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Abstract

In this study, in order to develop the low temperature sintering ceramics for multilayer piezoelectric
transformer, PCW-PMN-PZT ceramics added with LixCOs; Bi:0s and CuO as sintering aids were
manufactured, and their microstructural, dielectric and piezoelectric properties were investigated. When
the only CuO was added, specimens could not be sintered below 980 T. However, when LixCOsz and
Bi2O3 were added, specimens could be sintered below 980 C. Li2COs and Biz0Os addition were proved to
lower sintering temperature of piezoelectric ceramics due to the effect of Li2O-Bi:Os liquid phase.
Li2CO3 and BizOs; -added specimens showed higher piezoelectric properties than those of the only CuO
added specimens. At 0.2 wt% LixCO; and 0.3 wt% BixOs3 added specimen sintered at 920 T, the
dielectric constant of 1457, electromechanical coupling factor of 0.56 and mechanical quality factor of

1000 were shown, respectively. These values are suitable for multilayer piezoelectric transformer

application.

Key Words : Low temperamre sintering ceramics, k,, Qm, Sintering aids, Piezoelectric'properties

LM 2
PZTA RAeA2E S48 4454 2 &
AEHo FAULT], AFolold, 2SHEH,

Iy 2 dxvoly 9 o SEFokA FHY
A AFgFolx 1 QuH1-3]. 22, PZTA ¢AA
Fere A% 1200 Tolaol7] &
1000 TH AN FHSA FHLUEAHAS Hole
PbOR 9% AEA Y AHate) ovx] &4 9
oz 9% HALEY EAJ AA WFEHL o

1. ol &t o8&t
(SIHA| &7 BHHE 253)
2. Mehstm Mo\ 3
a. Corresponding Author :
™LXt 2004. 10. 4
1RE AlAF 2004, 10. 15
Al ALREZ @ 2004, 10. 28

stream95@ hanmail.net

oA WErAFez Algste
Ag/PdRA =% Pda%au F7t2 AlzH) g F718)
A A4l weA, 24 %o 4HEALSE JelE
PZTAE e gAAgdxgE ALgEr] fdAe
1000 Toldle] w2 oA 43 7158 GHA
gl x 24| Hasty 53, 345y FxAM &
T AgAFUHE ALY A= 950 Tl

=
Yrbssn FAEH 4

2EqA & @Al
9 ARse Aol aFdL Aeiygel B
A7 Ade P AHE AN 27 AR

24 w$ "AE A2HE A, 28 3 Z9
4 ~J+ ol thde TR PEEL B4 oF
WA ALALS AMHLETE ZHAA
FRoes 4 A it
g9 g 916& Ago] 24
1200 T4 &

__.5]



HewE RE PZTA Aealre sydexuc
P gmo A Aol o3 Y AANMY &
8o ‘Qiiﬂ-g— ZAA7IE wdoltd5] B
AFAEL ofd %oM CuOA7}e] & PbO
9te) WS o= 680 TollA HAL aaxqg}q 980
T2 AHLEE Y3n gaAEAo $43 =4
& APl 2u, B2y PN &4
AgH29e A2t YHAE ] @ L5 A
247 2ol d8sth g, CuOH

Zol LA E FEI2 AN A
2 fFAREAS FAAT A, NEFAHU PCW-
PMN-PZT Hetglze] 2dEHAZAN CuOF 7}

< 03 wt%E 2AE, B0 LixCO:E #7)
atol 830 C~980 €9 .L*é%_t;ow 2AZA @
shof whe A 2 FAEANS ZAS A4d
EA4E& A8

Pbl(Co1:Wi2)o02(MnysNbos)oar( Zroas Thosodoam 1+
0.3 wt26Cu0+0.3 wt%Biz03+X wt%Li»COs (D

