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ABSTRACT Pb[(Zn;/3Nby/3)0.01 Tio.00]03(PZNT91/9) single crystals were grown by a modified
Bridgman technique with an allomeric seed and PbO flux. Temperature dependence of dielectric con-
stant for PZNT91/9 single crystal displays apparent frequency dispersion. The relationship between
the peak temperature of dielectric constant (Ty,) and frequency shows an abnormal character. Ty,
shifts to lower temperature with increasing frequency. The ferroelectric domain of the crystal presents
complex configuration: regular arranged stripes and disarray thinner domains coexist. The results of
XRFA demoustrate the existence of segregation during crystal growth, which will cause the fluctuation
of composition. The fluctuation of composition and the complicated domain structure induces the
heterogeneity of electrical properties, which are also considered correlating with the characterization of
the diffused ferroelectric phase transition.
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(1 —2)Pb(Meg; 3Nby/3)03 — zPbTiO3(PMNT) . (1—y)Pb(Zn, /5Nby/3)05—yPbTiO3(PZNT)
ST T e B A R E S R R R A Pb(Mgl/sNb2/3)03(fﬁVF PMN) . Pb(an/ssz/s)os(fﬁﬁ{ PZN)
%48k PbTiO; (fRifR PT) 4AlAJ ABO3 BIFELKT MR E 4. 1982 4F, Kuwata %
BXKHEBAFEERT BT ERERRIER PZNT £.5. EHER A (morphotropic phase
boundary f&j#F MPB) ARBMHER B ER AR (2=33%~35% . y=9%~10.5%) EAHKITFHIH
2VERE (ERE B dss ~2500 pC/N, HLEFEEER kas ~92%, BB BN THRKIX 1.7%), FE
B ESEH) Pb(Zr,Ti)O5(PZT) ErmME (. BRIESAK BN EER OB E GRS
K PZNT EBE S (520 mmx15 mm). 1997 45, Yamashita & &SR BIEFIEERKY
PZNT B EH R E&AF 43 mmx42 mmx40 mm. (B2, RABEHIEHR & PZINT 85, H
FHSHIE M PbO EERR THEE, MERCHEUEH, ARIBEEEE. FUEEAR
##Y Bridgman BT TESH, £KBT AR, BHEEHRERE - SKRRE. RERE -
ERERAL [ Vst B &, 1461, 0.91Pb(Zny /3Nby/3)03-0.09PbTiOs(PZNTI1/9) B 5 RAFEY 4514,
Pb(Zn;/3Nby/3)03(PZN) 2= fk R ARG, REESKBATA S ER T BE R
Bfkh . B TESEWRARR, RS HEAERY S A(Bi1B2)0s BL &)
MEASEREH (B0 M;_.BagNbyOg) B EHH K. MHE L.Eric Cross fl Z.G.Ye #Jit
R 78] b H ek o ik B TREHER M RRIE. A<SCRFFT Pb[(Zny/3Nbz)3)0.91Tio.09]Os i HEBLE Y
ik Jrd

1 &£ B8 F &

F SR Bridgman $ AR 5 R FEMAF R ALK PZNTIL/9 85, A PbO Bl O,
PZNT91/9 .5 ] Laue fi5THk45 & XRD AT ML 1. Hrdh ki [001] J7 I YIRJRE Y 0.5~1.0
mm B, 7E (001) & E#ERE ek, A TR PZNT B4 (001) & FHB#fEL, ZER—
s LR EAMIE AT EE S ER (B2 1 mm). PZNT B R BE¥EER HP4192A T
A E, BEELATAREERBAS (Trek Model 609C-6) fJ RT-66A FRMESK ALK&
% (Radiant Tech. Inc.) M &. Fl—&HF AREMERARA Phillip PW2404 X-ray 364300
E. IEE (001) B EEE T RENT HMEGETRA, RAKMAER: FEREMAE L 150 Ch
1 kV/mm B3 10 min, ZEBEFREHZE TR HANEZIR. F Berlincourt BIMEFHZ daz MR
BARALE & F (15 500 CiB K 1.5 h) BYEHEMERE dss, BNE—RRF AR EMERTE R ds 8
BHARFE, SR 2 mm #—4 4. K (001) & HIEHEZE 150 um, FEMIE/ETE SEM # Olympus %
SR B E T W H B BELH.

2 R 5w

PZNT BEMMEEHESRENXREAABHAREEIAR, RIAH T BHKAERITE
M AARE (A la). FEEWBFENTE, MEERERENEE Tn MIKRTEES, A
300 Hz #9 197 'C TFFF 100 kHz fy 186 C, X 5HAIMMBAZKAER Pb(Mg1/3Nby/3)0s BIR
AR DO bR A RO, (ERA BE B EIRE T L PRERRER. 5
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1 PZINT91/9 %4 (001) & i BHBESEEN LR
Fig.1 Temperature dependence of (a) dielectric constant and (b) dielectric dissipation on dif-

ferent frequencies

Yamashita 4% B Bridgman Ji%4 KA B A H 1Y, Ak K50 B R i EE R (B 1b),
FEZR 1 kHz A B RFE tand >5%, RIZEAT R P T RERETE b SOV Bk R 7o A 5 B B IR S5 4 RE L
. ZEEHET (100 kHz) HFFEARE ML H IR AM. Smolenski R MR IE I EHES
PHAZHK, EHMEXGHETEEZREMNSA BIMFFEREISR), TS £
BAe 12 f(T0) = exp[—(T. — Twm)?/20%), P o i, REMBBRESFHEE.

