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Abstract

(1-X)LTC-XHTC composites were manufactured with the variation of X in the range
of 0.3<X<06 and its dielectric properties were investigated.Here,LTC and HTC are
PZN-BT-PT -based ceramics
0.6HTC-04LTC composite ceramics show excellent values of 4 e./e[%] which were

with qurie temperature(Tc) of 100T, -30T respectively.

-7.1% at -20TC and -12% at 50T, respectively. It is thought that composite ceramics

with above results can be applied to electrostrictive actuator, high voltage ceramic

capacitor etc.

Key word(F2.£9°]) : Electrostrictive actuator(® 9 95l o] &), Dielectric properties(+3 %
4), LTC(low temperature constituent), HTC(high temperature constituent)

1. A8
Pb(ZnisNb3p)Os et 52 fdds, & 9 BaTiOsz7Al Azt AsAHEG U=g ¥
B fALE 54 #49¥ DC A we  ANE F Jerg Are WFde AdAAZE

F 3tk & dFAE olHd EAHE FH: &
g Adetge Azsd Ay fFA54S v
2 fdds AL oM FELEoMe fd  BAFLRN AHF AFdoH,nHY E¢EA
a3z Jddtd L2540 ¢4 FANE 0 G924 2 AHF AGAEH MLCOZY §4&
717 ¥ € A7 ME PZN-BT-PT Alad  7t5AdS A LA 814t

A BT/PT Z& W3l Ao ot fA49
Mol Wag FYA ¥3 A & v oy
2 dFaME 4 el Hart ve& LTC( low

AFLE WEe HE: AAANHZ AL Y§)
ZyA A7t o724 @ Tt eEd

2. 2F Adgzel Az R FASA

A

k&

temperature constituent ) PZN-BT-PT¢ ##
Aol WA} ¥L HTC ( high temperature
constituent ) PZN-BT-PTA &9 & zt2t at4 ¢
g Y Bl 48F adse Pz
EF Aagd g AzstnA @k o] YyPe A
2 fxze] =zt g F 74 HES M2
EFst HEP FRYSFY 2EEHE AEE
gt 2584 E FHANE 4 Utk E=3 7)E

&5% PZNF} BaTiOs®} #F2&% (Toe &
zk 140[C1¢t 120(ClolTh. a2y PZNF} BTA}L|
of &AM Tcx PZN-BTAI2"oA BTZHE
F7hgol whab 140[TINA -140[CIAA zHas
A =9, Tce Y PZN-BT-PTA&W A BT
o} PTZS Wali $o2Aq ¥e 2= Hedy
WA ¥ 4 o

__4‘]_



Pb{Zn]/3Nb2/3)03

Mixed Phase
(Perovskite+Pyrochlore) 10

Morphotropic Phase
Boundary

PbTi03

I3P1. PZN-BT-PTA| 2" 2] A%
Figl. Phase diagram of PZN-BT-PT system

agez -25[TCldA S0[Citzlel &% ¥
qA FAGFY 22 HFAE M B A
=& o -30[TClst 100(ClY & TcE 717
g AHEEY AAE = Ad B dF4,
Tczb ~30fCI¢k 100[CI1A F =4S Zr2 LTC,
HTC +4 Avez Agsgded, ¢ 549
2A%E B¢ A4S 24 ¥ 4 gud 2§H
(composite)®] FAAF+E  logarithmic mixing
ruleZ 28 AN 2 5 Qg

lnemi,,=X11n61+X2 h’lé“z (1)

e1® e 77 FAARE 9 FALFOH, Xy
#F X 2EY A FHvolt},

¥ =804 AHEL XHTC-(1-X)LTCE XE
3,4,5 6 2 "ASA7IHA A¥iged HTCE
0.9PZN-0.075BT-0.025PTZ A&3td 1, LTCE:
0.55PZN-0.425BT-0.025PTE Al &3lgon, A9
9 AzxE A3E EHYE AHEES 99%0] 9
YEELE HTC & LTCEA Zz 900 C A
6A1ZE dtAastH en, st ojFelA T FAA
g 24N B¢ EFEHES 1100T 1A% &

ARt &dE M shEsted Aue @
5% E&dA BAE EA5o ofzy|ud
2HE o] gt UEE ZAsgon,xd &
244 E LCR meter (Ando)E AM43ld 2%
N 25T ~50T7HA] 25 & M 7|8 AR
4%E AT FHARFE ALSFAL o A
H 9 o] ¥ F M (Hysterisis loop)S Sawyer-Tower

32E ol &3t FAFAL

3. 1 o nE

Zzte) AW WEE 23 S1=762,
$2=7.21, S$3=7.46, S4=752% BaTiO:9] 5A =9
Yxgkel vlE) H2y L gL Jeludo.
IY2E 24V G BE FANSFE 2z
-25C ~ 50CE LEE W3iAA Ny 23
Rel}.

259

T T T T
o0 NSt
T ®- 82
m} P
£ v ga
3
- g— 4
8
§ =
®
a 4w B
200

0 D
Tem, peramre['ol

O92 24 HE FR4sE
Fig2. Variation of dielectric constant
with composition

eEdne §A45E 34¢ &% HICES
He%rt wobyel Wk, Z X7k F7gl wet
FRAGF obe & 4 AALES K1Y

#9 AAAAE WA neFoz olFdE @

T UThS4AIBAA HZH {FHFF] xR
0e 540 FxdA aFHUes BN BX

o o 74 AA ettt

_42_



H1. XHTc-(1-X)L.Tc g8 A8 §H4EA
Tablel. Dielectric properties of XHTc - (1-X)

LTc composite ceramics

sample X e |tand (%)| de,/exnc(%)
No 20C 20C | -20c | s0C
S1 0.3 | 3833 13 199 | -147
S2 0.4 | 4733 0.7 179 | -149
S3 0.5 | 5600 0.7 9.0 -139
S4 0.6 | 6819 1.2 -71 | -120
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