Laz032] 717} PIN-BT-PT Ajzhej2e]
T23, 3713 B30 niAe %

An Effect on the Structural,Electrical Characteristics of PIN-BT-PT
Ceramics according to the Variations of La;03 Addition Amount

Sgeo, ge, WS4, olFS, wud
Aachetz A7) 2}

Sung-Hwan Park® Hyen-Sang Yoon, Dong-Soo Paik, Doo-Hee Lee, Chang-Yub Park
Yonsei Univ, Electrical Eng.

ABSTRACT

In this study, the structual, dielelctric and .

elelctrical properties of 0.85Pb(Zn; 3Nbz/3)03 -
0.1BaTi03 - 0.05PbTi03 ceramics were investigated
with respect to the variations of Laz03 addition
amount. The specimen with 0.2 [wtx] Laz03 additioﬁ
amount, which has the coupling éonstants with the
value of kp=44.8[{%], k31=25.4[%] and the
piezoelectric constant with d3;=200x10-12[C/N]

respectively, exhibits the relatively good values

in the applications of electrostriction actuators,

1. A& &=

AAE ol 82 a2 A Aololel= 23w
AE ¥ + 3, BF 3T Ho A5
Zuj¥ HEy ARG 712 UrHl). AN we

#3 244E 7R PbiMar/aNbz,3)032F Ph(Zng,s

Nbz/3)03E THEAQ Ad) Metjas SYA A7
o] Sith.[2] Pb(Zny/sNby/3)0st el %71 o 140
TY ZHAAR J2ejde 443 Al(rhoubohedral )
8] F2& 71X B R2lo] YA o] £Fo] Bt
A viggo) Yo} FENXE Ao FAZSFIL B
3 peakE Boji= YaW4Ao] B Uehdth (3] ¢
4= Pb(Mg1/3Nbz,3)032}F Pb(Zni/3Nbz,3)0s BF 44
oz 244 oldg ¥std Azo) ojy o] e
D2 POTi0ssh BaTiOsE HYY AR 3jodF ol
2+& AAN Yok '

ajebsd B ool = Pb(Zn,3Nbz,3)03 - PbTils
- BaTiO3 Aj2tA 3 njdofg] £x12 A8 FAgo] &
23 Z4g Adsi ELEE La0:8 ¥Rl 2
zd, {34, 2718 5d& Hsiach

2. = 3
A-2olx] HA] whE n[LnHLxIRe] 8ol F
3t B4 Mol|: 0.85Pb(Zn;/3Nbz/3)03-0. 1BaTi0s



-0.05PbTi03S 712 2oz Muslz, o] =Adj
La203& 0, 0.2, 0.4, 0.6, 0.8, 1.0[wtx] H7Is}o]
2% 19 e g ANE Azt on 4£494] PO
g dAsY) sl ARRAEIN FF B9 B

e AMgsiglch

WEIGHING PbO, Zn0, Nb20s,
l Ti02, BaCO3
WET MILLING
[
CALCINING 900°C, 4h
] ]
MILLING
|
MIXING WITH BINDER 5% PVA
[
COLD PRESSING 1{ton/cm?}
[
FIRING 1100°C, 1h
[
ELECTRODING
|
MEASUREMENT

I 1 AEY AR &N

SEME o] -83lo] La0s E7lofl whE el 2719
HEls Zalslglt}, LF Impedance Analyzer(HP41924)

o]8 8] -200C~110°C BeloiA Z
o Frio] mE FULYE FPsHAL
mE Aol wEg B AslA E = 0, 2,
4, Blvcald wf Aeele) AH8AE SFshach

