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Abstract : Recently, eco-friendly sources of energy by fuel cells that use hydrogen as an energy source has emerged as the next generation of
energy to solve the problem of environmental issues and exhaustion of energy. A solid oxide fuel cell(SOFC) classified based on the type of ion
transfer mediator electrolyte has actively being researched. However, the reliability according to the thermal cycle is low during the operation
of the fuel cell, and deformation problem comes from the difference in thermal expansion coefficient between the electrode material, the
components made of ceramic material is also brittle, which means disadvantages in terms of the strength. Therefore, in this study, considering
the states of the manufacturing and operating of SOFC single cells, the stress analyses in the each of the interfacial layer between the anode ,
electrolyte and the cathode were performed to get the basic data for reliability assessment of SOFC. The obtained results show that von Mises
stress according to the thickness direction on operating state occurred maximum stress value in the electrolyte layer. And also the stresses inside
the active area on a distance of 1 pm from the electrode interface were estimated. Futhermore the evaluation was done for the variation of the
stress according to the stage of the operation divided into three stages of manufacturing, stack, and operating.
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Table 1, Materials of the anode, electrolyte and cathodes)_

Anode(Ni-YSZ) | Electrolyte(8 mol%YSZ) | Cathode(LSM)
Young’s
modulus(GPa) 33 215 33
Poisson’ ratio 0.17 0.32 0.25
Density(g/em’) 6.87 5.90 6.57
T.E.C(1/K) 12.5%x1076 10.8x 1079 11.2x 1079

1 ) .
Table 2, Zmodel size of the anode, electrolyte and cathode in

SOFC.
Anode Electrolyte Cathode
Width(mm) 50 45 45
Depth(mm) 50 45 45
Thickness(mm) 0.86
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