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Table 1 Chemical composition of austenitic heat resistant steels W /%
%> C Cr Ni Mn N Si Re Mo w
1" 0.39 22.77 12.72 0.76 0.14 1.36 0.06 0.01 0.25
2* 0.40 23.20 12.16 0.77 0.10 1.45 0.05 0.24 0.25
3 0.39 23.46 12.36 0.76 0.15 1.48 0.07 0.49 0.24
4 0.38 23.67 12.01 0.74 0.16 1.45 0.06 0.73 0.24
5* 0.42 23.69 12.04 0.72 0.17 1.50 0.06 0.95 0.24
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Fig. 1 Microstructures of austenitic heat-resistant steels with different Mo contents
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Fig. 2 XRD patterns of heat-resistant steels with 0.24%Mo and without Mo
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Fig. 3 Oxidation kinetics curves of austenitic heat-resistant
steels at 1 200 C
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Fig. 4 SEM images of oxide film of austenitic heat-resistant steels oxidized 100 h at 1 200 °C
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Fig. 5 XRD phase analysis of oxide film
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Effect of Mo Addition on Microstructure and High Temperature Oxidation
Resistance of Austenitic Heat Resistant Steel for Magnesium Reduction
Tank

LI Yan-zhao, WANG Guang-hui, DU Xue-shan, SUN Yu-fu
(School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract:

The effect of Mo on the microstructure and high temperature oxidation resistance of austenitic heat-resistant
steel for magnesium reduction tank was studied by using OM, SEM and XRD. The results show that the
matrix structure of the heat-resistant steel without Mo is austenite + second phase (MxCs, M,C;, Cr,Fe,,C
and WC). After Mo addition, new phases Mo,C is formed, and the microstructure is refined. Carbides grow
up with the increase of Mo content. The oxidation resistance of heat-resistant steel at 1 200 °C increases first
and then decreases with an increase in Mo content. When the Mo content is 0.49%, the oxidation resistance
of steel at high temperature is the best. The increase of oxidation resistance is mainly attributed to the fact
that the addition of Mo hinders the outward diffusion of elements in the heat-resistant steel and the short-
circuit diffusion channel provided by grain refinement accelerates the formation of protective oxide film. The
decrease of oxidation resistance is mainly attributed to the further refinement of grains, which is not conducive
to the formation of protective oxide films.
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