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di5  C Si Mn Cr Ni Mo Ce Y Fe
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Fig. 1 Schematic diagram of oxidation experiment apparatus
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Fig. 3 Oxidation rate of samples incubated at 1 000 ° C for 100 h
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Fig. 6 Cross-section analysis of oxide scale
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Study on High Temperature Oxidation Behavior of Cast Fe-24Cr-32Ni
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Abstract:

The effect of rare earth elements Y and Ce on the high-temperature oxidation rate of Fe-24Cr-32Ni heat-
resistant steel was studied by analysis of gain weight. At the same time, scanning electron microscope
(SEM), energy spectrometer (EDS) and X-ray diffractometer (XRD) were used to analyze the structure and
composition of the high temperature oxide layer of heat-resistant steel. The results show that the biggest mass
gain of the sample without addition RE after 100 h oxidation at 1 000 oC was up to 37.1 g/m’. The sample
with 0.18% Ce added is the second, about 34.5 g/m” The sample with 0.20% Y addition is the smallest, only
14.9 g/m®. This indicates that the addition of RE can effectively improve the oxidation resistance of heat-
resistant steel at 1 000 °C . By analyzing the structure of the oxide scale, it could be inferred that RE could
promote the formation of a complete and dense layer of spinel oxide on the surface of the oxide film. Further,
an internal oxide with Si was formed at the interface between the oxide film and the substrate. The pinning
effect increased the contact area between the oxide film and the substrate, increasing the contact area and the
bonding strength.

Key words: high temperature oxidation resistance; rare earth elements; pinning effect
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