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2.1 PLMN M#&#H&

PLMN 4 F& ¥ : Pbi_zLaz[Mgi4z)/3Nba_z)/3]0s, z KB Ladt BTFHEE/RE,
0<z<0.3, 48/ PLMN-0, PLMN-1, PLMN-2, PLMN-3 X ¥ 5 #4742, PLMN-
1A, PLMN-2A A%iR kKB EHHF. PLMN §9 & H 4R F Swarts ., Shrout!?]
B EAHS WY, BB MgCOs 5 NbyOs F 1000°C #&%4% 4h 4= i, MgNb,Os /5 B IIA
Pb3Oy4 (Lay03), F 800°C & A% 2h, A RE R A 3°C/min , RAE KRB H, B KEZTEE
KU MR R1IEBEAAERNRE KRG REENHENEEHREITR L. A1 E
IREEKH X SRS EM AT, R RAX-10 B 12kW BESH S E R X LML

%1 PLMN REH SR ARNTERG

Table 1 Composition and processing condition of PLMN system

Composition Sinter conditions Heat treatment

Molecular formula In brief T/°C Time/h T/°C Time/h
Pb(Mg;/3Nby/3)0s PLMN-0 1200 2 800 250
Pbo.gLag.1(Mgi1.1/3Nby.9/3)03 PLMN-1 1320 2 1000 20
Pbo.sLao.2(Mgi1.2/3Nby 5/3)O3 PLMN-2 1320 1 1000 20
Pbo.7Lao.s(Mg1.3/3Nb1.7/3)03 PLMN-3 1300 1 — —

2.2 PLMN Bi&&$p#AaE
4 RIS BaL M AT IR K AN T, HCF
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Fig. 1 XRD patterns of PLMN specimens

containing various anounts of La
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3.1 WEasiR
%66 PMN(PLMN-0) # 5 7€ 800°C F £t 250h #1158 k2 4b 8, W T % 22 $h 4b 58 34 44 B

DM, R KRS EITESEESN, WEH 2a). NERDPAHRE
i, Bk )G, 8 PMN< 110 > FE@E X B FAr4 B8 P e (h+1/2,k+1/2,1+1/2) #4
AR (BRI EREaHR PRI THAN (111) 8 T E LY N 0.468nm
BT RS R TR KA, FEF NLSY . Mgt WFHh L ekt it
AR SR EAKK. HE BrfLFD, MHEERERS, HEIHATFHRER
RS, RGNS ERPOYRAE (111) mE L 0.234nm B T IFEH, WEH R
B, BN K snm, 5P Y AT,

2 PMNf TEM X EFHTHAT#EMIRA L
Fig. 2 SAED patterns and lattice images for (a) annealed PMN (b) PMN doped with La**

MR FFE B KRHE], KBS RANEFEHFEEMAD NG, KU X# B
BFER 11 814 TFMBEN KA mEd R kut k&SR, dahimE, HERTETR
Ky E e, MAGITFRE. BRMEEAEHRAHE TR R, B2, Tl dE b AR
FaLa 00 it A 1 AEME M AR A, RRRE A P
WA, R AR T (@ La®t) Bt PL* BT [ 2(b) A A La* BTG
GG R . B 55 PMN BRI, < 110 > JE 1Y 2 K 6 77 5 BE S8 AR L &
MBS AR, KEEN RN, B FREYRTEX. E
if, MBI X BTt el E, A Lt BT EHaigdE 20=1912° AT (1) @
FERBEETAE, FHEE La FROMN, BERS. XFEEROT +3 M1 La B TFRA
Ph** M THIGI®, B Loy MilT$ME T 1 TR Mg?HNb =11 dE{fb it B A IR H
P SRR A TH, & Latt b, EBETHITEHUER.

EREEMNE, Y& Latitiz® 03 8 (PLMN-3), X HEs it R T S5 a4 HeY
PEkE 20=20.2° , FEATASRE THEBA L #KM, B LEF Mgt NS *=1:1
MAFHEELRKT K &XAHBTFIESS. HEXR (5], FELFEANESAE,
H 4y 750K PbygaNby 71Mgo 200630 » SESERT M 11, &40 NS W75 B,
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Nb/Mg BFH AT 1. —BEAFRH/D MEREFEERK BREAEHEAHHIE,; Ay
4 La X030, FHEXZEEEMAIMEER, # Mg N =11 A FEXHX/NIEK
HIFRE#—xHm E Pbo.7Lao.3(Mg1.3/3Nb1.7/3)03 1 Mg/Nb 72 HWHAETF 111,
FFUEER 11 WEFEH, YRAM BFEAFXTES MELFEKFESLNYTHE
T, NS HESAHUE_MHELR.
3.2 SrEEfEAEE

