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Table 1 Dielectric, piezoelectric and elastic properties of [001] cut single crystals of
PMN-PT(z=33mol%) at room temperature

tgd dss 933 Cs Cs

k m
/% /pC-N~! ' /m?-C~'  /10'"°N.m~? /Hzt-m ¢
PMN-PT67/33 ~5000 <1 ~2500 0.62 56 ~18 ~11 ~2350 ~50
PZT-5HM 3400 593 0.505 19.7 15.7 117

PMN-PT67/3313 4500 1.2

% 2 PMN-PT(z=33 mol%) #HKEBERIDLERLH MRS RY, KEB [001] Hm
Table 2 Piezoelectric constant and coupling factor of longitudinal streching mode of
PMN-PT(z=33mol%) with [001] direction parallel to the longest direction of the samples

ds3/pC-N~1 kas
PMN-PT(67/33) 1500 0.90~0.94
PZT-5H 0.75
PMN-PT(67/33) 1700 0.94

StF 67/33 X — Ay, HEBER., MEREEEENTFTELIMLR2 dLERERL, K2
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Table 3 Some properties of transvers stretching mode of [100]x[010]x[001] plates of

PMN-PT (=24 and 33mol%)

/p_c(-iﬁ-l a1 (;:g?sl) e 15?2 15?2
PMN-PT76/24 660 0.70 25.8 19 31.3 16.0
PMN-PT67/33 410 0.56 112 17.5 13.3
PZT-5H"] 274 0.39 9.1
Relaxor# 1000 0.56 65
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# 4 PMN-PT ¥ LA
Table 4 Pyroelectric properties of PMN-PT single crystals

Ps p cp tgd M
—27-—1 € -3 —31-,~1 T. -1
/puC-m™*K /Mg-m /MIm™K /% /pCm-J

PMN-PT65/35" 495 5390 ~8 3.16*" <1 180 156
PMN-PT65/35[110) 879 3600
76/24 1390 3500 0.3 110 440
SBN!8] 650 380 5.2 2.3 0.3 116 283
TGS!E 280 38 1.7 2.3 1 49 122

* Unorented; ** Specific heat ¢ taken to be 0.416 as PT.
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Table 5 Dielectric and piezoelectric properties of PMN-PT (r=380mol%) single crystals of

different orientations

E(].OOOHZ) d33(pC/N) k. Qm
[001] ~6x103 ~1500 0.58 60
[111] ~9.1x10? ~130 0.44 190
[110] ~3.7x108 ~590 0.51 70
PZN[111]## 900 86
PZN[001]## 3600 1100
#7 Shrout T R. A talk in Shanghai Institute of Ceramics, 1998
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Fig. 2 Temperature dependence of dielectric constant ¢ and loss tg § of a [001] cut PMN-PT
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Table 6 Piezoelectric and dielectric properties of PMN-PT ceramic (z=35mol%)

€ tgd/% d33/pC-N~! d31/pC-N~! ka1 ka3 Qm
~4000 1 620 =270 0.37 0.66 70

3.4 PMN-PT &

PMN-PT BB R —F R IFH BB MEM A BESI X BRI ATIFRRS, R
7 PT & &N 32~35mol% Bf, EHE—FAFEMESEME. #ln, z=35mol% B, HER
HEEEME 6 iR, 5K 1 P8 PZT-5H L, HEEBEMI M e B8 K. 7E 2=32mol% B, k3 7]
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Characters of Piezoelectricity and Phase Transition of PMN-PT
Single Crystals and Ceramics

WANG Ping-Chu, LUO Hao-Su, LI Dong-Lin, PAN Xiao-Ming, CHEN Xin-Chen, YIN Zhi-Wen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Some special features in dielectric, piezoelectric properties and phase transition behav-
ior of (1-z)Pb(Mg;/3Nb;/3)03 —xPbTiO3 (PMN-PT) (2=0.24, 0.3, 0.33 and 0.35) single crystals
grown by Bridgman method were outlined: 1) Extremely high piezoelectric constant dss (up to
3000 pC/N) and coupling factors k33 and k; (up to 0.94 and 0.62 respectively), low mechanical
factor of merit (Qm ~60), large dielectric constant e(~5000). 2) Strong orientation dependence of
piezoelectric properties. 3) with increasing PT content, the system becomes less relaxational, but
at least upto £=0.35, the system still partly exhibites relaxor feature: for £=0.33 and 0.35. e ~ T
curves look sharp enough to show a normal ferroelectric like feature, however when T' > T, the
€ ~ T relation does not obey Curie-Weiss law, but follows Smolenskii’s relation. The piezoelectric
properties of PMN-PT ceramics are similar to PZT-5H, but with higher € and ks;.

Key words Pb(Mg;/3Nb;y/3)03-PbTiO3; piezoelectric property; relaxor



