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ABSTRACT

Yttria stabilized zirconia (YSZ) thin films were prepared by Lhe electrochemical vapor deposition (EVD) method
on the porous ALO, subsivates. Yo wol% of thin film was Unearly wmereased with ytinum mole fraction of
vapor phase. As yttnum mole fraction (Xypz=40.18) increased, dense and faceted thin films were enhanced.
However, as the yttrium mole fraction (Xyoy=0.04) decreased, porous thin {ilms with monoclinic phase prevailed.
With increasmg pressure difference of substrate sides, penetration depth decreased, poresity and amount of
monoclinic phase in the films increased.
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Fig. 1. Schematic diagram of EVD appratus.
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(b)
Fig. 3. SEM of {ransverse fracture surface (lefthand) and surface morphology (righthand) of EVD} layer for diffe-

rent YCl; mole [raction in metal source gas, deposited at 1150C for 2 hr,
(2} Xyep=0.18, (b) Xyp=0.04
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Fig. 4. X-ray diffraction patterns of the YSZ films for
different yitrium mele (raction, depeosiled at
1150C for 2 hr.
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Fig. 7. SEM of transverse [racture surface (a) and surface morphology (b) of EVD layer wilh vearibus pressurce

difference, deposted al 1150%C for 2 hr.
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Fig. 9. X-ray diffraction patterns of electrochemical va-
por deposited YSZ layers al various pressure
difference.

{a) AP=10 torr, (b) AP=30 torr. (c) AP=40
torr

78 o] o] ARRAL Aua AFm ek °15

re AR AAE YA 1 SF YHET

FRE AHe g olFsli ole-& ReFErh

Fig. 82 11507, 2417ke] Z=22.2 APE 5~40torr 2
WekAge W] YSZ $3Fe] AlaEle AA S #14
Z, penetration depth?] W#-E jelhf #olc)

- 360_

¥ due
1] 10 20 a0 44
T T T T T e
10 Kyeoe0i8

w £
ETYS / 1* %
£ - / E
o @
3] E
c u =
T o6 / =
g -— q@m o
[=} k=
:
Boosf = - a2
Cc o —— - °
o —
q " '// \\\ o g
woaz / u &

/. >

.

5 0 2 10 40

Pressure differenceltarr)
Fig. 10. Changes of fraclion of monoclinic phase and

Y0y mol% in films with pressure difference,
deposited at 1150C for 2 hr.

Peneiration depth= =kt Z=7}3 "-”ﬁ% taste
ez gledl sheEAk} 5o
v} 20torr o] Ate] A=

2o Wk A1
Srb F 7kl wal

~ ZAe] mAAH A

D A%

22
el =.q] ]. - :lg] ﬂE?T— A v}
& gpalAake] AlE 7her)
ch o] Ao} slAlx Fig 52
gk g3 ol e Fig 103
HiE2 Ao
095 A==

il opt M,
S 4L

_E.mi

L%EM—JL aleh
Fig. 1040 = Ingeld}t Lewis® o2 #|4kd
%2 Yo0; mol% s 7 viehilslet. o]t 7 A

BEE AR 0 BbRae) ke wE3] N0, molt
o w5k o] et 2 g 9 4 gk Winubstsh

Buiggraal®= Y-TZP(Telragonal Zirconia DPolycrysial)
E hot water £el|A] Al &£F224 JeEp s AF w3
tsfe] ok vl gled HeO Y-TZP A4 Ys}

1l 25he] o Y(OH), A& 843k =n] o]=l3 vhe &
Y-TZP %Al 7prg 3ol x1 e Y&] v} dofrlrlz
BtHh tﬂ-ﬂ}ﬂ-l HulARE Yo| ghake] Langed] 97
=W o) FH9] FhE kA Fol Al ke 2 A EA ok
gHatr) A E 79 B H4b FEE e H02

=

25837



YSZ s AgsEe) S4e vAE AoseEE 279 & EHW

1000 900 800 700 600
e T v T T T T

20 WXy =013
|.\ - 8K =021

05 | A

N\

LogsT{SKfcm)
/l

AN
N
-05
1 I 1 L 1 L 1 I 1 N T
[o]:) a9 10 11 12 13
1000T{Ry

Fig. 11. Temperature dependence of electncal conduc-
tivities of Lthe YSZ films deposited at 11507
for 2 hr. (AP=10 torr)
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