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Table 1 Nominal composition of the Fe-Cr-Co alloy (/%)
Cr Mn Co Zr La Y C S P Si Fe
12.44 0.57 9.68 0.024 0.0074 0.0014 0.0031 0.0016 0.0088 0.032 Bal.
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Fig.1 Schematic diagram of experimental equipment for oxidation

in SOFC anode atmosphere
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Fig.2 XRD patterns of Fe-Cr-Co alloy after cyclic oxidation
at 750 C for 600 h
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Fig.3  Cross-section morphology (a) and EDS element line

scanning (b) of Fe-Cr-Co alloy after cyclic oxidation at

750 ‘C for 600 h
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Fig.4 Flow chart of establishing geometric simulation model of

real oxide morphology
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Fig.7 Simulation model and magnification of oxide region
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Table 2 Parameters of the Fe-Cr-Co alloy[9’ 19, 30, 31]

Parameter E/MPa u p/X 10 kg:m™ c/T-(kgK)"! CTE/X10° C!'  JW-(cm'K)"
Oxide scale 250 0.27 3.984 755 8.5 0.3
Substrate 225 0.3 8.9 518 11.9 0.6
0.117 mm
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Fig.8 Displacement boundary conditions of the model
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Formation and Thermal Stress Analysis of Oxide of Interconnects Alloy in SOFC
Reduction Atmosphere

Miao Zhongyi', Chen Lin', Zhang Wenying', Xiong Chunyan?
(1. China University of Geosciences, Wuhan 430074, China)
(2. Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: The high temperature oxidation behavior of a new metal interconnects material Fe-Cr-Co alloy in SOFC anodic atmosphere
(N21+2%H,+60%H,0) was studied by cyclic oxidation at 750 °C, and then the thermal stress analysis was carried out based on the interface
morphology of the real oxide and the alloy. The phase structure, cross-sectional morphology and composition of the alloy oxide were
characterized by XRD and SEM equipped with EDS, and the thermal stress extreme distribution of the alloy oxide was simulated by image
processing and finite element simulation technology. The results show that 2 um oxide is formed by cyclic oxidation of Fe-Cr-Co alloy at 750 °C
anode for 600 h, which is composed of Fe-doped Cr,0Os inner layer and MnCr,O;4 outer layer, and the simulation analysis shows that the maximum
shear stress at the interface is distributed in the region between the peak and trough, which makes the oxide in this area easy to peel off first.

Key words: solid oxide fuel cell; metal connector; anodic atmosphere; true morphology of oxide
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