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Piezoelectric properties of (BiysNays)TiOs;-BaTiO; ceramics
prepared by reactive templated grain growth method

Byung-Guk Ahn'

Abstract

Crystallographically {h00}-oriented 0.94(Bi, sNay 5)Ti05-0.06BaTiO; (0.94BNT- 0.06BT) ceramics was prepared by the
Reactive Templated Grain Growth (RTGG) method using the Bi, Ti;O,, template. The sheets prepared by tape-casting of
slurries containing the templates and starting materials are cut, laminated, and pressed. Then burn-out and sintering was
conducted. Also, to compare with the 0.94BNT-0.06BT ceramics prepared by the RTGG method another 0.94BNT-0.06BT

ceramics was prepared by the solid-state method.

In the optimum of this experiments range, the degree of orientation of the 0.94BNT-0.06BT ceramics prepared by the
RTGG method was texture fraction~92 % and the piezoelectric constant(d;;) and coupling factor(k,) was obtained to

d332205 pC/N, k,~0.33 %, respectively.

Key Words : RTGG, template, texture fraction, piezoelectric constant, coupling factor

.M B

A F2lM B2 PSTE 7R Qg Bk
o] S Al £A wjiol Ag-o] AFE = Port &
TE PAAES AT Fe AFF shtoln),

HZ HAA AR EN S PPN BHog
Reactive Templated Grain Growth(¢]3} RTGGE}F 2F3)
WHE o] &-3te] -4 migke bl gl B3 A
7} BAE] 3 Qlt}h RTGGHE oWAdol 2 templateS
SUEAEF WAIA HEA o] FE HFERL
A= AZHOZA, tape-casting®. 7 B354 I
template®. 213 A1 ARG & v E

AEdsta AAAFEE  (Department of Advanced Materials
Engineering Chonbuk National University)

*Corresponding author: bkahn@chonbuk.ac.kr
(Received : March 6, 2007, Accepted : April 7, 2007)

Azl o3 rlelrg I S8 v 9)
o} ey AR A A 7R AlZs] S ot
71 9 FEHE AZY = 7] b7l 4A 7 7159
EXNE Q3 HE B4 & ol ARk A
A & 7L A,

wERA 2 AfAE £-89 TRl o) Alzd
Bi,Ti;0;, templateE- ©]-8-8l] RTGGH 2. = BNT-BT
E Az 7, H3 AF27Y BAAS &S] 98
of 27 @ gz og AFE, YHEANS 28

of BlaL- =S

i
=
e

2. AlE 4y
BisTi;0;, template(®] 3} BiTzl 3= &69 4
Hle] ofs) A=A o E Bi,05, TIOE 318+
£of] 2 FFsla AkskE £33 9 (NaCl-KC)e] F
A¥E 1:1Z st A&7 7] 24 hEH A =3

~234-



Reactive Templated Grain Growth® el £]&fl

% 1. BiT template®] SEM ARzl
Fig. 1. SEM image of BiT templates.
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Fig. 2. SEM images of (a) parallel plane and (b) perpen-
dicular plane to the casting direction of mono sheet
by tape casting.
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Fig. 3. SEM images of textured 0.94BNT-0.06BT cera-
mics at sintering temperatures (a) 1050 °C, (b)
1100°C, (¢) 1150 °C, (d) 1200 °C for 2 h.
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Fig. 4. SEM images of textured 0.94BNT-0.06BT cera-

mics at 1200 °C sintering temperatures for (a) 4 h,
(b) 61, (c) 8h, (d) 10h.
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Fig. 5. XRD patierns of textured 0.94BNT-0.06BT cera-
mics with the sintering temperatures at 2 h.
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Table 1. Texture freaction of BNT-BT ceramics as a

function of sintering time at 1200 °C.

Sintering time / h

Texture 2 4 6 8 10
fraction / % 74 80 87 90 92

—236-



Reactive Templated Grain Growth'H ol <8l A=¥ (BiysNags)Ti0;-BaTiO; AEHe] 29 b3 &4 73

60

random

40 -|
textured

-20 4

Polarization(puC/fer)

-40

-B0

-4[:00 -3500 -ZC:DD -1 dGU a 10‘013 20’!][! SUIUU =1EI|UD
Electric field(kVfem)
38 6. Fuiek 2 wigkd 0.94BNT-0.06BT Al &}9 &)
SRR
Fig. 6. Hysteresis curves of random and textured 0.94BNT-
0.06BT ceramics.

MRE 2AAZ 2h)H FA3] Bkl o
ANZEo] 2h 0] 49) Aol ATl S
wet A3 27k 2
7he templates} ZU D2} 27) Aol 2 28 A4
o) TFYo] LY/ WEOR Y2eH, 1 of
AAANREE AR U P A 27
Hol wjgee] F7150] gaMsis o2 et

3.2. RTGGO| 2|8t MSd I}

9 62 1200 °ColA 10 e}t 24808 o #
o A BT e A5 HA dig ARET
o] g 314-g vebd Aotk FulgkE A5 A
(coercive field, Ec)2} #HFH = (remanent polarization,
Pr)& zHz} 30 kV/iem, 40 uC/em?e] 2, ¥idd A EE
Z+z} 25 kV/em, 30 pClem?O-2 Ful3kel A g H o) b
> FAA G AFESS /AT B AlRe] A
7h @2 o] 2 <001>0.2 widE o] e A% ol
»] domain®] o]Fo| FHiFE AP HTE TS §olst
7] el W AE vehle ZPo R Az
T2 3L Wi AJEIF ZHFEEo] B o] 2 Tl
TE A5 BT <001>F 7H AAEe] FAEA A
E3EE o] SlojA] SAekat E=13k<111>) Ato]7t
0~54.7 24 T¥g =8 73 91om 11 Atold]
%53 pole density7l £A) 5= v, ¥igE A=
2 ek(texture direction)® =3 (<111>)0] ¢F
547°84 FulgE A ERT HaA oz B pole
densityS 71#17] wjE¥oz Azt

g RTGGHE N 2JaiA] 1200 °ColA 241084

—237 -

E 2 ujEFEd) wE BNT-BT Azt dy B &,
Table 2. ds;, k, and density of BNT-BT ceramics as a
function of texture fraction

Texture fraction / %
5 74 80 87 90 92
dss // pC/N 117 170 186 195 203 205
ko / % 12 26 27 30 31 33
density / % 97 94 95 95 95 95
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