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Oxidation Behavior and Mechanism of Dynamic Plastic Deformation Treated

Nano-scale Pure Cerium and Ce-Ga Alloys
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Abstract; The active pure cerium possesses an extremely high oxidation rate at room temperature, which becomes
a challenge to improve oxidation resistance. The addition of gallium can reduce oxidation sensitivity to some ex-
tent. A dislocation cell substructure with an average size of 70 nm was introduced into the pure cerium by dynamic
plastic deformation treatment by virtue of the promoting effect of nano-structure on nucleation, improving the
plasticity of oxide film and inhibiting the formation of large-scale microcracks in the oxide film, where the oxida-
tion rate of pure cerium in moist air is reduced by half. Large amounts of microcracks are generated on the surface
of pure cerium due to surface mechanical grinding, which accelerates the oxidation rate. Gallium on the surface
layer of Ce-Ga alloy is evenly distributed through nanocrystalline treatment, leading to a dense oxide film on the
surface layer in a wider range, where the room temperature oxidation resistance of Ce-Ga alloy is further
increased.
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Fig.1 Schematic diagram of surface mechanical rolling treatment
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Fig.3 Microstructure of pure Ce before nano treatment
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Fig.6 Cross-sectional microcrack of pure Ce after dynamic

plastic deformation
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of pure Ce under different oxidizing atmosphere
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Fig.19 Element linear scanning results of oxide film section

of Ce-Ga alloy after oxide at moist air atmosphere for 864 h
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