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The Effect of Nb2Os Addition on Properties of PZT Ceramics
Prepared by Partial Oxalate Method
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Abstract

Highly homogeneous PZT powder was prepared by a partial oxalate method using chemicals of
(ZrosTioan)Oz, Pb(NQ3)2 and (COOH):z - 2Hz0. Nbz0s addition -effect on microstructure and electrical
properties of PZT ceramics was investigated. When the precursors were calcined at 710°C, a single
perovskite phase was obtained. After sintering at 1100°C, X-ray diffraction patterns showed coexistence
of rhombcohedral and tetragonal phases regardless of the Nh2Os content. . As the content of Nb:0Os
increased, grain size decreased but sintered density increased. The electromechanical coupling factor of
kp and the piezoelectric constant of da increased linearly with the content of NbyOs, and those values
reached 0.7 and -200, respectively, when 1.2 mol% of Nb:Os is added,
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Fig. 1. Processing flowchart of powder pre-
paration.
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Fig. 2. SEM micrograph of ZTO-NbxOs-PbC204
mixture.
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Fig. 3. TEM micrograph of ZTO-NbxOs-FbC204
mixture powder heat treated at 500C for
1h, Ultrafine. PbO powders decomposed
from PbC:04 were observed.

» N PZTN ¥:PbO
® 20,1, Nb,.O,
s Ty 4 B
T |7eeC A A e\
)
§ 710°¢ A, A S .
£ A é
850°C A\, ’ Vs e Mo
" .,
800°C " ! [1J 1 A v
1 1 A 1 N
20 30 40 50 [

a8 4. sk wWE PZTN #£%9 X-4 34
g,

Fig. 4. X-ray diffraction patterns of PZTN powders
as a function of calcining temperature.
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Fig. 5. X-ray diffraction patterns of PZTN
samples sintered at 1100°C for 3 h as a
function of Nb20Os content. (a) 0, (b) 0.3,
(c) 06, (d) 09, (e) 1.2 mol% of NbOs
was added.
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Fig. 6. Bulk density of PZTN samples as
functions of Nb:Os content and sintering
temperature,
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Fig. 10. Variation of da of sintered samples as
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SBRM HYH FHzAE BEEHY] 959 pPb7
N E YA mE daez Qzhgo.

2 9= 1100THAN £ZE PZTAHE 29
NbOs H7teke] st ANNAZDgAs 7144
FE2A+E 4 JeEido. Nb.OsE H71gel
wel A7217|AdGATE a4 FAdgen o
wet AR EAASLE 2890 NbOs 27
o olA L tetragonality?} ZA¥ozM FIura
o] F7el wek A7 ARG AsLE FteldE
& KBt gol&A g7 WEes AR5
¥ 10& NbOs37 ol wh& dgghg Jehd A
22 GHAF dn A NbOs H7 el ZF7Hg
o wel AR AHE Jdebies NbOs7h 1.2mol%
oA dye -200pC/NLE PZT-5A9 -171pC/NE
ok B #E 24

4.3 B

L ¥EFIYE ALE8I PZTA Aelvxg &
4% B YA advgdel W ¥R
HE T10CoA 74§ vdyd Bgg 98
F gdud

2. BESAY 98] 2Hex GA W$ 3
F9ler 90T 2N AYF L2FAE
a4 & Uil

3. NbeOs®] H7}Fo] F7hge] wal gidge o
AEAT ALofA 2dAGel ot AsHE 7



1. of KIEEME(in Korean), Vol. 16, No. 1, January 2003,

& e

4. NbOs H7bgol mE tetragonality #HAE T+
TAUAE SolstA & Aoz A7, o
et &, A7VNAZAT, du@t & FEA
AogM o8 FH8HYE Yedes ads
7hA St

#n 28

[11 B. Jaffe, W. R. Cook Jr, and H. Jaffe,
"Piezoelectric Ceramics”, Academic Press, p.
135, 1971.

2] ol2, 283, 55E, 434, “£89 ¥4
Hell o3 Aze GAAH=HPZTS vlHF
Z % HEY &Y, AV|HAANE S =T
A, 117, 5%, p. 378, 1998.

(31 Y. L Park and M. Miyayama “Electrical
properties. of Pb(ZrossTioa)O[PZT] fibers
fabricated by Sol-Gel technique”, Key
Engineering - Materials, Vol. 157-158, p. 33,
1999.

[4] R. C. Buchannan and ]. Boy, “Effect of
powder characteristics on microstructure
and properties in Alkoxide-prepared PAT
ceramics”, J. Electrochem. Soc., Vol. 132,
No. 7, p. 1671, 1985.

[5] K. Kakegawa, K. Arai, Y. Sasaki, and T.
Tomizawa, "Homogeneity and properties of
lead zirconate titanate prepared by a
combination of thermal spray decomposition
method with solid-state reaction”, J. Am.
Ceram. Soc., Vol. 71, No. 1, C49-C52, 1988.

(6] D. W. Johnson, Jr, "Nonconventional
Powder Preparation Techniques”, J. Am.
Ceram. Soc. Bull,, Vol. 71, No. 1, C49-Cb2,
1988.

[71 o14%, &F714, W47, ol4ds, “F4axy
of oj& PLZTAH=t=Alz ¥ HA YA
4 47", ArIARAR G =EA, 19, 1
Z, p. 35, 1988,

[8] &84, $uid, Sej&, AL, AYPE, “¥
ANNE B8 PZTHH= 29 §4 9 ¢A
E47, ANARAaTgH =7, 149, 113,
p. 904, 2001.

(9] K. Kekegawa and ]. Mohri, “Synthesis of

(Ba,Pb)(Zr,T)O3 solid solution having no
compositional fluctuations”, J. Amer. Ceram.
Soc., Vol. 68, C205, 1985.

{10] T. Yamamoto, "Optimum preparation method
for  piezoelectric  ceramics and  their
evaluation”, Amer. Ceram. Soc. Bull, Vol
71, No. 6, p. 978, 1992.

[11] Phase Diagrams for Ceramists, "PbTiOs-
PbZrOs system”, The American Ceramic
Society, Inc, Vol.1 Fig. 747, 1964.

[12] E. R. Leite, M. Cerqueire, L. A. Perazoli, R.
S. Narsar, and E. Long, "Mechanism of
Phase formation in Pb(ZrTi1-x)O3 Synthe-
sized by Partial Oxalate Method”, J. Amer.
Ceram, Soc., Vol. 79, No. 6, p. 1563, 1996.

[13] W. D. Kingery, “Plausible concepts
necessary and sufficient for interpretation of
ceramic grain-boundary phenomena: I,
solute segregation, grain-boundary diffusion,
and general discussion”, ]. Am. Ceram.
Soc., Vol. 57, No. 2, p. 74, 1974.

[141 Y. M. Chiang and T. Takagi, “Grain
boundary chemistry of barium titanate and
strontium - titanate! 1, high-temp equilibrium
space charge”, ]J. Am. Ceram. Soc. Vol 73,
No. 11, p. 3278, 1990.

(15] J. H Park, B, K. Kim, K. H. Song, and D.
J. Park, "Piezoelectric properties of NbsOs
doped and MnO,-NbyO: co-doped Pb
(Zros:Tipa7)Oa ceramics”, J. Mater. Sci., Vol.
6, p. 97, 1985,



