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Kinetic Behavior of Isothermal Oxidation of Cr-Fe High-Temperature Alloy

WANG Hongguang, LIU Shuangshuang, CAO Xuewen, LI Jianchao
( Department of Intelligent Manufacturing , Hebei Vocational University of Industry and Technology , Shijiazhuang 050091,
Hebei, China)

Abstract: Based on the theory of metal oxidation and the mechanism of diffusion rate control, a kinetic model was
established for high temperature oxidation of Cr-Fe alloy plate. The effects of composition, temperature, atmosphere,
partial pressure of oxygen on the oxidation behavior of the alloy were studied. The results show that the established
oxidation kinetic model can quantitatively present an oxidation process of Cr-Fe alloy plate, by which the calculated
results are in good agreement with the experimental results. The oxidation characteristic time (4 ) of the Cr-Fe alloy is
about (3-4) x 10™" s, and t,, in argon atmosphere decreases gradually with the increase of Fe content in the alloy.
Partial pressure oxygen doesn’t bring significant impact to the oxidation rate of alloy, and all products from the
equilibrium oxidation of alloy in argon atmosphere are Cr,0;. According to the standard of oxidation resistance of
superalloy, Cr-Fe alloy in air atmosphere can meet the rating standards for oxidation resistance and secondary oxidation
resistance.
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