Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 22, No. 9, p. 766, September 2009.

b =
—

22-9-11

FHA 0.94(NagsKos)NbO3—0.06Ba(TipsSno.1)O3 Al2t2lel AbE o]
Hs3 2™ EM

Ho

Phase Transitional Behavior and Piezoelectric Properties of
0.94(NaosKo.s)NbO3-0.06Ba(TiosSno.1)Os Lead-free Ceramics

AeE'? o &P HE oy wag'?
(Yu-Joung Cha'?, Sahn Nahm? Young-Hun Jeong', Young-Jin Lee', and Jong-Hoo Paik'?)

Abstract

Lead-free 0.94(NagsKos)NbOs-0.06Ba(TiooSno1)0s [0.94NKN-0.06BTS] ceramics doped with 1 mol%
MnQO: were synthesized by a conventional solid state method. The phase transitional behavior and
piezoelectric properties of the ceramics sintered at various temperatures were investigated. The
0.94NKN-0.06BTS ceramics sintered at 1050T, having morphotropic phase boundary of orthorhombic
and tetragonal phases, exhibited a microstructure with abnormal grain growth. A diffused phase
transition behavior for all the specimens was verified as high degree of diffuseness (y) values from
145 to 1.79. A high piezoelectric constant of d==256 pC/N and a satisfactory electromechanical coupling
factor of k,=42% were obtained for the relatively dense 0.94NKN-0.06BTS ceramics sintered at 1050T.
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a8 1. o 2xelA AFFE 0.9NKN-0.06BTS
AetEle] X M F54d H€E; (a) 1000°C,
(b) 1050°C, (¢) 1100°C, and (d) 1150°C.

Fig. 1. XRD patterns of the 0.94NKN-0.06BTS
ceramics sintered at various temperatures;
(a) 1000°C, (b) 1030°C, (c) 1100°C, and
(d) 1150°C.
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Surface SEM images of the 0.94NKN-
0.06BTS ceramics sintered at various
temperatures; (a) 1000°C, (b) 1050°C, (c)
1100°C and (d) 1150°C.

Fig. 2.
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Fig. 3. Dielectric constants at 10 kHz of the

0.94NKN-0.06BTS ceramics sintered at
various temperatures (1000°C™1150°C) as
a function of temperature. (inset: the
enlarged image at 25°C™60°C temperature
range.)
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