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Abstract: This paper introduces a new class of high-temperature oxidation-resistant austenitic heat-resistant steels which
offer a continuous, stable, spontaneous dense layer of alumina with superior high-temperature oxidation resistance and
creep resistance to conventional chromia( Cr,0; ) -forming stainless steels. Detailed analyses of the oxidation mechanisms
and alloying effects on the oxidation behavior of these newly developed alumina-forming steels at high temperatures in air
with 10% water vapor were presented. It was also found that the creep resistance and high-temperature mechanical proper-
ties for these heat-resistant austenitic steels were improved due to precipitations of stable nanosized NbC , Fe,Nb and NiAl
precipitates at elevated temperatures. The perspective of utilizing these novel alumina-forming austenitic stainless steels as

engineering components is analyzed and discussed.
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Fig. 1 A schematic representation of growth rate data for

specific oxides
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Fig. 2 A schematic representation of thermodynamic stability

data for specific oxides
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Fig. 3 (a) oxidation kinetics in air with 10% water vapor and

(b) backscatter electron images after 72 h of oxidation at

800 °C in air
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Table 1 AFA steels nominal compositions ( w/% )
Element
No. i Cr Al Nb Mo Mn Si C B Other Fe  Reference

1 20 14.2 2.5 0.8 2.5 2 0.15 0.08 0.01 0.04P Bal. [4]
2 20 14.2 3 1 2 2 0.15 0.08 0.01 1W, 0.5Cu, 0.04P Bal. [18]
3 20 14.2 3 1 2 2 0.15 0.08 0.01 1W, 0.5Cu, 0.14Hf, 0.02Y, 0.04P Bal. [18]
4 20 14 3 2.5 2 2 0.15 0.08 0.01 0.5W, 0.5Cu Bal. [18]
5 25 18 3 0. 86 1.5 1 0.15 0.08 0.01 0.04P Bal. [14]
6 25 18 3 0.8 1.5 1 0.5 0.08 0.01 0.04P Bal. [20]
7 25 18 3 0.8 1.5 - 0.15 0.08 0.01 0.04P Bal. [21]
8 25 15 4 2.5 2 2 0.15 0.1 0.01 0.09Y, 0. 14Hf Bal. [19]
9 12 12 3 0.7 - 6 - 0.1 0.01 - Bal. [24]
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