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Progresses in Relaxor Ferroelectric Single
Crystals and Their Potential Application
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Abstract: The lead-based relaxor ferroelectric single crystals have received increasing attention
for their potential application in many fields. This paper summarizes the pogresses in
piezoelectric crystals, and their potential application in election acoustic energy transfer system.
The problems associated with the materials were discussed. The promising developing direction

was also pointed out.
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Table 1 Possible lead perovskite single crystal preparation method
M ethod Advantage Di sadvantage Reference
Flux Handy Reproducibility [12],[13].[14,[ 15
Crystal size
Kyropurus Reproduchility High PhO evaporation [16,] 17
Modified Bridgman Reproduchbility [6],[33.[]34
Low PbO evaporation
Solution Bridgman Low PbO evaporation Reproducibility [31]
Traveling mne melt Low PbO evaporation
Hydro the rmal No PbO evaporation Composition [ 19]
Solid state epitaxy Composition control Crystal quality
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Table 2 Physical and electrical properties of PZNT91/9.
PMNT67/ 33 single crystal and PZTSA. PZTSH ceramic
Properties PZNTOV 9 PMNT'67/ 33 PZT5A PZT5H
Density| X 10° kg/ m’] 8 42 8.0 7.66 7. 80
e’/ €gat 1kHz before poling 6000-10000 3000-10000 1600
ex /&g at 1kHz after poling 200 4300 2000 3100
Diekctiic bs tg § %] 1.4 0.9 20 2.0
Curie temperature q 182 150 290 195
Tramsition temperature T,[ ‘] 85 60
Piezoelectric constant d 5[ FC/ N] 2000-3000 1500-2400 700
Coupling factor k[ %] 55 60 51 51
ks [ %] 88 84 & 68
Sound velocity v{ m/ g 3940 4690 43500 4500
Vol d 2570 3690 3900 3900
A @ustic impedance Z [ X 10°kg/ m’s] 33 37.5 4 34
Zy3 [ X 10°kg/ mq] 22 29 3 30
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Table 3 Comparison of pulse echo characteristics by simulation
Propertics Single acoustic matching layer Two acoustic matching layer
T96(PZT5A) PZNTOV 9 T96(PZT5A ) PZNTOV 9
Relative sensitivy[ dB] 0 8.7 2.9 10.0
Center frequengy[ MH7 3.69 3.75 3.65 3.76
—6dB fraction bandwidih[ %] 56.9 78. 4 67.5 87.3
4 B #
o s
PMNT 1300 O),
PMNT s
( )s . ,
PMNT . s .
xPb (Sci/2 Nbr/2 ) 03-yPb (Mgv3 Nb2/3) 03-(1-x ) PbTiO3
(PSVINT)' xPb (Ini/2Nbi/2)03- (1-x )PETi03 (PIN-PT)' **
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Ultrason . Feroelectr. &Freq. Control., 1997, 4(5); 1140
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