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Fig. 1 Dependence of piezoelectric properties on compositions of Na;;,Bi;/,TiO3-BaTiO3 ceramics



5 % VIEH#, %: Naj/yBij/»TiO3-BaTiOs R M % E B4 R AL 817

3 ZLEHER

NEBINSETARPERIITRL ATE-PHRENTE, F-EEENYEE
RESARER, LA L
B 2 R&BLIT 8 Xoray 7B, M

A LEAEEMED, MEHARMZL, 4
* AT AL
iﬂ} B3, 4 4 5 A 8 AL R s ) 2 e O il
LKERBAERONTBHRE - BEEHE, 7
| w PUERALEBUABRES B IEEHRE, 8
EERE RN —BH.
u JL/\_J BERTHARMERABESEER
NI Y Y ) B — A BIFRAEE, BEE S H 5
7 Nay9Bi, 2 TiO3-BaTiOs R G40 F ML %%
* TE 7 4R R DA 5 B A 1 O e A M A A
BrEA.
NSy
10F -
2 /
E o
LU i 2
8 Yap
it %
g —
S = .
2030 40 5060 0 100 200 300
2 Temperature/°C

E 2 Nal/zBil/QTi03-BaTiO3 m%m X-ra.y
17 41 B %
Fig. 2 X-ray spectra of Naj/3Bi;;2TiOs-

B 3 Nay;,Bi;»TiO3-BaTiOs B EAN B EZE
BEMNEE

BaTiOs ceramics Fig. 3 Temperature dependence of dielectric con-

stant of Na;;2Bi; /2 TiO3-BaTiOs ceramics
4 g

4.1 B R EREHFR
4.1.1 X-ray fT&# 4%

FEHIERT, NayBii)pTiOs H=H M, BaTiOs HMHAH. RIFBAEFRBMALE L, EH
FEAA, (1-z)NBT-zBT GH#0K B = AR R M. Xoray 75 19 45 REG B D0 L.



818 . X OM oM O % #t

15 %

FSE T At B ARk, RSy E A E— WSy &M, 1¥ . 2# Bl NBT-BT2,

4}
<C
%5 a#
1
c
g 2%
3 2F i#
c 4
2 s#
8
[]
o
Q
a ol
Q 100 200
Temperature/°C

4 NayyBiy/»TiO5-BaTiOs Wi %4 TSDC
i34
Fig. 4 TSDC curves of Na;;;Bi;/2TiO;3-

BaTiO3 ceramics

v
250

200

Temperature/°C

150

1

100 [ 1 i 1 L
0.02 0.04 0.06 008 ~ 0.10
Mole fraction of BaTiO,

B 5 Nai/yBiy/»TiOs-BaTiOs R 448 R MR
B - AR B

Fig. 5 Schematic of phase transition of
Na;/2Bi; /3 TiO3-BaTiO3 system near mor-
photropic boundary

I : Rhombohedral region (ferroelectric); I :
Tetragonal region (ferroelectric); I : Transitional

region; IV: Tetragonal region (paraelectric)
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Table 1 Properties of Na;;;Bi,;;TiO3-BaTiO3 ceramics

Property NBT-BT2 NBT-BT4 NBT-BTé6 NBT-BTS NBT-BT10

. K 0.46 0.45 0.40 0.42 0.41
Coupling factor

K, 0.20 0.21 0.29 0.13 0.14

Piezoelectric das 78 87 129 112 94
constant
Dielectric el 402 445 601 841 764
constant
Frequency N, 3190 3000 3000 2950 2980
constant/Hz-m N 2680 2570 2522 2375 2418
Poson ratio o 0.26 0.25 0.25 0.25 0.24
Dielectric loss tgd 0.0173 0.0207 0.0179 0.0204 0.0239
Curie point/°C T, 265 230 225 250 170
Depolaration T, 180 165 100 140 170
temperature/°C
Remanent P. 37 — 40 36 22.5
polaration/uC-cm™?
Coercive E. 4700 — 2880 3200 2880

field/V-mm™!
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Piezoelectric Property and Relaxation Phase Transition of
Nal/zBil/zTiO;;-BaTiOg System

CHU Bao-Jin, LI Guo-Rong, JIANG Xiang-Ping, CHEN Da-Ren

(Laboratory of Functional Inorganic Materials,Shanghai Institute of Ceramics, Chinese Academy of Sci-
ences, Shanghai 200050, China)

Abstract: For (1-2z)Na;/3Bi; /3 TiO3 -xBaTiO3(x=0.02, 0.04, 0.06, 0.08, 0.10) lead-free ceramic
system the morphotropic boundary, piezoelectric property, relaxation property and phase transition
were investigated. The piezoelectric ceramics of this system possess large ratios of K;/K, and
high frequency constants. According to XRD patterns, the morphotropic boundary lies in the
composition range of 0.04< z <0.06. The main physical properties of this system can reach
extreme values near the morphotropic boundary. The relaxation property of this system was
studied by using dielectric constant-temperature curves and thermally stimulated depolarization
current (TSDC) curves. Phase transition from ferroelectric to paraelectric phase was also primarily
discussed and it was found out that the ceramics within a composition range possess transitional

phase region between ferroelectric phase and paraelectric phase.

Key words (1 — z)Na,/3Bi; /5 TiO3-2BaTiO3; lead-free piezoelectric ceramics; morphotropic

boundary; relaxation phase transition; transitional phase region



