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Abstract The short-term (4 h) high-temperature oxidation behavior of 444Nb and 444NbTi stainless steel at
1100 °C is investigated by X-ray Diffraction,Scan Electron Microscopy and Energy Dispersive Spectrometer to analyze the
phase , microscopic morphology and chemical composition distribution of the oxide film. The results show that the oxidation
weight gain per cm” of the 444NbTi steel is twice that of the 444Nb steel, which is related to the Ti changing the defect
structure of the Cr,0; oxide film. Spallation of oxide film happens to the 444Nb steel sample, it may be that the rapid diffu-
sion of Mn promotes the diffusion of Nb io the interface between oxide film and metal matrix,and the formation of endoge-
nous Nb oxide increases the internal stress and thermal stress of steel. There is a dendritic matrix in the oxide film of the

444NbTi steel sample, which increases the interfacial strength,and the Ti and Al undergo obvious internal oxidation.
Material Index 444Nb and 444NbTi Ultra-Pure Ferritic Stainless Steel, High Temperature Oxidation, Spallation of

Oxide Film, Diffusion, Internal Oxidation
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Table 1 Chemical composition of test 444 ultra-pure ferritic stainless steel/ %

B C Si Mn P S Cr Mo Al Nb Ti N
444Nb 0.012 0.26 0.21 0.018 0.001 18.09 1.88 0.01 0.31 - 0.016
444NbTi 0.015 0.42 0.09 0.019 0.001 17.47 1.88 0.03 0.17 0.16 0.016

(a)

T

B 1 444 SURIRIGHEE G BORE R B AT AR 2047 : (a) 444Nb, (b) 444NDTi

Fig. 1 Analysis of microstructure and precipitated phase of original 444 steel sheet sam-

ples:(a) 444Nb,(b) 444NbTi
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Fig.2 Mass gain of 444 Nb steel and 444 NbTi steel after oxida-
tion at 1 100 °C for 4 h in atmosphere
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Fig.3 Macroscopic surface morphology of oxided 444Nb steel
and 444NDbTi steel after oxidation
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Fig.4 Surface morphology and chemical composition analysis of oxide films of 444Nb steel

(a) and 444NbTi steel (b)
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Fig.5 Cross-sectional morphology of oxide films and distribution of O,Si,Nb and Ti of 444Nb steel (a) and 444NbTi steel (b)
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Fig. 6 Cross-sectional morphology and oxide ( precipitate) distribution of oxide films of 444Nb

steel (a) (b)and 444NbTi steel (c) (d)
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