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High Temperature Oxidation Behavior of Ni-Based Alloys in Hydrogen
Atmosphere Containing Oxygen
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Global warming has become a serious issue. This issue is caused by greenhouse gases emitted from heat engines

using fossil fuels. Therefore, hydrogen energy is currently attracting attention instead of fossil fuels. By burning

hydrogen and using it in a gas turbine, it is possible to generate electricity without emitting greenhouse gases.

However, when hydrogen is used as fuel, the high-temperature oxidation behavior of alloys has not been investigated.

In particular, no report has been made on the effects of oxygen in a hydrogen environment. Therefore, in this study,

the effect of oxygen in a hydrogen environment was investigated by accurately supplying oxygen using hydrogen as a

fuel and using an oxygen pump sensor, which is an oxygen supply device.
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Fig. 1 Oxygen supply type oxidation experimental device
in the hydrogen atmosphere.
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Fig. 2 Schematic diagram of principle of oxygen pump sensor.
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Fig. 3 Relationship between current and oxygen partial
pressure when the potential is controlled by the 1st
stage oxygen pump Sensor.
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Fig. 4 Time dependence of oxygen partial pressure when no
current is applied to the oxygen pump sensor at the Ist
stage.
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Fig. 5 Cross-sectional microstructure of Ni-10Cr and Ni-10Cr-5Al
after oxidation under Ar-10%H; atmosphere for 4 h.
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Fig. 6 Time dependence of current (a) and oxygen partial pressure (b) when oxygen is supplied using the oxygen
pump sensor at the 1st stage by controlling the potential at -0.5 V and 0.2 V.
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Fig. 7 Cross-sectional microstructure of oxidized Ni-10Cr and Ni-
10Cr-5Al by controlling the potential at -05 V and 02 V
with the oxygen pump sensor at the Ist stage to supply
oxygen.
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Fig. 8 Relationship between oxygen supply calculated from
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oxidation.
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Fig. 9 Schematic diagram of the oxidation mechanism at each
oxygen partial pressure.
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