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Fig. 1 Schematic of planar SOFC design of repeating unit (left) and stack(right) .
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Fig. 2 Schematic of a multilayer composite with a co-ordinate system .
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L7z, W, WEHREICITEELES 5. A8 T, EIRIZHITH ASC #f6liz L 5 &, Nio-
8YSZ/BYSZ ™ 2 J& %T,: 1350°C—T,: 1200°C, NiO-8YSZ/8YSZ/CGO O 3 & % T,: 1200°C—Ty:
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Ja=7 g LU CGO g DRIEIC AV Tz fie m AR 1% 980°C 12, LSCF I A 'L —7&E F -
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Table 1 Geometry and thermo-mechanical properties of each cell configuration used for the calculation.

Yeild Layer thickness Zero stress temperature
a E 0o m Vo stress ¢ (um) Ty (°C)
(<1061 [ (GPa)1® | (MPa)® (-)® (mm3)® oy
ESC ASC | MSC ESC ASC MSC
(MPa)1®

Porous LSM 12.4 35 52 6.7 1.217 - 30 - - 1100
Porous

15.3 45 130 10.7 1.217 - - 30 30 - 950 800
LSCF6428
CGO10 12.5 200 134 3.8 1.028 - - 7 7 - 1200 980
8YSZ 10.5 215 332 5.1 0.512 - 150 10 10 1200 1350 980
NiO-8YSZ 12.8 70 92 6.8 5.103 - 30 300 30 1200 1350 980
Crofer22APU 12.7 220 - - - 270 - - 200 - - 980

*1 Poisson’sratio v=0.3 inall layers. *2 Operating temperature =850 °C@ESC, 750 °C@ASC, 550 °C@MSC. *3 L=100mm, w=100mm.
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(a) ESC —— ESC as-sintered at 25°C (k=3.50 m™") (b) ASC —— ASC as-sintered at 25°C (k=1.82 m™") (C) MSC —— MSC as-sintered at 25°C (k=0.65 m™")
5 —— ESC as-sintered at 850°C (k=1.22 m™') s —— ASC as-sintered at 750°C (k=1.39 m™") 5 —— MSC as-sintered at 550°C (k=0.52 m™")
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Fig. 3 Curvature profiles and residual stress distributions in an (a) ESC, (b) ASC, and (c) MSC.
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Fig. 4 Failure probability and normalized maximum stress in the substrate of each cell configulation

as a function of the applied bending moment at room temperature.
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