X3& 0~05 wt%2 #3ls 43 CuO, BiOs
¢ LixCOsvz 3ta% Hrbslsdeh 240 08 A7
T 10'g74A Bt ofMEL EibohE 3mm
zirconia ballg& AM&3lo] 24A17HF9 £, B £
Az, 79y Zrhdel ¥ 850 Telld 2
AIZE kst st F " E A bsto] 244
Heok A EF, BEY 5 Axsld, PVA 6 % 5
£o) 8 %2 H7slE 21 mmd EUl2 1 ton/em’

o2 A¥gsiet o] Ha¥d AIHE 600 TolM 3
AMZbEe AEAE B H, SFRE 3 T/
minZ o] 830~980 Tl 2%ofA A7 ~H3}
Ak AMHEe =Y %H—

il
Zol A 30 kV/cme) a‘%ﬂ AE 087 QA7
BaAEg sgon, 2427 Fof) A BHde 24
&t

A7l AR e =T, M7H A23, 20003 129

AG-4304)% 1 kHzol A9 AALHE FHs9 #
H ATrE AR, A uiATEe 2AHF
Z+ Zbz} SEM(Hitachi, S-2400)3 XRD(Rigaku,
D/MAX-2500H)E %3l BAslgden, =3 IRE
T3] w2t Impedance Analyzer (Agilent 4294A)
2 33 2 u3d o FRAYgE A3
AZVAAR AT (ke 71A1H FZAFQRIE A4
ELA=)

(0.2wt% LixCO3)

(0.3wt% Biz03)
(b)

a8 1. (@WLiCOz A7IFF (bAHZIAe) Wglo] ul
2 AlHel w7920 C).

Microstructure of specimen with the
variation of (a) amount of Li2COs

addition and (b)additives(920 T).

Fig. 1.

1321



J. of KIEEME(in Korean), Vol. 17, No. 12, December 2004.

a3 1 @9 bE 27 920 TAANA LiCOs
H7tet AAAAe gl wWE AHY uHFZE
Yebd Aotk oA & = Q%] LiCOs #
7}eko] F7MEe wel a#EiJdAarle A e
th7b 0.3 wt%ol A 269 umz Hulghe Belx
ol AH7ZIA AR Zidle EAE vehgled,
H7lAe] wWge] QolME 1200 TolA £4%
PCW-PMN-PZTAl gt 28 addariyn 920
CTAAA HA7AE Hrbstd 249 AlHe ¥
ol o & A& & F Utk 28 29 & 19 LixLOs
A7t wrE& a#EAdAdFTS H7MAY ®isgle ot g
agarzi g vuse el

30
) Sinteriag temp. 920°C
2.7 -
s—— . ./_— \-
§ 24; \_
3
R
1.84
[ |
15— . r r r
0.1 02 03 0.4 05
L1,CO, addition[wt%]
a¥ 2. LixCOs A7kl we 289 27,
Fig. 2. Grain size with Li2COs; addition.
B 1. A7k dsel me aed 29

Ll
Table 1. Comparison of grain size with the

variation of additives(920 ).

Amount 02 03

(%] 01 04 05
Not addition 1.53uymat 1200C
+ CuO[um]j - 1.62
+ BiyOs[um] 1.83
+LipCOj[um] 173 253 269 254 234
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Table 2. Physical properties of specimen with
Li2COz addition.

Sintering Li,CO; Density Dielectric
temp. [T] [Wt%] [g/em’] @ onstant
830 0.4 7.62 non-sintering
0.5 7.75 0.47 793 1154
0.3 7.65 non-sintering
860 0.4 7.78 0.52 774 1248
05 782 046 530 1505
0.2 7.59 non-sintering
890 0.3 7.85 0.52 564 1562
04 7.87 0.50 547 1514
0.5 7.84 0.43 414 1594
0.1 7.64 0.45 448 1235
920 0.2 7.7 0.56 1000 1457
0.3 7.88 non-poling
0.1 7.89 0.55 1385 1546
950 0.2 7.9 0.57 1213 1623
0.3 7.85 non-poling
0.1 7.86 0.55 1441 1506
980 0.2 7.85 0.55 1066 1588
0.3 7.83 non-poling
E 3 H7HA Eztd w2 AHe 4.
Table 3. Comparison of properties with the
variation of additives(920 C).
Densit;
Addition [wt%] | g/cm% k» Qm 'Zi;::g:: c/a
NZ’; ;:gfg;’“ 784 052 219 1182 1.02
+03[wt%] CuO 755 040 588 1057  1.02
+03[Wt%] Bi0; 7.62 041 654 1086  1.02
+02[wit%] Li,CO; 7.7 0.56 1000 1457 1.02
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