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Abstract The 8mol.%Y.0;-ZrO, mainly employed as an electrolyte of solid oxide fuel cells(SOFCs) shows excellent
electrical properties but has a weakness in the mechanical properties. Since the electrolyte of SOFCs requires both
good electrical and mechanical properties, this study was conducted to meet both/requirements. The electrolyte thin
films were produced on the LSM(cathode material) substrate of a cell and Si wafer. Four electrolyte film types of sin-
gle layer and the multiple layer, consisting of 3- YSZ (3mol.%Y.0;) with excellent mechanical properties and 8-YSZ
with the excellent electric conduction, were produced by electron beam coating technology. The crystal structure and
the mechanical properties were also analysed. As the results of the study, the 3- YSZ thin film turned out to be in the
tetragonal, partially monoclinic phase, while the 8-YSZ thin film showed the cubic phase. The residual stress in the
multiple layer was lower than that of the single layer. The microhardness of the multiple layer was similar to that of
the existing 8- YSZ single layer both before and after annealing treatment.
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Fig. 1. Four types of thin film layer production.
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Fig. 2. SEM micrographs of sintered LSM substrate at different
sintering temperatures.
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Fig. 3. Apparent porosity and bending strength of sintered
LSM substrate at different sintering temperatures.
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Fig. 4. Deposition rates of YSZ films produced from electron
beam evaporation method.
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Table 1. EDS results of YSZ thin films.

) Yttria content (%)
specimen Theoretical Experimental
3mol.% YSZ 54 5.65
8mol.% YSZ 137 14.76
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Fig. 5. Yttrium composition analysis of YSZ thin film deposited
with YO, content of starting materials.
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Fig. 6. XRD patterns of YSZ thin films deposited from YSZ
source sintered at 1400°C.

(f) 8mol % YSZ(50mA)

(¢) 3mol% YSZ(50mA)

Fig. 7. AFM images of 3mol.% and 8mol.% YSZ thin films de-
posited from YSZ source sintered at 1400°C.

= EAsta sle Ze® vebdoh 8-YSZ wete] A
]

YyAE o AN 7|7} Frhge wet 3-
ko] (111) We] A gL &

ob} u}AJAlo

YSZ tehe) 5ok



e - A - et A 2 o3 AZR wAlslE AR AxE Y2 AR 22 F ddEte) A B 97 796

1
-~ Tq1n (1) as-deposited
3 (2) annealed
g
2
7]
b
& @
-]
1)
2‘0 3‘0 4‘0 5‘0 6‘0
2@ (Degree)
(8) 3mol%YSZ thin film
-
3 (1) as-deposited
3 ca11) (2) annealed
2
17}
I~
73
-
[
]

20 30 50 60

40
2©(degree)
(b) 8mol%YSZ thin film

Fig. 8. XRD patterns of YSZ thin films deposited on Si sub-
strate from YSZ source sintered at 1100°C.
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Fig. 9. XRD patterns of YSZ thin films deposited on LSM from
YSZ source sintered at 1100°C.
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Fig. 10. AFM images of YSZ thin films deposited from YSZ
source sintered at 1100°C.
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