mak-
ing the oxidation more difficult. However, when the heating temperature is greater than 1100 °C, the sil-
icon chromium layer will be destroyed, which will promote the oxidation.
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Fig. 1 Weight gain curves of Q235NH oxidation
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Table 1 Ocxidation rate constants of Q235NH at different
oxidation temperatures

AR/ C S AT E]/h Kp/(mg*-cm™h™)

700 3 8.34

800 3 21.18

900 3 91.37

1 000 3 673.11
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1200 3 2692.20
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Fig. 2 Fitting curve of Inkp and 1/T for Q235NH steel
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Fig.3 Surface morphologies of iron oxide scale oxidized at different temperatures for 3 hours
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Fig. 4 Cross-sectional morphologies of iron oxide scale of Q235NH steel oxidized at different temperatures for

30 min
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