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Abstract: The thermodynamic and kinetic basic theories of high temperature oxidation of metals and
the theoretical conditions for the formation of protective oxide scale on FeCr alloys were described
briefly. The characteristics of oxide scale structure and oxidation kinetics of traditional martensitic
steel were summarized. Three new characteristics of oxidation behavior of new martensitic steel were
summarized, namely good oxidation resistance, anomalous relationship between temperature and
oxidation rate, and a special Cr-rich layer. It was pointed out that the oxidation behavior of some new
martensitic steels is close to that of austenitic steels, and the oxidation resistance of martensitic steels
was expected to be increased to the level of austenitic steels. The effect of Co, W and Si on the
internal/external oxidation transition is the key research direction in the future.
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Table 1  Chemical compositions of some new type martensitic steels (mass fraction/ %)
Steel C Si Mn Cr w Co A% Nb Others Fe Reference
MARB2 0.082 0.73 9.16 2.47 3. 30 0.048 Bal [58]
VM12 0.120 0.48 11. 37 1.44 1.49 0. 047 0. 29Ni,0. 28Mo Bal [59]
NPM 0.074 0. 29 0. 44 9. 26 2. 84 2.95 0.210 0. 056 0.013N Bal [56]
10Cr6Co 0.070 0. 30 0.62 10. 80 6.52 0.270 0. 86 Mo Bal [60]
X20 0. 200 0. 26 1.00 12. 40 0. 06 0.03 0.054 1. 0Mo Bal [60]
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