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ABSTRACT Ferroelectric domains in 67Pb(Mg;/3Nb;,3)03-33PbTiOj 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 anaI‘ysis 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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MGk K Pb(Mg,/sNby/3)0s HIEH K& PbTiOs R (1-2)Pb(Mg;/3Nby/3)05-
zPbTiO3 (PMN-PT, PMNT) E k. 78 PMN-PT S RABESHE LHFEE —LZEAHER, 67TPMN-
33PT B T ZHARRME, HEEAMEREEAFFaERMERE 1~ PMNT £G4
HRAWERFERNBEOZENA B~ g 8 R iR S8 B S B UIM L. RIBHE
R E, PMNT ST Rt2aE i iR R G, 6% s T & Rk e mE R &
WLRCHBE, T2 B 22 0 R 51 SR i i B AR B B AR 2B R s 1), mESEM S8R €, i
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FABCH#ERY) Bridgman 3% ¥ |4 PMNT 8.8, H§#&4% (001), (110), (111) ZFPEATIEI AL
K smmx5mm §#8 F, FREEMRS T Cr-Au R, S T M R rEenik, it
T RES AR, e ALOs ¥riEE, FA 1.5um #E&NIBHlYEA 0.1~0.3mm JE,
RS2, L5 FFEGRTE 500 CIB K 30h JEREy & HEIZER, LAHBRYLEIN T8 520

A Rigaku-D/max & X SFEATHOCGEITHAAT, FIE MG B MBENEEREEH . HEIK
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¥ ERGEEFRAY S RIE PLM TRAERFBEEW. mE 1 TR, EIERmE
BHETIEERREFHESX —REZARENE THS—B0ELEX (B 198 A, B X),
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¥ TEM T, FERM/G A TR S B0k R-F i & 245454, 578 PLM TRYZES|
B, XEBER KN, BEATH, A& 3 PFRFTLITR. MR TR MK BTG R
CH, TSR AR, R NZEERE, TERERALAIEXATAIERES, BR T RAHSNER L B B
PRECHORTT 3R, X RIEMMMIFIE, REREPEEESE M. FAR TR (K 4, &
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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 on (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- Fig.5 In situ EDS spectra in the large domains
main area in Fig.3 boundary region in Fig.4
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TEM & KX %X ¥ FH B S Fig.7 XRD pattern of powder ground from sin-
Fig.6 Typical TEM image of the domain gle crystal

structure and the corresponding SAED

pattern on (001) plate in transparent

crystal
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Table 1 Data for dielectric constant e, and piezoelectric constant ds3 of single crystal at

room temperature

Sample €y d33x10712/C.N—!
Transparent crystal 5709 2724~2214
Translucent crystal 3616 1410~810
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7E PbO-MgO-Nb,05-TiO, LTTHsEIL AN S Nb . Ti. Mg BT XIS PbO B
BARAE E AL R4, B NRERFR N . Ti BT5 0 BTFAILUBM [NbOg] . [TiO¢] HiET
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