i+ # % E )
29 5 SCIENCE IN CHINA (Series E) 1999 10

Pb (Mg1,3Nb2/3 )O3-

PbTiO;
AT Tl mes? g e

ik oA E=Y

(@ , 201800; @ . 411200
K Flgk ##9 Bridgman % £ K BT R34 25 mmX 25 mm>X 50 mm & & Y
JE B R 0 IF Y TR 4% B % 4R Pb Mgy, sNbo/3)03-PbTiO3, 24 4145 5k 7 A HT =
FEW rEAM., xR TR L E(001) &, [ 111] FH 8y 4E KEE SRR 7
DARAABETRAS BAREKETELEDN BB PMNT 2R VHRFLESEKT
M. EAF RHFEA SEM THEE T #AHR. R MK AR E M E RN, EX
M GG T AL IR SC Al b, B WA K S H AT B Sl R X G, A
R R A AT B 71K 109" B T AR G 90 BT T MR, KL
- R R Y E K BTt E A ER, 9T RS Y RALE R 5 % BAE

PMNT

(1= x)Pb Mgy 3Nb2/3) 03 xPBTiO3 (PMNT ) (1—y )Pb (Zny3Nby3) yPb-

TiO3 (PZNT) 50 “‘,

B PZT . 7,

PMNT , (m3m) .
X G m) (4 mm). x=0.35
(MPB), . PMN-PT
. s ¢  PbO) . PMNT
, E— , PMNT
. s PZNT.  PMNT
PZNT, PMNT s , ,

1999-01-04 » 1999-04-07
* ( : 59995520)



406 (E ) 29
. 20 ~40 mm )
) s (34 Bndgman PZNT (3l 0
PHO , .
PMNT PZNT , .
Bridgman )
PMNT PMNT
, ds3 3 000 pC/N, 3 5300 , tan 820.8%,
k. 0.66, k3 0.93. .
1
Bridgman .
) PMN-PT
(MPB) (PMNT76/24 ~65/35), ;  PbO, MgO, Nh20s, TiO2
., 1200C , ; Pt
, ( 12900,
1300C , Pt PhO Pt . , Pt
PMNT (SEM) ; XRD
; (TG). (DTA) ¢ .
XRD , {001}
0.03 mm 5~15 mm .
. SEM
2
PMNT .
8.2 g/cem’- 25 mmX 25
mm><X50mm ( 1).
X ,
Bridgman PMNT
{001}
« 2).

1 Bridgman PMNT



5 : Ph(Mgy,3Nby 3003 PbTiO3 407

s , {001} . R
, {111} . Bridgman

XRD
oo ®B
® -
3 PMNT [ BOg
2 SEM PMNT
PMNT [ BOg| L0
s PMNT 3
N % 1.6 h
C 2 [ BOg| J JU L o A
20 30 40 50 60
(111} . 260/
IMNT : BaTiOs 4 PMNT 65 35 XRD
[ TiO¢] i, BaTiO 5
[ TiOs] 8, , PMNT
[BOg| ., [MgO¢] -[NbOg] [TiOg]
[ BO| {111}, {110}

{001} ; 3,2 1 )



408

(E ) 29
, 3
, {001} PMNT .
PBC PBC
PMNT {111} .{110} {001} .
. PhO . PH*", [ BOg|
2.2
PMNT XRD
« o XRD . .
’ [9] ’
PZNT
B ; PM-
NT P/N  PINT PZNT
. PhO PZNT
5947
JPZN  450°C .
P14 PhO. 900 C
ta PMNT TG  DIA
«C 5 1200C
. . TG
PZNT  PMNT
250 500 750 IOIOO 12ISO
T/°C
[ ZnOsg] ~
5 PMNT67/33 TG DTA [MgOs] -+ [NBOe] [ TiOs] 4 ’
[ ZnOg| . Zn
. Zn®" , PHO PZNT
. , PMNT PBTi05 PZNT (PZNT  PT 8%
( ) ) PMNT . [ TiOs]
[MgOe| [ NhOs] [ ZnO6| [ NhOg|
2.3
PMNT .
0.01 mm .
C 6. . SEM
1~3 Um , s ,
C 7, EDS



