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ABSTRACT

It has been reported that the size and characteristics of ferroelectric domains which have an essential role
on the ferroelectric properties depend on the grain size of ferrolecine ceramics. Therefore understandmg the
change of domain characteristics with grain size is so 1mportant to know the dependence af dielectric constanl,
dielectric loss and aging on the grain size. In this research, the equilibrim domain width is calculated as

d=+/ gfé n; 2 This calculated value is nearly same to the measured value of BaTiD; and Pb(ZrosTine)0s
1125

ceramics’ 90° domain wall width. The calculated 90° demain wall enervgy in Pb(Zro T e}0s which is obtained
through the model is approximately 23X 1072 J/m?.
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Table 1. Measured and Calculated Average 90° Domain Width Based on Different Models and Domain Wall

Energies

Measured from

Arlt's model

Author's model

Arlt’s data d:\/m dz\/m
Cn3éd 3C,582
(Grain Domain 9)° doman widith (nm) caulated
s1ze width by using the 90° domain wall energy
(jam} (nm) Zirnove* Kittle** Zirnave Kittle
0.8 0.13 0.24 14 0.01 0.08
15 018 0.33 19 (.02 011
5 05 0.60 34 (.03 0,17
12 0.7 0.92 5.3 0.0 0.30
80 0.8 0.92 5.3 0.12 0.70
(const) (const)

*VA. Zlumov, Sov. Phys, JETP, 35, 822 (1959).
#*C  Kittle, Sohd Atatr Commun., 10, 119 (1972).

thod & e]&3led £3s1adv)
4. d= o DFE

WA Bae) kg A 913 BaliOs a5
AR w3m7sh QR7] dolEhE Arles] 2904
Qgalel 7wl Blstel Aske] ngeh ol )
90° Eo¥ o1 q4A| (domain wall energy)+ Zhirnov¥s}
Kittle!® 2] zrs o)43ieich A= Table 1o $lch
ef7)4 & ¢ gl%e| Zhimove] LA i At
Halm Arlte] ==le) MA) A7k nlsElky, Kittles]
By e]A] ghe olEEtH B ogdotel mde] 4lA)
A% SagE ¢ 5 eleh

Ph(Zrg Tigs) On S8 AL WHilaHN o
AR S AsEer 2k AHy Hxe) slAZAE
Tahle 2l vtepich Fig. 22 2+ A|#e] <& SEM-Z
EE AAe|ch 2z A9 2T (domain width) £
2735l Table 3¢ 1lelfich BaTiO; fdaefdsh
[l IR b = g B B B T R b= B R 57? w5 ot
ek, Ph(Zre Tige) O QA2 735 90° <z

e wasw gl olen] oebd B '%H"O% e
7‘]'317]94' ol FAol gt delelE A5 o=
B 90° 2o A& Faldoh 372 7]7E 8.3 umad

Y,

o

L
|O tO

42} 94 umal A2k 2lpmal F 7R Al Wl
90° FowduA] e Hldﬁl@! Hsich o AnE
Table 4ol Hepdeh o] 248 oF = 4l7o] & o4

A 299 A6 3(1992)

Table 2. Phase Analysis, Density and Grainsize of Ph
(ZroaTip)y Ceramics

Specimen| Composition Phase | Density |Grain size
{gfem®) | (pm}
PZT461 7.7 8.3
Pb{Zrq4Tig )04 | tetragonal
PZT462 ¢/a=1.035 7.6 94
PZT465 7.9 21

Table 3. Domain Width of Pbh(ZrysT16)0s Ceramics

Specimen Domain width {nm)
PZT461 7
PZT462 76
PZT465 148
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PZT465

Fig. 2. SEM micrographs showing domain patterns of
Ph{ZrasTipe)Oy ceramics.
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Table 4. Calculated Domain Wall Energies Based on
Different Models in Pbi{ZrosTios)3s Cera-
mics

Arit's model Author’s model
Measured from

g= 128nga d= 64moa
Flg‘ 2 C]lshg - 3011Sg2
Gran Domain 90° domain wall energy
size width (J/m*)
(um) {nm)
83 75 21x10°° 101072
21 148 3.3x10 L5X10°°2
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