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Fig. 1 Microstructure of the test steel
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Fig. 2 Oxidation kinetics curve of the test steel after cyclic oxidation at

900 °C for 100 h
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Fig. 3 The surface morphology of oxide film of the test steel after cyclic oxidation at 900 °C for different times
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Fig. 4 XRD pattern of the test steel after cyclic oxidation at 900 °C for 100 h
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Fig. 5 The cross—section morphology and EDS line scanning and surface scanning results of the test steel after cyclic oxidation at 900 °C for 100 h
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Fig. 6 Schematic representation of the oxidation mechanisms of the test steel
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Study on High Temperature Oxidation Behavior of Cast Duplex Heat-
Resistant Steel for Pellet Production

CHEN Xiao-yan', GAO Zhi-zhe', MU Rong®, WANG Yong-ijin®, LI Zong-sheng', WANG Xing—feng'
(1. Dagushan Pelleting Plant of Anshan Group Co., Ltd., Anshan 114004, Liaoning, China; 2. School of Materials Science and
Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:

The microstructure of cast duplex heat-resistant steel for pellet production was observed and its high-temperature
oxidation characteristics at 900 °C. were studied by weight gain method. The morphology, element distribution
and phase composition of the oxide film were characterized and analyzed by optical microscope, scanning
electron microscope, energy spectrum analysis and X-ray diffraction. The results showed that the oxidation
kinetics curve of the heat-resistant cast steel at 900 °C followed the parabolic law, and the high-temperature oxidation
resistance was excellent. The oxide film had an obvious double-layer structure. The inner layer was composed
of protective flake Cr,0O,, and the outer layer was composed of MnCr,0, and FeCr,0O, spinel oxides. Local
internal oxidation occurred. And there was a nickel rich layer and dispersed SiO, particles in the internal
oxidation region. The high temperature oxidation behavior of the heat-resistant cast steel at 900 °C could be
divided into three stages: the initial formation stage of oxide film, the rapid growth stage of Cr,0;0xide layer,
and the rapid growth stage of MnCr,0, and FeCr,0, spinel oxide layer.

Key words:
cast duplex heat-resistant steel; high temperature oxidation behavior; oxide film
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