B 3 BiR M4 PMN 2—FHEAMIBERK M. ¥all PMN 28 k#2485, KR
e EaE, W 4(a)(b) iR, 2B AKLES, HraFEEREREFEARS, BIRBIFHE
(DPT) tn3%; A B REmER A BFNMEESFH47, Smolenskii A1 Rolov Xt F it
Beksmik, SIARESHE I, HitHAKX N
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Fig. 3 Dielectric constant (a) and dielectric loss (b) vs temperature for PMN

AR EBA L3 BT ETAEEENE. 5 F PLMN-3 & FE
KEMESANE, ENabBaEkgEdE, ERHM PLMN-1 1 PLMN-2 # & #1748
EHAAW, FREAX (1) FFHELE, BIAARFABRENFEE S (A 5). NEFT
E7|, BARK La SR, AEEHMNL PMN # 20000 £4 FFEE PLMN-2 # 4100,
EBE, FANBTREITEFEHOMRE, MR THRAERIOARH I, FREORBET
BERN. KES 5E 4 #HTHHTRBA La® BF 325 R BUE BRI B R TR AR
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Fig. 4 Effects of heat treatment on (a) dielectric constant, (b) dielectric loss, (c) quadratic temperature
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Fig. 5 Effects of doping concentration of La on (a) dielectric constant (b) quadratic temperature

dependence of logarithmic dielectric constant of PLMN at 1kHz
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R T #E PMN HEFBERXR, TEERFEMAESBIFTH. (HEET L3 B+
BROERETRAE, MAARA (1) iHHE1EE 6(b), ATEFIRES La3+ BRI, B X
ERE RS SREE 0 Ak, LT, PMN A Lt BFE, REMEREFE
MRS T BAAMEER, ERFBEXIHFAR KB, XEiH PMN 2 5 414 f L3 H i,
FroegEy. mTHFEME M2 Nb =11, B—FdEb ¥t BN ERAEF, M PMN
1 Mg?t:Nb5*+=1:2 ( X5t# A\ La B T8 PMN, H Mg?t:Nb%* <1:1), AMHF - TFEEHEE
BLREUEFTEEXETH. AFAH #TEFVBREESL —EHHE 2, B A®H
AFEIEFRMATXMoEE. WAHETROERNIREAFERONE, THMEASH
FEEX R THEA B HERXMEER, FFHEAREKK, BTy siEEsm HEmr
MK, MUAFRELREFE-BRART, KRBTV HETYE IREH#H—HELE
XEEREREAETE, FILAEXREREFFEBERRTHER.
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Fig. 6 Effects of heat treatment on (a) dielectric constant, (b) quadratic temperature dependence of
logarithmic dielectric constant of PLMN at 1kHz
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1. Pb(Mgi/3Nby/3)03 HFIEIELETHE WEHY B LB F Mg?t:Nb*+=1:1 By K [F 454
LB KRB E B LT BT, #EEES PMN 0 HFE.

2. ROHIBAR LB RGEER E PN RN, RRPFE—WRME, T4 PMN,
HR+#9% 5nm. BREETE B KRHE R AR NG F X ERETFE P it
BRI RCR A B

3. #E47 Lot BT B4, WHEMKAFMEMR T, FESHWERE. B2TRA
RCHELIE A FHE RE”, RRELTE—SES.

4. MBALE L BTH, MghNb =11 WHFHMEMRTEEHA, ERRH
Nb** B FHIEER, LB MESAHEH.
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Relationship Between Dielectric Relaxation Behavior and B-site
Ordering of Lead Magnesium Niobate Ferroelectric Ceramics

LI Xin-Yuan FENG Chu-De LI Cheng-En  BAO Jun
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

The mechanism of the B-site ordering and disordering in Lead Magnesium Niobate (PMN)

was examined by using both heat treatment and La-doped methods. The B-site structural ordering
characteristics were exposed by X-ray diffraction (XRD), selected area electron diffraction (SAED)

and

high-resolution electron microscopy (HREM). The reason of the pyrochlore phase presenting

with the La-doped increased was studied. Based on the analysis of dielectric properties, the
increase in the degree of diffuse phase transition (DPT) in annealed and La-doped PMN observed
was interpreted as the Mg2*t:Nb%+=1:1 nonstoichiometric short-range ordered domain accompanied

with the segregation of the Nb5* in the disordered area. Furthermore, it was demonstrated that

the kinetic mechanism of the ordering micro-domain growing was ion diffusion equilibrium by the

effects of the heat treatment on DPT properties of the various amounts of La-doped.

Key words relaxor ferroelectrics, order-disorder structure, diffuse phase transition, dielectric

relaxtion