REMXMHEER—KM, H «(T.T.) FEBE—INIER, HANEEER «(T) HE5M
XBAEE (T, T.) MEITTFY, WY T < T, B, E(TI—TC) = —4oo(T — To) + RLoo(Te — To)
U+ - RS T>T W, iy =« - T).

(1 — 2)PZN—-zPT EETE MPB A M 850 RS B B k. i FAOR R A 3
ABUMNT 1 URENDFRERR TR L, PINT91/9 B R7EERKTBHEEE RS HER
%, SHT REPARMNEASHZENL (& 1, SFEFR 4 mmx4 mm). EFREHB S5
BEHIRE/NTF 5%(BE/R5ER), 38R A SR i 2 SO L3R B MO Bridgman 335184 PZNT
B,

7 PZNT91/9 BRREREREY, YRFRESTEREFERN, S&4 NS
P77 BREEAHRIAEAE. R T IR AR AR S R P b M SR 0 AR A B Y AR RE DA 2 R WAL 7 Y

® 1 PZNTI1/9 B&F—& A AR BRARM (XRFA 458)
Table 1 Composition (mol fraction, %) of different location of the same PZNT (001) plate

Plane crystal position PbO ZnO Nb2Os TiO2 Zn; /3Nby /3 X
1 101.27 29.00 29.43 9.83 87.86 0.1006
2 101.15 28.34 29.72 9.88 87.78 0.1012

Stoichiometry 100.00 30.33 30.33 9.00 90.99 0.09001
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AR RGBS S B R AR T, R AR STE AU BELSH 219, Randall | Cross
5% I B IR AP RE 5 R B AR MU AE . SRR R AR X B P T PR S LA e FL
g X 18, 3 FRA ST RS KREAEAE, A(B1,B2)0s (LEHYF B LB T FIERE
2B B E RN X 8 RS R BB L. 78 PZNTO1/9 Bk & B fiL Zn®" B
F5 NbS+ BFHETER. BTHSHEAET (Zo®t . Nb*F BTE2505]% 0.83 nm
0.66 nm) LA % PbTiOs MIEAN, HEBEHASEMR. R, TR TEADHERIFBL
LB LMRE. BAMESRAS B RREERFREES R ENSHEMRE, #5
. PZNTO1/9 Sk B R A MBS, M4 PMNT67/33 f kR 45 =4
FAE R HAR, FERUATR R tERE A BSR4 7E PZNTO1/9 BRI AR BHRET XM
AL 7EM 2 T LB EARE. SUUHESIGH RIS A N MK A TAT, AL ERRE
BHE. RO S A X BRI E B A A TE LA, B (1143 X T I O Bk r AR A = A B AR
5.

2 PZNT91/9 %8 (001) & F7E SEM(a) MIIEZ/R (b) TRy B
Fig.2 Domain structure in PZNT91/9 (001) plane crystal observed under (a) SEM and (b)
crossed—polarized light

TE S e e R R A 4 P AR Y LAY AL LA B BB M T ek, (78 PZNT91/9 5%
Ry R RIS, R 2 FIHFA—RARRME dis BURER, REPPHIEREAR

% 2 HAbEERALE PZNT 885 (001) &R K ERERE dss
Table 2 Piezoelectric property dss of PZNT (001) plane crystal after heat treatment (at 500

‘C for 1.5 h), 2 mm for every experiment point

Code d33/PC-N—1
1 2066 1894 1976 1896 1898 2015
2 2100 1965 1995 1907 2016 1990

3 1908 2004 2010 1945 1895 1890
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¥i5189.  PZNT g (001) & fy L EIeay

WEBT —RARAURLE (8 9). A, PN
BB PERELTFERESh: AL Pr AN Q20|
37.59~39.00 uC/cm?, By E. #£ 5.96~7.93 g
KV /em 2 (A1, | g

£ MPB ZIMMIER PZNT &ikrhRE7E g‘2°'
S AR, B, SR € | e o
FESI A - PUrek - SREAE. fre 20 10 0 10 20

RERIBF SR, AL B —GAASHAHAE, FF Eleetric fteld flgrem

BA SRR R, B, SEEET @ 3 PZNTI1/9 #8 (001) & 5 ayk i E L
Tr-1 HERBERN, =A%BEMENREUNTRE Fig.3 Ferroelectric  hysteresis loop of
FIE. FEENBFMENHK, BiEFE =A% PZNT91/9 (001) plane crystal
RAEIREE, BT BRIy - 3277

PR — IR AR AR B TR R IRAR T T B 3.

3 & i

£ PZNT91/9 B G ER IR PRI 0 BES BB BRI S, BRPHFEEER
R BEEEH, SRR RAIREAAHE. BRNA BRI RN FRABIAS. B
BASERE Tn SHERNXARRE, HEURFRNGHA, Tn. mREFEBE.
EOBMAEE L, B2 XM R A FHA RRUMITR.
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