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The Warpage Phenomena of Electrolyte Layer During the Sintering
Process in the Layered Planar SOFC Module
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Abstract: A layered planer SOFC module was designed from planar-type SOFC. It was prepared by
multi-layered ceramic technology. To form the cathode and the anode in the layered structure, reliable
channels should be made on the both side of electrolyte perpendicularly. However, monolithic SOFC using
multi-layered ceramic technology hasn’t been studied another group, and the warpage of electrolyte in the
channel, also, hasn’t been studied, when electrode is printed on the electrolyte. In this study, the channels
are prepared with electrode printing, and their warpage are evaluated. In the case of YSZ without
electrode, the warpages are nothing in the limit of measurement using optical microscope. The warpage of
‘YSZ-NiO printed’ increases than that of ‘NiO printed’, and also, the case of ‘double electrode printed’ is
similar to ‘YSZ-NiO printed’. It is thought that, in the printed electrolyte, the warpage is related to the
difference of the sintering behavior of each material.
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Fig. 1. The structure of layered planer SOFC module.
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Fig. 2. Flow chart for the layered planer SOFC module.
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Fig. 3. The channel morphologies of YSZ modules with
the variation of channel width (a) 500 ym, (b) 1,000 um,
(¢) 1,500 ym, and (d) 2,000 ym.
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Fig. 4. Warpage of electrolyte layer with channel width
and electrode printing.
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Fig. 5. The channel morphologies of printed electrode
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Fig. 6. The fractured morphology of green modules
printed double electrode for 1,000 ym of channel width.
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Fig. 8. Microstructures of electrode, (a) NiO printed, (b)
YSZ-NiO printed, (c) double electrode printed, and (d)
double electrode printed surface.
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