IESE Sawyer-TowerZ 28 o] &35lo] Ao wE {7}

ZHAEE &%

u], A

Tranamission  mearsuring

==& BEstdc
circuitl4]& ol-g3te] FsHe AlWol H71EFol
Network

7l AtefollA

348 53019

Areg  AUYE
analyzer(HP3577)% F%l . vhgxl

c},

—43 -

3. A=F = =2FF
Aol mE 39l 2794 U=

o] wizlolt}l. 19l Lay0s

I3 2 Lax0;
271eko] 0. qwtuvlA] =
3 3717 dAEgle} 1 o4 A FUkstgrt
W Lag0s H7kdo] 0.2wtwd wff Hl2d 2 3t
Bolu} 11 oj4t

718] W3E Ho}l 0 4wtxrlA|=

7ol whet Zasigrt. 2eel 2
AT Laz032] 4%
7F 28d UE A8xo] Borztn Umx] g8 3
gl A AEs] Bose] T 4L Al
A5}, Lag037b 1 ol Hrislol 1RIAZ dow
AR7E 24 dARE s Z7A Qe 4%
& FJA912 UxgE Z2A7H ol 4 (pyochlore) &
HAse Hog Az

E 1 La03 H71gol uh2 vlx %] H3E et
uiglch E7HE Las ol 01%.‘373(1.151&)3% o]
23 oUAE ¥ i A-x}2]e Pbr2 o] ¥
Hul ofol2 o] st BAS 43l Arige=z 3
Weol Z Poxtelof FH(vaccancy)& HAsled Azt
Ho2 Py UL viFhIEE Z& Pb(Zni/shbz/3)0s -
BaTiOz - PbTi0z7Ae] H/IAEEE ZAXHA v|=ate]
78 oF1AFIA "ok &% B Lax037) 0. dwiwwt
A HAYe] Frlstd oL I oy B 2
HETL ¢l 202 Hol 0.4wturt n&3HAlE} Az
ths5]

I3 32 1100CE 243 AHE
FA4] dafelct,
ah2oae] fAMs W Addo] 5(Tc)e] Hdlo|rh
Laz03 Aslapo] F714E 4do] 22 X AL

Eotzieh #7t

2] 5o e

1% 4 Lap03 HBriekel whE

22 o|E3la] Aeolre] fALFE
9 La'3 o]2o] PbZ o]z} NUEWA -2 chAs
A-ztels) asel  olRn
Po,ZnNo,Ti 5 9 + ol22tel e} 2jsied 2

34 (vaccancy ) ©]



CEERBEL

o] W3x} RAE

of 4717 ek webd el Axby
7 g7k S} #3 A4et o

Z7151A et %Y, La03 L EYVAE ol

o

847

x,

£ RANET AG BB RE BN 4] &
| 77koial7] hEolet Az,

28 5 La037} 0.6t HAAY AW s @
Sanael Hstolth. 2347t Z7Hel
Mol R4 ZASE BAES BB (relaxor
material)2] AP FIJo2 Falf Fito] wjet

8t 3ol &3] wjEelch

7t 32

2zof] mpE

AR E3olt A
EY Fupert IR 45 i ASat npdeol
F715tel Edele] HAE Ak Tl ) 4
o] 2x¢l #i 2xt EMjAY olFe] JeI=H
FET oY= TFE& URE SIBE A 32

2 o]§dhs Zles z¥ct

77 62 Aol mE fA44e Haolth A 2
Hold AAZ 2-4lV/elRE 871830 F72
QY #28e 3718 B

S f7lEFol ERYoEN FUHLE &

S}, 3 o4 AAE U7t

23 72 IC 8{kV/em] U7} A9 AAINAZBAS
(Kp.K31)2] @stolch A7|7[A AgAE(ke, kai)=
La037} 0.4wtwold HIIEAM A= Ed ol
Laz038] 4 A7E AT Yo} 24 U AAof o
F71%2e] Asto] Zldaitia 474l

