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Abstract :  Ferritic, high-chromium cast irons can be used as a heat-resistance material at up
to 1050°C in applications such as furnace, sinter plant parts and burner nozzles. Effect of Si
addition on improving oxidation of these irons is of interest. In the present work, electron
microscopy study on oxidation behavior and phase transition in 31%Cr-1%C irons containing
up to 3%Si was investigated. For oxidation tests, polished samples were exposed to air at
1000°C for 1-48 hours followed by weight-gain measurement at the different times. The
oxidized surfaces and their cross-sections were characterized by X-ray diffractometer (XRD),
light microscope (LM) and scanning electron microscopy (SEM). For phase stability test, the
as-cast samples were held at 700-1000°C for 2-8 days. The nature of secondary phases was
examined by XRD, LM, SEM and transmission electron microscopy (TEM). It was found that
the as-cast microstructure of these irons consisted of M;C; eutectic carbide and ferrite matrix.
The iron containing 1%Si possessed the highest oxidation resistance. LM and SEM-EDS
analysis revealed a formation of multi-oxide layers on the iron surface, including SiO,, Cr,Os,
(Fe,Cr),0s, (Fe, Cr);04 and  Fe,0Os. It is suggested that, at the optimum content of Si, the
formation of continuous SiO, layer reduce susceptibility for oxidation of these irons. Excessive
Si- addition will leads to spalling and hence further oxidation, possibly because of reduced
adhesion of the multi-oxide layers. After stability test, a secondary phase was observed along
M-C5 carbide/ferrite interfaces. TEM analysis revealed that this phase is M,;C4 carbide. The
volume fraction of M,;Cywas increased with increasing Si content in the irons. The formation

of second phase increased the hardness of the irons.
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