F18% HEM x oM o ¥ # Vol. 18, No. 5
20034 9 A Journal of Inorganic Materials Sep., 2003

———

X EHRS: 1000-324X(2003)05-1005-05

PIN-PT £ {f £ 5 4 0 e 1 103 B 78 2 M 5T

HaF, FPRE, FRY, REF RIX
(PEMAFRLEABLALAEURMEPLRABENERELRRE, L4
201800)

B E:. WMRATRAGKEETERRRRSE Pb(Mg/sNby3)0s-PbTiOs ¥4 i
Pb(In;;2Nb;;2)0a-PbTiOs Bk, FatkBRERENS. FRERLB, <001> WM
# PIN-PT B 2 RERAFEHERBHLKR, Eotki, HEBBRAER L5000 £4, /i
FeH T tgd ~1%, kss EHEBEK BT 95%, dss (HHE AWK Z| 3000pC/N £4. WA EEBEEH
BEREE, HENRRERT 150°C, ks BB A TREAR 10%. HREGRRY, ZEHEEH%
PMN-PT # PZN-PT R Z BE X —FIEH BAE R BATRNE&.

% @ i9. PIN-PT G, Ed; fril; BEREY

hEHSEE. TM22 XEFIREG: A

1 5]

(1-z)Pb(Mg; /3Nby /3) O3-zPbTiO5 (PMN-PT) Al (1-z)Pb(Zn, /sNby /3)O5-zPbTiO3 (PZN-PT)
BRRAEAEFSHWEREY SEHANEERME PZT B EML, HEBREH ds  HlLE
$54 Z ¥ ks M\ 600pC/N 1 70% 724, 4rHIREFIT 2000pC/N H 90% LA b, 1 H M AE
k1% Kb, WEENAEN01% EAHEEMEEE — A EER 0 ih 1 sk a8 5 b
LR E SR ERE T GRTEAEAERBERRE. By, LU LRKEGFERIRES
FEEAMENE RN AR HEERLNFHT R BAHELRBESBEEBKN (B &), HEHE
SHEMPAHREBAKRRS; E2HATFHERAMARS S PMN-PT 1 PZN-PT & R E
K, 4+51H4 150 #l 180°C, F MM At py R Ff gt L, AL, w2 PMN-PT
67/33 B 5 B E T 85°C i, HEHRFEHMULEMG REE W E T M (FE 25°C /¢,
das ~1500pC/N, ks3 ~92%; 7E 100°C if, daz ~890pC/N, ksg ~74%), FR# T PMNT # & 78k
hEB AR PRI A

(1-z)Pb(In; ;sNby /5)O3-zPbTiO3(PIN-PT) B EHAEREHRBRE (> 250°00)07, B
BRI EAK b g R S PIN-PT, i FH M4 5 R 45 BC Lo &) #E B BUAH 7 Al 20 B 8
7, BB E B BE (dgs ~700 pC/N) EIE K F PMNT J& PZNT #8564 E etk B9, H
BT RMER G, ERoRIERSTE/N, FEEE TR AR 5 R AR K 3l &5 09 [ 2
. B &I 00 R B BO# A Bridgman 7358 (F B R R A A PMN-PT ¥ & 7] LB #2
AR A K R R (020mm x50mm) ¢ PIN-PT 85, REHTRESLKIEPHFE

Wi B #A . 2002-08-08, W BB H . 2002-09-06

EATIH. ExXaRHEES (59995520); H R B KRB 244 (59872048)
NS WAL (1973-), B, MEHRE.

o




1006 X Mo OB ¥ 18 &

W Mgt P B EE B (rmg2+=0.072nm, r1aa+=0.080nm)PIN-PT B\ (4 fF B3R B L SCHR #1819
J& R B BT RAR. (H R E B BB (das ~2000pC/N, k33 ~94%) R H Mg BIRE T
BRIEFFEAMN.

