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Effect of compressive stress on oxidation behavior of
pure nickel at 800 inair
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Abstract: The effect of compressive stress on the oxidation behavior of pure nickel was investigated by
thermogravimetric analysis (TGA). Compressive samples were subjected to stresses of 10 and 20 MPa and the
oxidation behavior was studied at 800  in air. The surface and cross section morphologies of the oxidized coating were
analyzed by SEM. The change of oxidation kinetic and the failure form of the coatings under compressive stress were
analyzed. The effect of compressive stress on the oxidation behavior of pure nickel at high temperature was discussed.
The results show that the compressive stress increases the oxidation rate, which is attributed to the effect of compressive
stress on the oxidized coating microstructure. Compared with the formation of ridge-like oxide, the compressive stress
deduces the formation of particles oxide of NiO, which increases the short-circuit paths for diffusion. In addition, the
compressive stresses induce vacancies coalescence at oxide-metal interface and cavities development, thus the strength of
oxide-metal interface is weakened, and the failure form of the oxidized coating is changed.
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Fig.2 Surface morphologies of pure Ni after oxidation at 800 for 20 h under different stresses: (a), (c) 0 MPa, (b), (d)
20 MPa
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Table 2 Oxidation rate of pure Ni under different stresses 3
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Fig.3 Cross section morphologies of pure Ni oxided at Ni
800  for 20 h under different stresses: (a) 0 MPa; (b) 10 MPa;
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