#23% B M ok F 33 2 4 Vol.23 No.1
200942 A CHINESE JOURNAL OF MATERIALS RESEARCH February 2 0 0 9

Bk IRHIE R AR EN — S sEFK -

ERAE T LT O HE Wksr KGR
L WRE TR AR /RS 150001
2. W/ TR 5 58 ARERR ST WK 150001

# E RAEERRTBUNEE Ni-YSZ(RLLREIRLE) ML L% YSZ MR, 55 TR YSZ &
B SN R KRR YSZ BUBREREN. SRR, YSZ SRN 20 g/L, WRBIEN 10 V, WA
5 min B, fEE bk KEITBRI TSR YSZ . RS AS A RS, BEAY 10 um.

SLEIE) EHLIERIRATR, RIKUTR, W, SR 9 AL

S3¥ES  TB321, TMI11 XEHS 1005-3093(2009)01-0108-05

Preparation of yttria-stabilized zirconia (YSZ) films by an
electrophoretic deposition method

WANG Zhenhua! SUN Kening?** SHEN Zhemin! = SHEN Shuiyun' ZHANG Naiqing?
1.Department of Applied Chemistry, Harbin Institute of Technology, Harbin 50001
2.Academy of Fundamental and Interdisciplinary Sciences, Harbin Institute of Technology, Harbin 150001
* Supported by National Natural Science Foundation of China No0.90510006 and the Natural Science Foun-

dation of Heilongjiang Province No.ZJGO0703.
Manuscript received April 16, 2008; in revised form June 6, 2008.
** To whom correspondence should be addressed, Tel:(0451)86412153, E-mail:keningsun@yahoo.com.cn

ABSTRACT  VYitria-stabilized zirconia (YSZ) films on Ni/YSZ substrates were prepared by elec-
trophoretic deposition under constant voltage. Effects of YSZ content, applied voltage and deposition
time on electrophoretic processes and YSZ film properties were investigated. Results showed that dense
YSZ films can be obtained when 20 g/L YSZ suspension was used and a deposition voltage of 10 V was

applied for 5 min. YSZ film contacts with anode substrate compactly with a thickness of 10 um.
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Fig.1 Curves of linear potential scan for suspension

system with different YSZ contents
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Fig.2 Relationship curves of deposition current with

deposition times at different applied voltages
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Fig.3 SEM photography of YSZ films deposited at different voltages. (a) 5 V; (b) 10 V; (¢) 15 V; (d)

20 V; (e) 30 V
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Fig.4 Relationship between deposition weight and

deposition times at different applied voltages
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Table 1 Surface morphology of YSZ films prepared at different applied voltages and deposition times

Deposition time/min

Applied voltage/V

1 2 3 4 5
10 No crack No crack No crack No crack No crack
Very less Very less Some Less crack Severe
20 crack crack micro-crack crack
Very less Less crack Less crack Severe Disrepair
30 crack crack

B 5

fEH 10 V i3k 5 min 7 YSZ Hifigfit SEM B K

Fig.5 SEM photography of YSZ film prepared by electrophoretic deposition with 10 V for 5 min

(a) surface photograph, (b) cross-section photograph
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