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ABSTRACT Ferroelectric domains in 67Pb(Mgl/3Nb2/3)O;;—33PbTi03 single crystals were stud-
ied by means of polarized light microscope (PLM) and transmission electron microscopy (TEM). PLM
photographs revealed that the domain structures vary with crystal quality. The transparent crystals are
usually characterized by large domains millimeters in size. Banded twin domains were found in translu-
cent crystals. TEM study gave similar domain structure to those observed by PLM. The complicated
twins were observed in translucent crystals. The irregular 180° domains with size of micrometers were
observed in transparent crystals. The in situ EDS anaIS/sis showed that the crystals with twins contain
Nb—Ti-Mg—Pb—O non—crystalline phase. Dielectric and pizoelectric constants of transparent crystals
are better than translucent crystals. Electrical properties and the relevance of domains to corresponding
microstructures were briefly discussed. ,
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¥R KK Pb(Mg,/sNby/3)0s SIEH ML PbTiOs A[JE M (1-2)Pb(Mg;/3Nbg/3)03-
zPbTiO; (PMN-PT, PMNT) E# k. £ PMN-PT —5% & EAHE L 1EE—LZHARR, 67PMN-
33PT EWMAM T L EMAWE, LR TAMGHEEKEAFFEHRMAE 1~ PMNT #4
AR K R ¥ SRR B B BUN A B8 Bkl MR AR RE S B BE R S B YIAR G, IR E
YR E, PMNT S{KA[4 A NFFE R AR EIR Rk, EX0% B RS T EH R AT RSN E
WIS, T EM RS RKPE HEES EWARZE A O, s S fTa X, T
T RIRAI RS M. A SCIRIE 67TPMN-33PT Btk ek e B S BB, T4 ELTERE.
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BBty Bridgman 3 1 414 PMNT $.8, ¥ 85.83% (001), (110), (111) =FHELHEYIE &,
E % 5Smmx5mm HI& K, FRESIRST 8 Cr-Au Bk, SHTH A EBERENR, Hif
MBS e EEE. RS A AlOs MBS, F A 1.50m & NIB MWLM 0.1~0.3mm JE,
FISRIRER G20, 008 FIAE S 7E 500 C iR K 30h [EHA A HIBI MR, LMV T 895,

Fi Rigaku-D/max B X SHRMTH UYWAY, FIEME B ME MBS, B
BEBIE: AU E S0um J5, EESKEP THEFEMERY. BT ESENE REMHME L
L A4HHTHE JEOL-2010EX 41 fu48 H#hf7, BRYESLE N 200kV. /i HP4192 LCR it &4
WEABHEE, BRIEZTR 1kV/mm B ETRAECE 24h 5, ARERSEIRS &G ESY
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2.1 PLM Wz

WEER SRR EERTY S GEE PLM TRAEARRMBSEH. HE 171, £EXR
BHE TS ERREPHH X —REBEZEKRRENETHI—BEEX (B 1 98 A, B X),
A BEMMICOIMBEICAL, FTUABIA S KBS, TR {001} . {110} 5% {111} VIR &
Freb, XEKBERIN a BF;, B GEHTEA -BRER/NMIEERHR, ¥EWRNEHET
B, XEKBEEA/DNERE AR KBS BER AKX (WA 1 i C X).

EBREEF BT 0.1mm FHFNHR 90° 85, FHRAHLEEEFIREEENEREF
PR RER O B 2 &8, 90° ZAARRERZEAE (F) RS (110) @P4TF. HUIRBETE
TR R 1 R AR D REAEAH SR 131 B, X FBER 2R3k B T g
R, RSEMZEEYIERE, ¥ BaTiOs METHI. 75 BaTiOs M&EF, BRXFEsRE
BEPZERT SRR, FEBRHOANS, ZEYETURKXFHRN S, 1516
2.2 TEM WEKFEA EDS fX 454