AL FEFRTEELZXT PIN-PT 66/34 B AL FR S R B kas, B FH I dss KB
&R, BRTZEENMIBRERBYEBRMIEREGREE THRNESREEE
faE . HUIXR AR PMN-PT fil PZN-PT R ZEX —MIEFTEFRBITERMERR

.
2 ZEBFE

K Fl Be#E A Bridgeman 77 3% A PMN-PT 71/29 ¥ &4l 4 PIN-PT 82,5, Ll 66/34 205 () 22
ER BRI R L. XA 454 F PIN-PT sh B ks B B FHER R R BHEN =M —
W, ERPERAZBEANEEEETNERREM = - WAL EE, 1 BE <001>
BAJEE RS ERERE. Filk, 2 TAE3 PIN-PT 66/34<001> B B & # 4 m, | [E B PERERY
BEREESET TR, MR, & E R HEE N 0.6mm | &5 5mmx5mm
Heoh, REVMBEM. 7E 150°C B E TR 15min FHZA NI ZR, MibBEF N 15kV/cm.
MU HR & Z R ks BYINA{E A 6mmxImmx Imm g9, K4H K (001]x[010]x[100](t 4t % 575
FEHTHELFTERW =45 EH) 8. A HP4192A A E N, Eedfe
AR BERR Ak, FIBC#ERY Sawyer-Tower 345 7E 551 % 20 20Hz 19 ¥ 3% T I it P-E o 3% 5] 2R B IR
B 1 AR A AR L -

3 HRAIHR

& 1 2y PIN-PT<001> B [a] B2 iy iRy A AL A 0 55 SR M AL B S B0 /- s B, AT AR B, ALY
5 A1 18 i 2 2 3 09 % (FE 1kHz Bt, Trot ~ 105°C, Ty ~ 205°C), ¥E 25°C 5| Tr_t
Z), g5 =62/°C; imT/NF PMNT 70/30 B 87 25°C 5 T v Z (6184 2e = 445/°C01Y, 5

30

2 251 (@) 170 o ) ;e
£ 80 = 251
£ 3 100
& 204 150 =
)] g 209 {80
g 40.-_,\° E G\e
S 1s 2 g 16+ 180
: %
b {305 o 18
g 104 {20 % 10 40
o1 L%
g 110 T s {20
s :
0 2 0
0

o

v T ——— ¥ — — r r r r y
60 100 150 200 250 300 60 100 150 200 280 300
Temperature/C Temperature/T

B 1 <001> EX[5 PIN-PT 66/34 B~ o 16 BE S 4k
Fig. 1 Temperature dependence of dielectric constant and loss tgd of <001>-oriented PIN-PT 66/34
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single crystal

(a) Poled; (b) Unpoled. Data are shown for measurement frequencies of 102, 103, and 10%Hz
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Fig. 2 kss and ds3 as a function of temperature for <001>-oriented PIN-PT 66/34 single crystal
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Fig. 3 P — E hysteresis loops of <001>-oriented PIN-PT 66/34 single crystal vs temperature
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Fig. 4 Temperature dependence of Ec and P; for <001>-oriented PIN-PT 66/34 single crystal
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Temperature Dependence of Dielectric and Piezoelectric Properties of
Pb(In;/;Nb;/,)O3-PbTiO; Single Crystal

GUO Yi-Ping, LUO Hao-Su, PAN Xiao-Ming, XU Hai-Qing, YIN Zhi-Wen
{Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: Temperature dependence of dielectric, piezoelectric properties and polarization vs E-
field curves of Pb(In;2Nby /3)03-PbTiO3 single crystal grown directly from melt by the modified
Bridgman technique with an allomeric Pb(Mg, 3Nbs/3)03-PbTiO3 seed crystal was investigated.
For <001> poled crystals, the permittivity &, and the dielectric loss tangent tgé are 5000 and 1%
respectively. For T' < 100°C, the value of k33 is relatively temperature independent, with a value
between 0.9 to 0.95, even at 150°C, the value of k33 decreases by only 10%. The value of da3
reaches up to a maximum of 3000 pC/N at about 80°C, and has a value of 850 pC/N at 150°C.
The results obtained show that (1-z)Pb(In;/,Nb; /5)03-zPbTiO; single crystals are promising for

a wide range of electromechanical transducer applications.

Key words PIN-PT single crystal; dielectric; piezoelectricity; temperature stability



