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Piezoelectric Characteristics of Low-temperature Sintered PSN-PZT Ceramics
as a Function of Zr/Ti Ratio
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Abstract

In this study, in order to develop the low temperature sintering ceramics for multilayer piezoelectric
transformer, dielectric and piezoelectric properties of PSN-PZT[0.91Pb(SbsNbiy2)oos(ZrossTios0s)09703~
0.04Pb(Ni12W,2)03+0.05BiFeQs+0.3wt%MnO2+0.6wt%CuQJceramics were investigated according to Zr/Ti
ratio. As Zr/Ti ratio is increased, electromechanical coupling factor(k,) and dielectric constant increased
and then decreased after the ratio of Zr/Ti=50/50. Also, mechanical quality factor(Qm) decreased and

then increased after the ratio of Zr/Ti=50/50.
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Fig. 1. XRD pattern with the Zr/Ti ratios.
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Fig. 2 Density with the Zr/Ti ratios.
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Fig. 3. Microstructures of specimen with the
Zx/Ti ratios.
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Fig. 4. Electromechanical coupling factor with
the Zr/Ti ratios.
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Fig. 6. Dielectric constant with the Zr/Ti ratios.
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Table 1. Physical properties of

the Zr/Ti ratios.

specimen with

(IZ(r/I.‘i) Densitzy AGrain kp om Dielectric
atio [g/cm?]  sizelum] constant
51.0/49.0 7.893 322 0487 863 1348
50.5/49.5  7.881 286 0.555 586 1369
50.0/50.0  7.867 397 0567 590 1606
49.5/50.5  7.850 333 0556 652 1581
49.0/51.0  7.881 275 0538 658 1539
48.5/51.5  7.848 362 0515 689 1439
48.0/52.0  7.860 297 0477 933 1398

B AT, dut PZTART 7AREFAASF
Qmol Zr/Ti ¥l&ol Z/%dlx B7en 2A =
7VetAl @ked, ol= PbO, CuO4to] w|AA
(amorphous) %22 HA o] &40 A 2AH
7] Wifez A7) A2H o2 Zr/Ti=48/52¢)
A A 1308, AV TIARBRASE 0477, 71 AA
FAA 5 9338 el £48 AgRATL 3
& 5% M2y JHEASTURA £& A5
> et £ 1o Ze/Ti Wate] upe AW
o @4 P FAEHLS AAsd YA

A
=

s

T

2 AFdAE HAFY dHENALIAE A2
A 2g ARsr] fskd gl =4, 091
Pb(Sbi2Nbi2)003(ZrxTii x)09703-0.04Pb(Nij o W12)
03+0.03BiFe03+0.3wt%MnO2+0.6wt%CuON A x3:
< 051, 0505 05 0495, 049, 0485, 0432 W3}
AlA 90[TClANAH AFste] AHE A2 A3 o)
&3 22 ANE dAdth

il

A
(=3

A

b
o
ol
2

1. Zy/Ti=50/50¢ o), M7)71AZdAs 2
F7F AdZ79 g e Aew B
(MPB)l & &<lataich

2. Zr/Ti=48/520 A fr= 4= 1398, A7 71 AZE7
T 0477, AAHEZASF 9338 vEblio] ¢k 96

0Ce F4E %3 e =57 AglFA=AL
il

o

-

o] 7t5d A&y gHEdR2IMEZAY S§ 7}
& LERATH
“@Atel =

ATE 20029 5% ARRRR A LA}
R-2002-B-249)2.2 $8E3lon,

2o 23
(1] &3%3, 945, 738, 434, Y35, “PSN
a1 5ko] PNN-PZT Algtu)zo] nie o3
AR AR RS =EA, 148, 55, p. 356

[2] %438, 254, 549, 847, “Adaptorg &
% 3

Pb(Sbie Nbis) O3 - Ph(Niis



[3]

{4]

(5]

(6]

[7]

Nbys) Os-Pb(Zr,Ti)Os Aet=l2e A7|H 5%
A7, AVAAAESE =, 157, 6%,
499, 2002.

K. Murakami, D. Mabuchi, T. Kurita, Y.
Niwa, and S. Kaneko, "Effects of adding
various metal oxides on low-temperature
sintered Pb(Zr,Ti)O3 ceramics”, Jpn. J. Appl.
Phys., Vol. 35, No. 9B, p. 5188, 1996.

K. Murakami, D. Mabuchi, H. Suzuki, and S.
Kaneko, "Microanalysis of grain boundary on

i

4

°

low-temperature sintered Pb(Zr,T)O3 ceramics
with complex oxide additives”, Jpn. J. Appl
Phys., Vol. 34, No. 9B, p. 5457, 1995.

D. L. Corker, R. W. Whatmore, E. Ringgaard
and W. W. Wolny, "Liquid-phase sintering
of PZT ceramics”, J. Euro. Ceram. Soc., Vol
20, p. 2039, 2000.

Y. Kawamura and H. Ohuchi, "Electric
properties of Pb{(Sbi2Nb2)O03-PbTiO3-PbZrOs
ceramics”, Jpn. J. Appl. Phys., Vol 33, No.
9B, p. 5332, 1994

FRE, w33, WHF, olmE, A4,
“PSN-PMN-PZT Alet=l 29 Zr/Ti Bl uwhiz
ANH 54 FAFHRFe 2EAAAT, A

AR s =EA, 139, 85, p. 675, 2000.

A7) A2 283 = F-%], Vol. 16, No. 128, December 2003.



