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Highlights

  Ce and W were added in Fe-Cr alloy to improve its high temperature performance.

  Oxidation kinetics displayed significantly different with adding Ce and W at 950–1100 ºC.

  The property of oxide film was obvious improved with adding ~0.05 wt% Ce in steel.

  Laves phase and porous SiO2 caused the oxide film spalling when adding ~1.0 wt% W.
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