33 82 AAS A/ w s Y 27
2 Uehie AARY LAB5(dn)S Eelth

Laz037} 0.2wtx & uwf Wl2d wotew, A7l 2L

[

14b Z71doll whel ZastETh Kai, SnEzb o3z

A35}320lE Laz0s 0.2wt%d wf A& 4(ds1) 7} H

23 2 g 7Rle ol da = kaleas™S1FRE
A

2471 F7sted7l wWEelth

_.44 -

a. B =
0.85Pb(Zny,3Nbz,3)03 - 0.1BaTiO3 - 0.05PbTiO3
off Laz03& 0, 0.2, 0.4, 0.6, 0.8, 1.0 wt E7}3l2
1100°C2} 1150°Cofl A AA3%F xlHof iyt
3 B4g ausigch
IdQl 37)0 WE QU ujAYge] Hste Ro}
Laz0s A7}ate] 0. 4wtx & wh7h DA Azt
2. Laz0s H71o] Hold4-5 o] 22: 4
zow Ziasn mety Aolde RENSE 27
stadct,

3. Laz037} 0.2[wtx]B718 A|He A$ DC 8

24,37

—

[kv/em]oll A kp=45[%], k31=25[%], d31=201X10-12

[CN]e2 713 9% 5A3& vehiolr

2 o =3

1. K.Uchino, S.Nomura, “New electrostrictive
materials,” Summer, Vol 57, Autumn, Vol 67
(1980)

2. S.L.Swartz, T.R.Shrout, “Dielectric properties
of lead-magnesium niobate ceramics,” J.Am.
Ceram. Soc, V61.67, No.5 (1984)

3. Y. Yokomizo, T. Takahashi, S. Nomura,
“Ferroelectric Properties of Pb(Zny,/3Nbz,3)03”,
J.Phy, Soc. Japan, Vol.28, No.5 pp.1279-1284

4, Y.Tsuchiya, K.Uchino, “Approximate fomulas for

a low-Q electromechanical resonator and their

PMN-based

applications to electrostrictive

ceramics,” Japan, J.Appl.phys., Vol.20, No.10,
pp. 1841-1847 (1981)
5. A4, "Lag0s71 A4zl Aol miR=

G, " el AMlcida oivtd, 1987



3 1 Lag0s A71gdell whE ulA8(x10120 cm)
Laz03 [wtx] 0 0.2 041061 1.0
Resistivity | 2,921 2,73] 2.87] 3.66/ 3.82
7.95 4.1
% -
% a7 §
- @
7 N
.‘E" +a.3 2
3 C
8 7.81 g
m o m——p X
7780 T Lo 29
TS oz o4 os 1 28
Lawt%
3% 2 Lag0 Hulekol whE 223 54
14000 —
- | owi%
§ o
s 12000: 02
] e
O 100004 04
O ]
L -
§ 80001 o6
T) E e
D eooo o8
-
10

10 10 30 80 70 90 110

Temperature {°C]

1% 3 la0; WIlgol W fAxe) exoay

10000T— 100

1 = N
9000+

Dielectric Constant

0 02 04 06 08 10
La wi%

T 20

% 4 Lax0s HIlRko] wE A2oA o] §AANS

R o] 2%

— 45 —

Dielectric Constant

S "R éo‘&o'éo;sroqéoﬁ
Temperature [ C]

a7 5 Fuke § &xo) whE FANS A

Dielectric Constant

a3t

(Laz03 0. 6wt%)

11000
1 g’"
16000 Sty praw
| 02
9000/ .
04
[t HULET Tt SRR . M
s T llos
7m ——
a8
1.0
50003 2 4 6 8
DC Elec. Field [KV/cm]
331 6 Al mhe fAYSe B
80
40-
S\i ]
2 %0
5
X
m.
104— —_—
0 0.2 0.4 0.6 0.8 1
La wt%
23 7 Lag0y H7lgoll whE A517A)
A2 st
220
mJ
180}
160
4
140 [ a2 ¥ [:Y) aa 1
Lawi%

3% 8 Lag03 Arhge] mE ¢t g4e]



