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Dielectric and Piezoelectric Characteristics of Low Temperature Sintering
PbTiOs System Ceramics with amount of Bi.Os; Addition
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Abstract

In this study, in order to develop low temperature sintering ceramics for thickness vibration mode
multilayer piezoelectric transformer, PbTiOs system ceramics were fabricated using NaxCQOs, Li2COs,
MnQO2 and Bi:O3 as sintering aids and their dielectric and piezoeletric properties were investigated
according to the amount of Bi2Os addition. At the sintering temperature of 900 C and Bi:Os addition of
0.1 wt%, density, grain size, thickness vibration mode eletromechanical coupling factor(k:), thickness
vibration mode mechanical quality factor(Qm:) and dielecteic constant(g;) showed the optimum value of
694 g/cm® 2413 im, 0497, 3162 and 209, respectively, for thickness vibration mode multilayer

piezoelectric transformer application.
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Fig. 1. Density with the amount of Bi2Os
addition.

H

ZA8H7] 93t LCR meter(ANDO
AG-43040)E 1 kHzol M9 AALFE SHS}S #
A AFE AEsda, AEe AT € 24T
Z¥ Z+Z} SEM(Scanning Electron Microscope)#}
XRD(X-ray Diffraction)Z 53] £43tdch ke
A7= A¥ 74 ¥ (Linear Intercept Technique)
& A3l ArZslgen, £§ [EEE A o
2} Impedance Analyzer (Agilent 4294A)% FTA
2 9FH Fags FAATES EAHsS 7AW
% AZINAAR ATk} FALE Z1AY F2
AT (Qm)E &3 A

3. 23 3 @

I9 1€ BiOs #H7M% ®te o2 AHe ¥
EE Jelldd Bi0; 01 wt% o u 2xE
694 g/em’o® HUgE Holm o] Fd ZAdRA
ok olgd A= oF 690 T §dLE 7HAE
BizO3¢} LiCOs ¥b-g-ol &3t Aido] AlHe] 24wt
S5 FAANHY] WEQD Aoz AZHY 0.1 wt%
olFe] Zaste AFL Ay FUHHoz 9
@ Asz AlRdn.

a9 2% BiOs A7HE Wt me AW o
AT2E tehd Aotk 1N Ref 1 AN
Bi:0s%el F7hgtol wet 473 0.1 wi% 74| v
28HA F7bsico gAastes 5A4& Hola Uth
olfg Aze AE AHS WxAM & F 3
o] BixOsE 7t ol 2AAd9 7l 9% AL
2 4= = Qv



(a) 0 wt% BiaOs

(b) 0.1 wt% BiOs

(e) 0.4 wt% BixO3
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Fig. 2. Microstructure with the amount of BixOs
addition.
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Fig. 3. XRD pattern with the amount of BixOs
addition.

0.505
T

0.500 4

27 0.495 4
\\_-\\.
0.4901
MR o1 02 03 04
Bi,0,[wt%]
3" 4. Bi0; A71F mE ANNABEAF ke

Fig. 4. Thickness vibration mode electromecha~
nical coupling factor k: with the amount

of Biz03 addition.

28 32 Bi0s H7E W39 w2 AHg
XRD #8E& Yy Aoy, RE AHe JAZG
45° BRI (002) 9 200 TS B 4 99
Cole RE AHAA gAY 725 el
Nee & 5 Ak RAuA(c/a)e BiQs ArlE
S7bel ubel 1.037, 1.036, 1.036, 1.034, 1.0332
2?7 AAse EA4S Jez o ol# @
2= B0t AR o] d87} AEsted ofuby
£ ZAAT7) g o),

¥ 4% B0z F7HEl & A8 AJsA
AEAF kE YERd Aotk AV AATASE
Bi:0s A7tgol F7 o] wi wAstA 0.1 wi%
A F7rE s gasteE BALS Holm gl

[URS A e



J. of KIEEME(in Korean), Vol. 20, No. 9, September 2007.

3300
3200

=

1. A9 E4.

Table 1. Physical characteristics of specimens.
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Fig. 5. Thickness
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