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Abstract

Fabrication and crystallization characteristics of yttria{¥Y.0;} stabilized zirconia(YSZ) thin
film by sol-gel process were studied. YSZ sol was synthesized with zirconium n-propoxide
(Zr(OC.H;)) and yttrium nitrate pentahydrate (Y(NO;:):;.5H,0). YSZ film was prepared by
depositing the polymeric sol on porous Al;O; substrate by spin-coating, and the film charac-
teristics were investigated by FTIR, TG-DTA, XRD, DSC, optical microscopy and SEM. The
film topology was uniform and cracks were not found. It was found that the annealing tem-
perature and the concentration of stabilizer affect the crystallization of YSZ film. The YSZ
film began to crystallize from amorphous to tetragonal phase at 400°C, and it was nol con-
verted to cubic structure until 1100°C. It seemed that the grains were formed over 700°C
and the average grain size was obtained about 0.2um. :

L

Y:05 Mg0, Ca0 5¢ <¢t3}A7 d7he <
g A2adels $78 WESEY % d4es
gated g8 FERAETM AMEE ERE opig,
A iz A4E d2ol2FEAR Q8
& ol 2dEAE AU gt s Azay
ot7h diel e A=BAgH 5] AALE o] FA
ke #4de] 1898 NernstVof o]&] HAE o
T, 4 JE3vecls dioltdmde] i
AN A2A g2 A7 ] FeodA g

o] oA o|Er|o} ¢AFHRZH e}l (YSZ;

Y.Q, stabilized ZrO)+= H-& A d 9459 &
A9 g8d QAL E AW Aol AEARA,
O dAYHE @ Ad8AA @ B Eow AbS-
3 Yot HZ ¢ A2adel aH AR
o g A7 buk FHERE, FAZLE
& AR BLER F o7 B geld ol
& AV glE getge s dH¥ED g dFo
=8, olm] 1986l AHEH (sputtering)e]
of&) Az ey AbnAM YL ADdEe] 2 bt
i, HIele weE A dids o] &% vl
A ek A5 $astA D= i
F-AYE (D) ¥ud & 22(600°Ce]3h)ql



184 e g A EetE 4309 A3 1997

A pehe W Az Araa, (2) 2983
ol B4 4FHE (CVD) S yuch
RoHo2 He wHel /W) 2ol Fhgst
H, (3) YREW) AN EPHEE #

A8 ¥ R 2yUe 22 & a, (@)
97 29171804 Aﬂa}“‘ 29¢ ¥ 4+ 9

(5) |43 28u]fo] 4o 4
& A9 AN, WEARHE Hss 7
SR AeAE R FEEUNES AT

o
BHE " o Fopdld #EEA A E%l itk

oo & AT ae FHE Az U
FEE& AL e E-2H (sol-geD) & o] &5t
olx gl A=zzvol A HHRLE ARSI I
BHE EA4E A g9 A SRR

YSZ & A=z §st 2LEA A Zirco-
nium n-Propoxide(Zr(OC;H,),), Yttrium ni-
trate pentahydrate (Y(NO,).5H0)E A}g-%}

o, fulg= v EH(125°C) 0] B3 F7¢o
ko 2-Methoxyenthano! (EthyleneGlyeol-Mo-
nomethy! Ether ; CHOCH.CH.OH)& Apg519
v} ZulEE 2 (HNO)S AMgdln 752
& Jl& FR5E AMgsith 2EEdE AS
alkoxide' = F7138} o =i$ wiHsA
'3}7] Wil fole] ey £ uvlE

2 2 asly] 8N F5 30%0| 5]
:'“EE ““—Hﬂ]f“] olRol i, HEH &% 60%

o3Il Z7AH FHAAE o] &3t A2REH
ol A stock solutiong AZsHT A=
AAEE o|Edlole] w3, 4.5, 6, 8mol%Y.
0:-Zr0,2 28ty §4H& 7\1]7‘?5]' 3, b
AMukee] Fo3A 5 29 <2 HO/alkoxide
=1~15 B2 sgich Z¥ dapepabad g
#74-& Fig. 1o JeRl %

Ao (X ¥ ml;
fo ofo flr

it

| Zn{Q-nPr).+2-MOE |

1

[ 120°C, Zhr ]
]
H

[ air cooling to 70C__ | TNODBRO &

2-MOE,

i 120C, 2hr |

[air cooling t? room temp | [THO+ENO,+ |
| | 2-MOE |

[ Mixing at room temp |

[ 05M Sol |

|
| Spin—coating
| Multi- coating
drying )
450°C, 20min

Annealing
700°C, 900°C, 1100°C

Fig. 1 Experimental procedure of YSZ film fabri-
cation
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gel heated at 70T
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