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Abstract: The oxidation kinetics curves of 00Cr20Ni20 and 00Cr20Ni20Mo4 heat resistant steels oxidized at 800 C
for 100 h were measured by weight gain method, and effects of Mo element on the high temperature oxidation be-
havior of 00Cr20Ni20 steel were investigated by SEM, EDS, XRD and other methods. The results indicate that
Mo can accelerate the oxidation of the material in the early stage of oxidation to rapidly form an oxide film with
effective thickness. With the prolongation of oxidation time, 00Cr20Ni20Mo4 presents desirable oxidation resist-
ance gradually. The oxide film is divided into inner and outer layers, where cracks are generated on the parallel
surfaces of 00Cr20Ni20 steel, and that of 00Cr20Ni20Mo4 steel is complete and significantly thinner than the for-
mer. The surface oxide films of both heat resistant steels are composed of (Cr, Fe),0,, (Cr, Fe),0O,, and pro-
portion of (Cr, Fe);O,is increased due to Mo addition. The surface oxide of 00Cr20Ni20 steel is flaky, while that
of 00Cr20Ni20Mo4 steel is spherical, which is covered with amounts of small flaky oxides.
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Tab.1 Chemical compositions of heat resistant steels %

wp
C Si Mn S P Cr Ni Mo Fe
1 00Cr20Ni20 0.02 0.33 0.28 0.01 0.02 20.07 21.77 0.55 4v4:
2 00Cr20Ni20Mo4 0.02 0.59 0.28 0.01 0.01 20.20 21.60 4.19 4vh:
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Fig.1 Oxidation kinetics curves of both heat-resistant steels
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Fig.2 Surface morphologies of oxide film of both heat-resistant steels
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Fig.3 Cross-sectional morphologies of oxide films

of both heat-resistant steels after oxidation for 100 h
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Tab.2 EDS results of oxide films of both heat-resistant steels %
b wp xp

M O Mo Cr Fe Ni O Mo Cr Fe Ni
1 16.04 — 14.81 68.46 0.69 39.71 — 11.28 48.54 0.47
2 14.66 — 66.93 12.43 5.99 36.25 — 50.92 8.80 4.04
3 42.43 2.94 22.15 21.71 10.76 72.05 0.83 11.57 10.56 4.98
4 5.43 4.26 24.02 44.92 21.36 16.86 2.20 22.93 39.93 18.07
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Fig.4 XRD patterns of oxide film surface of both

heat-resistant steels
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