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Fig.1 TEM analysis of Zr-1Nb-0.01Cu alloy: (a) bright-field
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Fig.2  Oxidation mass gain as a function of time of Zr-1Nb-0.01Cu

alloy at different temperatures
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Table 1 Oxidation parabolic rate constants K of
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Fig.5 Oxide film surface microstructures of Zr-1Nb-0.01Cu
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Fig.6 Cross section morphologies of oxide film on Zr-1Nb-
0.01Cu alloy
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Oxidation Kinetics of Zr-Nb-Cu Alloy under High-temperature Water Vapor
Environment

Bai Guanghai'?, Wang Rongshan®, Weng Likui*, Zhang Yanwei®, Liu Erwei', Geng Jiangiao®, Li Jinshan?,

Xue Xiangyi?
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(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The microstructure and isothermal oxidation kinetics of Zr-Nb-Cu alloy under water vapor environment in the temperature

range from 700 to 1000 <C were studied, and the evolution laws of oxide film macro-morphologies and microstructures were also analyzed.

The results show that the mass gain curves of water vapor oxidation of the alloy between 700 and 900 <C are in accordance with parabolic

law, while the curve deviates from the parabolic law at 1000 <C. According to the oxidation mass gain curves, the oxidation activation

energy Q, and the expressions of the parabolic rate constant K, and the mass gain W were calculated. The oxide film structure analysis

indicates that the higher the oxidation temperature, the more obvious the crack and bulge of oxide film.

Key words: Zr-Nb-Cu alloy; water vapor oxidation; kinetics; oxide film; microstructure
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