2016 2017

Dev?lopment of An Interactive Multi-scale Simulator for Designing Solid Oxide
Fue

XU, JINGXIANG

2,300,000

Ni YSZ

In this research, to theoretically design the electrode of a solid oxide
fuel cell, we developed a simulator capable of elucidating interactive multi-scale phenomena in the
electrode during the operation and investigated the crack generation process of Ni based cermet
electrode by chemical reaction. Using the developed simulator, we found that increasing the yttria
concentration leads to the increase in the oxygen vacancies in YSZ, resulting in the stress
concentration. Thus, the plastic deformation is easy to occur. In addition, we found that the
dissociation of water molecule occurs on the Ni surface and the compressive stress was generated on
the surface, which accelerates the generation of stacking fault in the surface of the
polycrystalline Ni substrate.
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