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ABSTRACT

The single phase Pb{Fe;(Ta; Nb,),,}0; (x=0.0~1.0) solid solutlons Were successfully synthesized and thelr ordering
structures as well as dielectric properties were investigated {r(Nb )_r(Ta =0.78 A AWND )=92.91, AW(Ta *1=180.95}.
While Pb(Fe,;,Ta;,)0; showed typical relaxor ferroelectric characteristics such as dlelectrlc relaxation and diffuse phase
transition, the sharpeness of the phase transition increased as Ta™" was replaced by Nb™* and finally Pb(Fe;,Nb;,)05 showed
normal ferroelectric characteristics with no dielectric relaxation. By using Raman spectroscopy, it was revealed that the Fe™
and Ta** of Pb(Fe,,,Ta;,)0; were stoichiometrically 1 : 1 ordered w1th1n the short range Wthh can be hardly probed even by
TEM. Also, The degree of ordering in Pb(Fe,,Ta;;)O; decreased as Ta>* was replaced by Nb* and finally Fe’* and Nb°* of
Pb(Fe,;;Nb,,)O; were completely disordered. The relaxor ferroelectric characteristics of Pb(Fe,;,Ta;;»)03 could be correlated
with the stoichiometric 1: 1 ordering of B-site cations within the short range which can be hardly probed even by TEM. Also,
the decrease of the relaxor ferroelectric characteristics with the replacement of Ta>* by Nb>* could be correlated with the
weakening of the ordering and the normal ferroelectric characteristics of Pb(Fe,;Nb,;)O; could be correlated with the complete
disordering of B-site cations.
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Fig. 1. XRD patterns of (a) Fe(Ta, ,Nb,)O, powders heat-treated at 1150°C for 4 h, (b) Pb{Fe ;,(Ta, ,Nb,)},03 powders calcined at
800~950°C for 3 h and (c) Pb{Fe,,,(Ta;..Nb,)},0; ceramics sintered at 900~1100°C for 2 h.
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Fig. 2. Lattice constants of Pb{Fe,(Ta; ,Nb,),,}0; ceramics.
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Fig. 3. SEM micrographs of Pb{Fe;,(Ta; [Nb,),,,} 05 ceramics. (a) x=0.0, (b) x=0.2, (c) x=0.4, (d) x=0.6, (¢) x=0.8 and (f) x=1.0.
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Fig. 4. Dielectric properties of (a) Pb(Fe,,;Ta,; ;)05 and (b) Pb(Fe,,,Nb,,,)O; ceramics. The dotted lines represent dielectric loss, tan 8.
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Fig. 5. Dielectric properties and electrical resistivities of Pb{Fe,,(Ta7;,0Nbs/10)1/2} O3 ceramics sintered at (a) 1040°C, (b) 1080°C and

(c) 1140°C. The dotted lines represent dielectric loss, tan 8.
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Fig. 6. AES concentration profile of (a) Pb, (b) Fe and (c) Ta of Pb(Fe, ;;Ta;,,)O; ceramics sintered at 1160°C.

HHoh(Fig. 4(b)).

$H, Pb(Fe;,Ta)0; R Pb(Fe p)Nb )05 F 4F &
F JAulRAE2E ol olA fREdo] BdF R
Z7ksle frA ol Ad(dielectric anomaly)@Aho] #2E
B ol 1&oAe 2AFYNA FePoZRE Y
g Fe*# Fe’* 7+9] electron-hopping®l 213 YUl A7)
AR me A H2503le PhOst e AEA
B 93 dA AAR T 71Qdshe AR AR
Aol AR o33t FAFINE AFXT A ¥
&g =), Fig. 59 YERA Pb(Fe;,Ta )08t Pb(Fe)
Nb;)0s0] 7:322 F-8FH Pb{Fey;(Tas10Nbs0)12}0;
AEA 9 FAEANA & F ARl Ko FEA] 4
st = vAYgS FH438] FAA e Fig 69 WE
A Pb(Fe,,Tay )05 W Pb, Fe 2 Ta® T=EFXA
& F dEo] YAlE YWET Pb-rich®] i Ta-deficient
o]t}

Fig. 7& Pb{Fe n(Ta;Nb,);,}0; L&A 9] FAEA |}
x7F 7Vl et HupfHEEe HAdHeE 7t

(c)

Tl

Fig. 7. Dielectric  properties of Pb{Fe;»(Ta; Nby),;}0;

(x=0.0~1.0) ceramics.
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