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ABSTRACT

In order to understand the electrostrictive behavios ol Ph(big,MNhydQ-PbTi0, (PMN-PT) solid solutions,
the dielectric constants, the electric-field-mduced sirains, and the pyroelecine coefficients of (1-x}PMN-xPT
(x=0.1~0.4) were investigaled in the lenperalure range - 50--200C, For 5 =20 1~0.35. where the phase transi-
lion 15 diffusive, the strain has a maxnua al the lemperature of maximum pyroclectric coefficient (depolarizing
temperature} rather than the temperature of masinum dielechine constant. Far x=0.4, where the phase transitian
15 relatively sharp, the sirain decreases monotonically as the lemperalure incresses. Relationships among the
above expernmental results are discussed.
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Fig. 1. Temperature dependence of the pyroelectric
coefficients measured at 1 kHz m (1-x)PMN-
¥PT, where x=0.10 (&), x=0.20 (b), x=0.30
(c), x=0.35 (d) and x=0.40 (e).

gialgl peako] Fa=lw x(PT)=0.30~-0.357}%2] =4
o 4 T7he] peake] FEF| T 9ic) Es 2HAHF2
peaks BT PETHE 98 T 235 ded
o) PMNH 7} obd ¢}E &858 A= a5
ul glep 4 B x(PTy=01 242 A|He] 3%
Tones= 40T AT 2314 72] peaks oF 10T Ao
A vlEld 2 2 4 oeloh
Choi 2] dasnel wiwsted 2 uf x(PT)=0.1—-0.2
249 @ el sharp s1A elbs S
pealt® rhombohedralel]l A cubice 2l Heold #wal
& peak 2 AzHEich xd x(PT)=0.3~0350]44 =
79} peak 7h&E)A] L& z‘]i'ﬁr"" vefts 72 rhom-
| od el g2 E i
o 4] vl e tetragonai cubic2] Helol| il
b AziEcl ARDeA Rr® Fu8s Z2te] vlm
gled Bw RE E2HdA FHEE H2] 25 {Taw)s)
#H &= (polarizatione] gielxE 2 9
U & TopaE EAGLE 43507 = A2 4
o, x(PT)=0.1, 0.2 of T.,..=40, 65C°L|_ epat = 10,
WezA b oF 30T HeY ezt = AL
gk x(PTI=030~0354 =4 2elde £3
peak~”} rhombohedral-tetragonal s« sl 24
peake] A= vjelubz] @3 tetragonal-cubic Felel| &
wite 23 peakdll e vERFE B2 B F 9lch

bahedral-tetragonal 8] Zels

EXo k] ﬁ—

2

RS ﬂF

e
o

[
o

3.2, PTET0| WE S-E plot2] 3}
Fig. 2(@el & x(PT)=0.1 A$2] &xe] opE A4 %
7E e ZrE 2T fFAes Waks) 44

—557—



AR Pale] - AER - £AE T - gt
[=]
@ g0 8 .z (b ew g ]g
a
—e— Stran « < —s— Sirain o
Pyro Pyra
Dhelectric ] § - Dielectric _E 1
_ sl o 8z | ¥ o00f de | &
© I = E T Bl E
= g2 | 5§ € ‘ 182185
— : 4 138 - — o a
c i "o laE € R £5 | =
€ 4w / \ £ |88 -gao0g - S, 2 8
& . \ g% |e 8 £ M I AN =
& ; N {1g& ;W0 —* " -E L1} g
w \ N, =1 o >, T e
\ EaE =3 T4i= 5
" a [l g (=&
200 \ ., o 200 - o : 1a
" - — _’/' ! "\._‘“
0 Y . . lz ! ' o o : 18
’ a0 100 150 00 o a -50 0 50 100 150 200 o o
D
Temperature {°C] Temperature [°C]
o a
{c) aca g -‘g {d) 1zaz g g
—e— Slram " —=— Strain ®
Pyra L Pyrao
Diefectric —% — Hoae v Dielmctne .é
. BOO+ . oo &L N "2
— ol [=
“E:, - ~u = E el g e
— # i R 8] 3 a 3
N v f 18 a = = 12 § O,
. / 28 |4 | :
=g / . o 185  Zgpl o B
© / E l= o0 %l 2 e
= / 5, &7 L= 5| 8
753 / . g3 g @ 1Be |,
/ a | & 400 - R
a;
U 18 g
. . \\ 3 w00 - 18
., "
™ . 18 TET P S . 12
100 150 200 o = 50 0 50 100 150 200 = ®
Temperature [°C] Temperature [°C]
o
{g) 090 E Eh
—s— Slram
—— Pyro E
______ Dieleclric b
600} N x
& e
o 5k
= 18 2| 2
o IS
@ o0 '\ 5 3 12 2
= é g o
4] S é ;
200 \»' e %
~ v
. I !
I o T -
-50 0 50 100 150 200 @ °

Fig. 2. (a) Temperature dependence of the pyroelectric coeflicienls, dielectric constants

Temperature [°C)

and the

by the bipolar electric field of 1.5 kV/mm in (1-x)PMN-xPT, where x=10.10.

(b) Temperature dependence of the pyroelectric coefficients, dielectric constants

and the

by the bipolar electric field of 15 kV/mm in (1-x)PMN-xPT, where x=0.20.

(c) Temperature dependence of the pyroelectric coefficients, dielectric constants

and the

by the hipolar electric field of 1.5 kV/mm in (1-0)PMN-xPT, where x=0.30.

(d) Temperature dependence of the pyroelectric coefficients, dielectric constanis

and Lhe

by the bipolar eleclne field of 1.5 kV/mm in (1-x)PMN-xPT, where x=0.35.

(e) Temperature dependence of the pyroelectric coefficientls, dielectric constants

and the

by the bipolar electric field of 1.5 k¥/mm in (1-x)PMN-xPT, where x—=0.40.
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