Journal of the Korean Ceramuc Society
Vol. 37, No. 4. pp. 295~301 2000.

AT |E Pb(Mny;sSby3)05-PZT MEIRIANM R4 4
V,0; &7 XYl U HM7|™ EMof 0|x|l= ¥t
SN - &E5 - 2HE - 0|FH - LT - HesK . uimal - xAS)|
Agoste £ g, sroksln AR age, e dely 2 H 0 g
(1900 74 27U H

Effect of Heating Rate and V,0; Addition on Densification and Electrical
Properties of Pb(Mn,;38b,;3)05-PZT Ceramics for Piezoelectric Transformer

So00-Jeong Heo, Joon-Ho Sohn, Jeong-Ho Sohn,* Joon-Hyung Lee, Jeong-Joo Kim,
Woo-Hwan Jung," Mymng-Sik Park and Sang-Hee Cho
Department of Inorganic Malerials Engineering, Kyungpook National University, Taegu 702-701, Korea
*Department of Electromc Materials Enginesting, Kaya University. Kyungpuk 717-800, Korea
"Division of Electrical, Electronic and Information Engineermg, Howon University, Chonbuk 573-718. Korea
{Received July 27, 1999)

=
%T-;ﬁ k&%?i XHEE 'lgl‘%l__é'j' Pb(MnUESbZB)OS'PZTH] }‘ﬂﬂ]»_'\'f_\_g_] R']L_ é—%‘&é% —:S—‘;ﬂﬁ]—?] "?']5}04 _{‘_@}_Iﬂ]iﬂﬁ V205§ ;3:!47}
S 22 SEETe] the AUst AT LA YREAS] e GUE 2Aaad. 22FAT B V00 24

F Ao FAEle] A E FESION, AdErle 94 e Be AuEs suEgn) oled] o5 aare
Aol SATLZHN V,0,F F7IEA @& A EB A cE pho 3L ¢ ¥ V05 d7RER 32 A4S w52
Soild AEETE ARG g2 PO HUE Qlsle] & EATHS ek £ v,0, A7 D45l me %
SE7F ALste] fEE9int. Falel PMSZTA Alzhe)ze] AEFARA V,0.8 A5 At durEe] ppA| BE s2Bs
7elBE Alme] AFEEgl 1250~1300°C B 8 we 1000°CeHA] v o AATeE ol S glgon] A 2 oE
A GQA g g VERIC) o224 FE5Y ebaelr)e) Agrisde AlAEs

e rio o2

ABSTRACT

The effect of V05 addition on the Tow temperature sintering of Pb(Mn, 3Sby;3)05-PZT ceramics, which 1s known as a prominent
material for piezoelectric transformer application was studied, and the densification behavior and piezoelectric characleristics of the
samples as a function of heating rate were also examined. V;0s led the system to liquid phase sintering by forming liquid phase during
sintering, which accelerated densification through the particle rearrangement in the early stage of sintering. The liquid phase mostly
existed at grain boundaries retarded the evaporation of PhO, while the densification temperature and the weight loss of V,Os-free
samples were higher than those of samples with V,0s5. Faster heating improved the densification of the samples regardless of V505
addinon. The low temperature sintering at 1000°C was achieved in PMS-PZT ceramics with high density and reasonable dielectric
and piezoelectric characteristics. This result revealed optimistic way w the development of multi-layered piezoelectric transformers.
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Fig. 1. (a) X-ray powder diffraction patterns of 0.05FPMS-
O.95PZT ceramics as a function of V,05 contents. (b)
X-ray diffraction patterns of 0.05PMS-0.95PZT cera-
mics with 0.0 wt% V,0s, sinlered at various heating
rates.
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Fig. 2. Weight loss of 0,05PMS-0.95PZT as functions of V,Oyq
content and heating rate.
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Fig. 3. Linear shrinkage and bulk density of 0.05PMS-0.95

PZT ceramics with and without V.05 at various heating
rates.
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Fig. 4. Microstructure of 0.05PMS-0.95PZT ceramics as a function of heating rate (a) 50, (h) 200. () 400 and (d) 600°C/h.
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