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For ensuring mechanical durability and reliability of solid oxide fuel cells (SOFCs), precise evaluation of
mechanical stresses in SOFC cells/stacks is necessary. In SOFCs under operation or fabrication, the components are
exposed to high temperatures and specific oxygen potential conditions, and the local distributions of these conditions
vary depending on the operation or fabrication condition. Changes in temperature and oxygen potential frequently lead
to changes in crystal structure and oxygen nonstoichiometry, thus mechanical properties, of the SOFC component
materials. Therefore, mechanical properties of the SOFC component materials are required to be evaluated at elevated
temperatures while controlling oxygen potential. In this paper, results in our research group on in situ measurements of
mechanical properties of SOFC component materials are reviewed.
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Fig.1 Schematic illustration of oxygen potential distribution in
an SOFC single cell under open and closed circuit conditions.
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Fig.2 Schematic illustration and picture of experimental
apparatus for in situ elastic modulus measurements with the
resonance technique.
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Fig.3 Young’s moduli of typical SOFC electrolyte materials as
a function of temperature under 1x10 bar of p(0,). GDC;

Ce9Gdy,10;.5 YSZ; (ZrO3)0.92 (Y203)0.08, and ScSZ; (ZrO;)g0"
(S¢203)0.1-

EMIMEENTND, 1982 L7285 T, SeSZ ARd, i
B TOY o ZROBD 22 5 OINT, sz
PESHLOEHERI IS,

Fig.3 11X, &b AR SOFC BAVEMEICH 5 8YSZ
DY TRELR LTz, 8YSZ 1%, Fig.3 OMEIEMEL T,
10GDC & [ USL A i A E 2 D E S b Tnsd, L
ML, 8YSZ DY VL, 10GDC DZN LT k& B
D, TeL A ScSZ DY v VRIGEWVIREKRFEEZRT,
bbb, YUURIE, BORKTIX ScSZ 1T EA TN
LoD, PR (400~800K) IZBWTEA L=, &5
WZIREN EFT 2 &000MNT 5, REROIRERFMED,
Giraud & Canel IC X > ThHHE SN TWS,® BEkDEY,
8YSZ TIHWEE CFmnZEfbsnd EE5bh s,
LU, MAFBIHMUETIXEETRL, EAFGEEITHR
RICFEERE T A LW HE L H D, FEEEICAIIE TH W
8YSZ DA, X BREHHIE /) BIS & FE S50
T U NRE T EFSEHED AT MU BRl S
B, 19 - OfERIT, 8YSZ TIE, B I A RNl
LTWbHEDOD, 7=y (BBHFEA A ) I 7MEED
5N, EFREELTNDIILEZRELTWDS, T
SHMEDERICLD L, ZOLIRT =FOEHRER
EILIRE EH ELICERB L, Yo 7 RB kD ERDIRER
BT, IREHmEEE D, LR oT, 8YSZ Oy
THRTRONDFRLRERAED, HaihEZbici 5
LoLEZLND,

Bl & 2 7227 o B OIR R, RIS IR CH
58 % il = 9 SOFC & fif & # FF(Lag 3Sr).2)(Gag sMgy,)0s.s
(LSGM) 29 %> SOFC Ze&ifmtf #H(Lag 6Sr0.4)(Cog2Feg §)05.5
(LSCF), (LagSry4)Co05.5 (LSC), (LagSty4)FeOs.s (LSF)
IZBWTHEN SN TV, 2Bl TXa7AhA b
RIS & BB Rk Cdb 5, BEFR YT 1 X107 bar 1281 5,
LSCF, LSC, LSF OV 7 ROBEERFME, Figd (R
T, TR SDOZESHA BN, Wb 700~1100 K O
IZBWT, AR OILH I ki1 5, D B
FOENRR U ThHIVUE, MHERBIEE X LSC < LSCF < LSF
DIETE, Figd RS 5HHY, LSCF, LSC, LSF @
YU URIE, FHEN 800~1000 K IR BV The/h
MERL, TOHK%, FiRLILTHEMT 5, LSC O¥ v 7R

DA, SDIZHIET L LHWEDT L5, FROREKF
P, MU Xe 7204 FEBEEL LD

(Lag53S194)(Cog2Feg3)Os.5 (Bag sStg5)(CogsFep2)0s.s D



B - xrF—-

200 T T T T T
©
o %X
O ” .... 3 X
- 1] ® Q

150 | X0 o™e <
w x ..

°
g ® XO ox
= .. XQ y >‘<><
8 100} Ru8EB0 l
£ oo ® LsSC
© ® O LSCF |
b7 oo X LSF
©
m 50 1 1 1 L 1
200 400 600 800 1000 1200 1400

Temperature / K

Fig.4 Young’s moduli of (Lag¢Sry4)Co0;.5(LSC),
(Lag S19.4)(Cog2Fe 8)O05.5 (LSCF), (Lag 6519 4)FeOs_5 (LSF)
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The solid line expresses calculated values by egs. (3) and (5).
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Fig.9 Young’s moduli of (Lag¢Srg4)(CogoFeg5)0s.5 (LSCF) as
a function of p(0,) at 873, 973, 1073, and 1273 K.
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