5 . Ph(Mgy,3Nby 3003 PbTiO3 409

PMNT
, PHO 886°C  MgO
2000 C,
1290°C C 5)
6 PMNT H
; 1200C)  PMNT BF s AT & G R
. PMNT
2.4
PMNT
1.0 mm . 0. 2 mm .
PhO ) , .
( 8Ga)). .
C 8.
7 PMNT (SEM)
.
-
(n) 01 mm

8 PMNT (a) b



410 (E ) 29

( PO ) .
( )
2.5
2.51 PMNT Curie - s
180",
180° ( 920 . 717 109 ).
PMNT 180° ) PMNT6ES/
35 ) BaTiO3 90
PMNT 90° PMNT76/ 24 71° 109 ,

o

90° C 9 @GN.71° 109 C 9B

N PMNT {110} .

PMNT 76/ 24 ( )
1 mm , s
0.5 mm ,
. (0.03mm) , 0.01 mm
. . C 9b). )
2.52 PMN Curie Tc )
Tc ) ,
R T (1314 PVNT

PbTiO;

o

9 PMNT 65/35 90 (a) PMNT 76/24 77 109° (b

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.  http://ww:



5 Pb(Mg},3Nby 3005 PbTiO3 411
» [ TiOg] [ MgOs] +[ NbOe] ) ,
- s . PMNT , PMN  PMNT76/ 4,
PbTi03 ,
s PMNT a ¢ (  XRD
)7 a— b_ C, 03 9007
90°
(PMNT 76/24) 717 109° . .
s ( PbTiO3 MPB ,
. a 90° .
) . . PMNF b
PMNT ( ) s
[ 111] (
), s
» PMNT
, (
IR Curie ,
. 180
PMNT .
(O Bridgman PMNT 25 mmX 25 mmX 50 mm,
s s ) s , . PMNT
(2) PMNT {001} ,
3 PMNT R
@ PMN PbIi0s s )
5 PMNT

b
o

180



412 (E ) 29

Service R E. Shape- changing crystals get shiftier. Science, 1997, 275. 1 878

Park S -E Shrout T R. Characteri dics of relaxor-based piezoelectric single crysals for ultrasoni ¢ transducers. IEEE Transactions on UR
trasonics, Femvelectrics and Frequengy Control, 197, 44(5). 1140~ 1 147

Mulvihill M L, Park S E Risch G, et al. The role of processing variables in the flux growth of lead zinc niobate-lead titanate relaxor
ferroekectii e single crystals. Jpn J Appl Phys, 1996, 35(7): 3 981 ~ 3 990

Kobayashi T, Shimanuki S, Saitoh S, et al. Improved growth of large lead zinc titanate piezoelectric single crystals for medical ultrason
ic transducers. Jpn J Appl Phys, 1997, 36(9B). 6 035~6 038

Shimanuki S, Saito S, Yamashita Y. Single crystal of the Ph(Zn,;Nb,, ;)0 5-PBIi0; system grown by the vertical Bridgman method and
its characterization. Jpn J Appl Phys, 1998, 37 (6A). 3 382~3 385

Zhong W Z, LiuG Z ShiE W, et al. Growth units and formation mechanisms of the crystak under hydrothermal condition. Science in
China Series B 1994 37(11); 1288~1 297

s . .. Bdl'iO3 . ,E 1997 27(1D): 9~ 15
s s . Bal'iO, . , 1997 46(1D: 1~9

Swartz S I, Shrout T R. Fabrication of perovskite kad magnium niobate. Mat Res Bull, 1982 17. 1 245~1 250

Jang HM, Oh'S H, Moon J H. Themodynamic stability and mechanisms of formation and decmposition of perovskite Pb(Zn,,;Nb,, ;)
O3 prepared by the PbO flux method. J Am Ceram Soc 1992, 75. 82~88

Ye Z -G. Relaxor fenoelectric Ph(Mg3Nby/3)03: properties and recent understanding.  Ferroelectrics, 199, 184: 193 ~ 206

Cross L E. Relaxor ferroekctrics. Ferroekctrics, 1987, 76, 241 ~267

Husson E; Chubb M, Morell A. Superstiucture in PbM g, ;Nb,,;0; ceramics revealed by high resolution electron microscopy. Mat Res
Bull. 1988 23: 357~ 361