£ TEM T, #ERHEGAERBEFNBIMK R T 85450, 57 PLM TR
&, XUEER AN, eEEH, mE 3 PRFLIIR. XX E TR B AT R R
B, WSREEAESR, RYINIEARE, AR AMERATEERER, BT SRR B
RO R, XRIEHEAFE RAKHEKPHFEEES M. FABTFREEMT (F 4 B
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Fig.1 Crossed polarized light micrograph of
large 90° domains on (001) plate of
67PMN-33PT single crystal (A and
B: transparent regions; C: translucent

overlapping region)
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Fig.2 Twin domain under crossed polarized
light en (001) plate
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Fig.3 Typical TEM micrograph of the twin

domains and the corresponding SAED
pattern on (001) plate in translucent

crystal
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Fig.4 In situ EDS spectra in the twins do-
main area in Fig.3
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Fig.8 Typical TEM image of the domain
structure and the corresponding SAED
pattern on (001) plate in transparent
crystal .
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Fig.b In situ EDS spectra in the large domains
boundary region in Fig.4
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Fig.T XRD pattern of powder ground from sin-
gle crystal
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Table 1 Data for dielectric canstant £, and piezoelectric constant dia of single crystal at

room temperature

Sample

d3zx 1012 /C.N"!

Transparent crystal

Translucent crystal

2724~-2214
1410~810
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2.5 SBHOK

TEM KR FREEMTER, AESREPFEERA WY, XMHHTEE No. O, Ti,
Mg % Pb TR, T HEREIERMREFAE, H XRD o4 18 X B B89 3 R R A 1,
KAERMHORER SRR/, YRR MWAT.

£ PbO-MgO-Nb,05-TiO; ZTEEFEMME Nb . Ti. Mg KT X AES PbO
BRI SRR A, BAEEFH Nb . Ti 15 O BTALUEM [NbOg] . [TiOs] BT
NI, ZEFEFARREFEPRTERS BXEEAERESHRENENRAR K
BT E2EARERN RS ERERER/D, HEKATEE T HE| PbO-MgO-NbyO5-TiO2 £ T AMAE
HIVRFHERET, HTE PMNT &k, XSmO LORAETEE, ERBOKR TR = R, If
BE MR EEREN, RECHER, MRRTXAERETERETRR, BirdaE, B4
RS TRER, dFHEMR/D, XSRS Rt RAMRITEERIERM. REPBK
B Nb, Ti. Mg # Pb RITHFRER RA P, —RERGERIRS, B - WA TATHOE
RESEEMIREAGE R, XHRITEIZEBRYT, X5REEKRTEARX, J—H
TRERTES AT R T, TERMRS MFERRE ARERA, MR8 o164 XAl
7, MAETTHRERSHEE. Z.GYe %A M iR, PMN-PbO BTk &, 7 PbO
TRy 30% AR ATFE—Y) 832 TR A, SHAML, 7 PMN fi PMNT &+
KBAE Mg . Nb FHRK, FFRELRFEN N RIS R B 8~
2.6 HEBTESHLEN

PMNT Sk £ 150 CRAELTT - WITEWAMAEE, mIREMAHEAvEEM, 7 50~80 C
KENF—ZHAAE, R yEEm PO, R AR T SRR B2l LEa s
BEESHERFINEER, ERA—FMERRS, Hi. BHZEE AR 2%, EERE
. TR, MR EEETREHER, MRZEEDERE (G5, SEMIERM) BT, mR&E
PSRN, EANEERE, R THESEANERERNERRCFESFE RS
REA3, 2R YR MBI ). R TR, 7R N BPAE AV, X MR R L
br ERARE R HARE, AR SRR B AR LAy Ty E . TR R gk A
MRS, (110} MZd2W WA RE LT - WY - IECHA R

3 4 w

¥1513% B 67Pb(Mg; /3Nby/3)03-33PbTiOs dhiki M KL F AR5, RAHEARRER
KE&, ANESHERSEEFEEELFAGEASS, FIE Nb-Ti-Mg-Pb-O Ik GFHRYFRE,
I M AHA FFAE B B 51 R B e A e R B R T 5B A .
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