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3Y-Zr0, Botell 8Y-ZrQ, £ubE 0, 33, 50, 67, 100% W2 FAM 2 &4 o, He|= Alry dhyg
Adlel 1500T o4 4A)17F Beb Adale] K 2aye) vhehe Azslgdc}h 2z} v FATE, vlATE,
zEl% I A7) Qe e X4 854, S8 a] B (scanning electron microscopy), 233 lu e Badr]
(impedance anaylser)S ol -l _LAI-H}U,&E]—. AY-Zz0 0% 330 A7beled Mgl 2wl o] Gda Ha
<Rd™ 750C olielx] ZAALRE e A9 A8R de] ALEE 8Y-ZrQy sHEY 7|AH FA4e]
Foma FAAAZ =3 o) ¢ s Nz algdch 8Y-Zr0, £be] 33% ¥l zdbdde) 8Y-Ir0, X
HAHc)l FHA]sle] e =2 Arrhepius A A wBolul= 5007 o]ale] waeidd vehle A0 R4
BY-Zr(), £rte] ol A AHEE AAANTF 718770 HalA ahkshs ubgie] 8Y-Z:0, Fate] FA Hrisl
ARG AL AR j 71877 MR Mg a2 ey dielch

ABSTRACT

After adding 8Y-Zr(, powders to 3Y-Zr(0, powders at ratios of 0, 33, 50, 67, and 100% by weight, the mixed
yitria-stabilized zirconia specimens were fahricated into Lhin plate using tape-casting method and then sintered
at 1500°C for 4h in air. The crystalline structure, microslructure and electrical properties of the sintered zirconia
thin plates were investigated by using X-ray diffraclometer, scanmng electron microscope and impedance analy-
ser, respectively. At the temperatures higher than 7507, the sintered thin plate with 33% 8Y-ZrQO, content
shows higher mechanical properties and lower elecirical resistivity than 8Y-ZrQ» thin plate which is generally
used as an eleclrolyte for solid oxide fuel cells. This is due to the fact thal the zirconia thin plates with
low 8Y-Zr(; content maintain the slope of low temperature region up Lo high temperatures, whereas at tempera-
tures higher than 500 the slope decrease in the zircenia thin plates with high 8Y-ZrQO, content.
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Fig. 1. SEM photographs of the microstructures of the
specimens made of 3Y-ZrQ; and 8Y-Zr(Q; at a 8Y-
Zr(, content of (a) 0%, (b) 33%, {c) 50%, (d) 67%,
and (e} 100% by weight. All the specimens were
smiered at 1500C for 4h in air.
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Fig. 2. The SEM photograph of the microstructure of the ¢
specimen made of 3Y-ZrQ, and 8Y-ZrO; at a 8Y- .
Zr(y content of 50%. The specimen was sintered .
at 1500C for 10hr in air. Jt
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Fig. 3. Xray diffraction patterns of the specimens made
of 3Y-Zr(y and 8Y-Zr(Q, at a BY-ZrQ. content of
(a) 33%, (b) 50%, and (c) 67% by weight. All the
specimens were sintered at 1500T for 4h in air.

Table 1. Fracture Toughness of the Sintered Samples
Obtained by Press & Sintermg Method®

Samples Fracture Toughness {MPa:m'®
09(3YZ) 6.68
50% 425
100%(8YZ) 1.83
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Fig. 4, Impedance spectra of the specimens, measured al
250C in air.
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Fig. 5. (a) A representative spectrum of 8YZ specimen
and (b) the histogram of the electrical conductivi-
ties of the specimens, measured at 7507 in air.
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Fig. 6. Arrhenius plots of total conductivities of the speci-
mens made of 3¥-Zr(: and 8Y-Zr(: at a 8Y-ZrO:
content of 0% (W), 33% (@), 67% (A), and 100%
() by weight (3) overall temperature and (b)
at high iemperature.
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