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ABSTRACT

The oxidation resistance and electrical conductivity of various commercial ferritic stainless steels including STS444 were tested in
an air atmosphere at 700°C. Crofer22 developed specially for SOFC interconnect was also examined for the aim of comparing with
the test results of STS444. Although STS444 exhibited higher oxidation resistance than Corfer22, the electrical conductivity of the
scale formed on Crofer22 was higher, indicating that the resistivity of scale formed on Crofer22 is much lower than that of STS444.
To gain a better understanding of the relation between oxidation behavior and electrical conductivity, the oxide scales formed on
STS444 and Crofer22 were analyzed in terms of the structure, composition, and phase. Consequently, the influence of alloying
elements on electrical conductivity of Fe-Cr alloys was discussed.
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Table 1. Typical Chemical Compositions of Crofer22 and ZMG232 Alloys

7-11)

wit% Fe Cr C Mn Si Ti Al P S La Zr
Crofer22 Bal. 22.0 0.005 0.5 0.08 0.016 0.002 0.06
ZMG232 Bal. 22.0 0.02 0.5 04 0.21 0.04 0.22
Table 2. Chemical Compositions of Ferritic Stainless Steels Used in This Study (Wt%)
STS C Si Mn P S Cr Ni Mo Ti Cu Al
436L 0.08 0.13 0.22 0.021 0.001 17.83 0.14 1.11 0.244 0.02 0.072
430 0.047 0.28 0.39 0.02 0.004 16.23 0.1 0.21 0 0.02 0.003
430Ti 0.009 0.15 0.29 0.021 0.001 20.04 0.14 0.03 0411 0.03 0.089
439 0.011 0.15 0.22 0.022 0.001 18.47 0.19 0.04 0.359 0.03 0.048
444 0.006 0.26 0.24 0.02 0.001 18.59 0.21 1.96 0 0.04 0.048
446M 0.008 0.18 0.26 0.022 0.001 26.21 0.21 1.95 0.055 0.46 0.058
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Fig. 1. Weight gain and area specific resistance of STS444 and
Crofer22” samples after oxidation test in air atmosphere
for 1,000 h at 700°C.
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Fig. 2. Surface SEM images of STS444 and Crofer22 samples after oxidation test in air atmosphere for 1,000 h at 700°C.
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Fig. 3. XRD analysis for STS444 and Crofer22 samples after
oxidation test in air atmosphere for 1,000 h at 700°C.
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5. GDS depth profiles for STS444 and Crofer22 after
oxidation test in air atmosphere for 1,000 h at 700°C.
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