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Oxidation mechanism of Incoloy 800H alloy in steam at 675 C
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Abstract: Incoloy 800H is used for high temperature section of heat transfer tubes of the first high temperature gas-
cooled reactor nuclear power unit in China, of which the highest design temperature is 675 “C. The steam oxidation
properties of the Incoloy 800H at the design temperature are investigated. The structure of oxide scale of the Incoloy
800H is characterized by scanning electron microscopy (SEM), transmission electron microscopy (TEM) and X-
ray energy dispersive spectroscopy (EDS). The results show that, the oxidation kinetic curve of the 800H alloy in
steamat 675 ‘C is close to the cubic law, namely the cubic of the weight gain is nearly proportional to the oxidation
time. The oxide scale has a double-layer structure. The outer layer is mainly composed of Fes04, Fe,Oz and a small
amount of Ni, and the inner layer is Cr,O3 nanocrystalline with a small amount of Ni, Al,Os and TiO; particles
distributed in it. Some internal oxide particles of Cr,Os, Al,Oz and TiO; are distributed in the matrix metal adjacent
to the oxide layer.
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Tab.1 Chemical compositions of the Incoloy 800H alloy w/%

v C Mn S Si Ni Fe Cr Al Ti Cu
Sl 00840 08500 00009 00490 325900 434900 220400 0.3600 04600 00091
ASMESBIB3— 45500100 <1500 <0015 <1000 30.000~35.000 =>39.500 19.000-23.000 0.150~0.600 0.150~0.600 <0.750
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Fig.1 Oxidation kinetic curve of the 800H alloy
in steamat 675 C
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Fig.2 Cross-section morphology of the 800H alloy after
oxidation in steam at 675 C
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Fig.3 EDS mapping analysis results of the oxide scale of
800H after oxidation in steam at 675 ‘C for 5000 h
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Fig.4 FIB cutting position of the oxide scale of 800H after
oxidation in steam at 675 ‘C for 2000 h




2023 4

102 A%

5800H &4&7E 675 CEZAHE K 2000 h WELE
TEM B R
Fig.5 TEM images of the oxide scale of 800H after oxidation
insteamat 675 ‘C for 2000 h
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Fig.6 Electron diffraction spots of the oxide scale of 800H
after oxidation in steam at 675 ‘C for 2000 h
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Fig.7 Internal oxides in the matrix metal of 800H after
oxidation in steam at 675 ‘C for 2000 h
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