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Abstract Dielectric property investigations were done on La-modified (1—x)Pb(Mg:sNby:)0s— xPbTiOPMN-PT
(1—x)/x) ceramics of near the morphotropic phase boundary composition. Electric field induced polarization and
strain studies have been done on specimens with La contents between 0 and 10 at% for x=0.35 in PMN-PT ce-
ramics. The electrically-induced strain( € ) and the degree of hysteresis were increased with increasing PT con-
tents. Near the MPB composition(x=0.35), ¢ showed maximum value of 2x1073. Effects of La-modifications on
e for MPB composition of PMN-PT were then investigated. With minor additions of La, the magnitude of ¢
was increased and the degree of hysteresis was decreased. These results can be used as an indication of the de-
velopment of new higher perfomance actuator materials.
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Fig. 1. SEM micrographs of (1—x)PMN—-xPT(x=0, 0.20, 0.30, 0.35, 0.40, 0.60).
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Fig. 2. Dielectric constant(A) and dissipation factor(B) vs
temperature at 1kHz, 10kHz and 100kHz for PMN.
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Fig. 3. Electrically-induced polarization for PMN.
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Fig. 4. Dielectric constant(A) and dissipation factor(B) vs

temperature at 1kHz for (1~x)PMN—xPT compositions (x=
0.10, 0.20, 0.30, 0.35, 0.40).
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Fig. 5. Dielectric dispersion with frequency change for (1—x)
PMN —xPT compositions {x=0.10, 0.35).
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Fig. 6. SEM micrographs for various PLMN-PT y/65/35 compositions (y=1,3,5, 10). PLMNTI indicates PLMN-PT 1/65/35.

FART Y ol A3 o} Felo] FUH|A 917
£3k1 F2A0 T ¥TFH Aeje] 7] WEo 2 YzHech
3, 39 4B)elA £UAFe eEEHS »E PT
Fepe] F7tell mhek £ UM} e 255} neZ o
2 gobrha glor] $UE-LESH Y BFnaLE
o) Folsh e AL BAFT e 28] 50C of3h2)
Aedol A EAdFo] PTRRZb wlels) 2as) ot
0.0514 0.017}x] w3}l ¢Jc}.
Fo4o] ME EAEH (2 5)E ¥ &
A2 HEAA A ol L% ofshel 4 e %m@% 3
ole7h PT¥eFo] 7k x=0.400] o= 4
ANl FASEAE o] AT 2ol 259 B4
o] AN Gge BT Yok
PLMN-PTH] TS5
MPB zA42] PMN-PTe|x Pbujal
PLMN-PT# 9} Lao] 27} o] web4 alxtzz)7} 22
HobAln 9 &% & + th( 2 6). 1Y 7(A)E B

Lag gk

45]

kil

Lagete] 37hel meb 4383t 2uigke] Heye &
2.8 ot

)

i
Hor

A7k Qo g Heigke) B o b 9g
+ gleh. 2elm, 4489 £Eo) digt DPT 540] La
#@agol F7hgol @2} WA} AXT 9o} MPB 24

S/l A 43y ARAA A2 wla)s)
BoiFm vk AAR Fapgo pE BarEy
MPB A4l e Ae]&E o|stol 4 2] 3440
540l A9 gloirt Lag) gekzlel] wa} o)
5 oJgtollA o) ZAEA o) HA WolAtm eg 4%
A2 8). FW, 28 7(B)9Y 2AASF-L=BAS
B Lag] Arhegel wlasted SAAF7) 27)8k7 9les

& glek. o]Ze] Lao) 93 £AASZr} 2918 PLZT
(Y/65/35)—4 74-poll A Lagl H7IE &40 Zr)slm ¢
T A4 A8 o= PbE o]F4zl7kel Na-, K- =

€ La” So= A o 7pAate 71'7'13]'1‘7]7]‘ %H
A7) Yo 2 Ay MEL . 0 °l WAt dae
BO; 2w aul ¢ Abo]o} A& oFstA| abEA 57) “ﬂf"l
o mbd, PbE Ba & Sr 59 5% 12}7}i 213 of
€ £AAT7E i A f-A ") PLZToAE Lao] &
7HE FEE BEEel 49 fEET ok A%

A AAelE Frste L AT 2L zmanie)s AnS
QA "o EAAS) e B aate 999 Ao
Hdahbs oo @4 o2 PbE BaoR 2@ 7S 9

H-7

] 7% sk o] FETZOY EI4 Yrrodps
2 olojA) a9 ¥oje) mA 4o dlpo] ojiiajat



FA:

30000 T T T T T T
at 1kHz -
25000 | PLMNT3 ppynTi1
< PLMNTS
d
":; 20000 B
e PLMNT?
o 15000 -
k)
d
3 10000
C bLuNT i
a
5000 + .
0
-100-50 O 50 100 150 200 250
Temperature(oc)
(a)
0.10 T T T T LI i
at 1kHz
0.08 L PLMNT?
] 0.06 -
S
2 o.04|
-
o
it
S 0.02 |
ra)
0.00 |
-0.02 | R § 1 ~L 1 1

-100-50 O 50 100 ;50 200 250
Temperature( C)

(B)

Fig. ‘7. Dielectric constant(A) and Dissipation factor(B) vs
temperature at 1kHz for various PLMN-PT y/65/35 compo-
sitions (y=1, 3, 5, 7, 10).
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