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Abstract

In this study, in order to develop the low temperature sintering ceramics for multi-layer piezoelectric
transformer, PSN-PZT system ceramics were manufactured as a function of CuQ addition and their
dielectric and piezoelectric characteristics were investigated. CuO addition facilitated densification at low
temperature due to the effect of CuO-PbO liquid phase. Through the X-ray diffraction pattern study,
absence of second phase unwanted was confirmed. Among the specimen to which CuO was added, the
0.6wt% CuQ added specimen sintered at 900T and 920C showed the most excellent mechanical quality
factor and electromechanical coupling factor, respectively. Besides the densification accelerator, CuO
acted as a accepter and increased mechanical quality. Compared with the specimen with no addition
sintered at 11507T, the 0.6wt% CuO added specimen sintered at 920TC showed the appropriate dielectric
and piezoelectric characteristics for multi-layer piezoelectric transformer.
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Fig. 1. X-ray diffraction pattern as a function
of sintering temperature.
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Fig. 2. Density as a function of CuQ addition

and sintering temperature.
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Fig. 3. Microstructure as a function of sintering
temperature.
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Fig. 4. Kp as a function of CuQ addition and

sintering temperature.
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Table 1. Physical properties of specimen.

Qi Sintering Density . Dielectric

WY temperaud ©] [elan] k Qn constant

0 1150 787 0.5% 6188 1695

06 90 785 0.556 6520 1581

1 90 782 0.546 6407 1530

A A _Q,Egl

rﬂg]-oi] L[]di
” [1-_1,-—' ‘I'I' ] n'l 017.]\':.; o_ -J/:}\}

AFE Aok

zafgion], o

43 ey ge

1. CuO E7}: PbOSt
Glo] AP0 A HE: }E— 2] A
2. CuO7F #H7tdE =4 & O.th
ol 9TAN 248 2% 7}
Agdrs A8 *
Gwt CuO7F H7Heha &
% 98 & s

AgEol 7 ANE DAL

%2l Cu07t A7
F e WA

4. 920C oA 2HE 06wt CuO7F H7hel A #H



—

1“)0"(“01]1\‘] A¥ Cu07t #H7hE A g2 A
Foularatel wjsidk 548 48 F it

r‘- (o

2t 2

AP 20024 % AR HEAYATALA
A(FAANE : R-2002-B-249) =2 AFH A eH, o
of Ak guict,

L.F5d, “PNW-PMN-PZT Agt=g
-

:D':‘Ej_Ef GLAWELH_)‘,;:{ 04 #] 7.‘&1

2] WA FR3, TEW, HOS4 L e
}L.

2 2} 4] %5’*9]—‘“ A], 1494, 4%, p. 289, 2001.
[3] ©o] &%, “Pb(ShieNbi2)OsPh(Zr, Ti)OsA A2t

Qg olgg uFY YHEWFHE] HAH
547 Mwoista fdy)getat wiekgl, 2000.
[4] D. Dong, K. Murakami, S. Kaneko, and M.

Xiong, "Piezoelectric properties of PZT

ceramics sintered at low temperature with
complex-oxide additives”, J. Ceram. Soc.
Jpn., Vol. 101, No. 10. p. 1090, 1993.

[5] 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.

[6] B. Jaffe, W. R. Cook, and H. Jaffe,
“Piezoelectric  ceramics”, Academic Press

London, p. 154, 1971,

. of KIEEME(in Korean), Vol. 16. No. 12S, December 2003.

1204





