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Development on Thermal Stress Failure of Solid Oxide Fuel Cells
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Abstract: Solid oxide fuel cell (SOFC) is a high-efficiency, fuel-flexible, all-solid-state fuel cell, which is the focus of competing
research and development around the world. It operates at a high temperature for a long time, and the material properties of the
running components are quite different. The problems of component damage and failure caused by the inevitable internal thermal
stress severely affect its commercial application. The thermal failure of SOFC has different manifestations and mechanisms in
different scales. This review summarized recent work on the stack, single cell and electrode. The corresponding comments and
suggestions in this field were given. This review could provide a guidance for studies on the thermal failure problems of SOFCs.
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Fig. 1 Schematic diagram of principle of solid oxide fuel cell (SOFC) electrodes
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Fig. 2 Schematic diagram of a double-layer cross-flow SOFC
stack
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(a) Cracks of Ni-YSZ

(b) Cracks of YSZ-YSZ

(c) Stress—temperature difference curves in the fracture process
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Fig. 6 Effect of Ni on microstructure’s fracture
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