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Piezoelectric and Dielectric Properties of Low Temperature Sintering
(KosNaos)NbO3 Ceramics according to Sintering Aid LiCOs

olyst, FFEa'e
(Iha Lee' and Juhyun Yoo'?)

Abstract

(KosNags)NbOs (NKN) ceramics doped with Liz2COsz as sintering aids were manufactured in order to
develop the low temperature sintering ceramics for piezoelectric device. The sintering aids were proved
to lower the sintering temperature of doped NKN ceramics due to the effect of Na:CO3-LizCOs liquid
phase. All the specimens showed the orthorhombic phase without secondary phase. And also, the
piezoelectric properties of specimens were improved with increasing Li2COs; contents. At sintering

temperature of 930 T, the density, electromechanical coupling factor (kp), mechanical quality factor
(Qm) and dielectric constant(e;), piezoelectric constant of 0.3 wt.%6 Li:CO3; added specimen showed the
optimum values of 4.255 g/em’, 0.37, 234, 309, 136 pC/N, respectively.
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Fig. 1. Microstructure of the specimens according
to sintering aid Li2COs.
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Fig. 2. X-ray diffraction pattern of the specimen.
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Fig. 3. Phase diagram of NaCO3-Liz2COs.
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Fig. 4. Density of the specimens according to
sintering aid Li2COs.
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Fig. 5. Electromechanical coupling factor(kp) of
the specimens according to sintering aid
Li2COs.
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Fig. 6. Mechanical quality factor(Qm) of the
specimens according to sintering aid
LizCOa.
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Fig. 7. Piezoelectric constant of the specimens
according to sintering aid Li2COas.
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Table 1. Physical characteristics of specimens.
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0.1 4.246 337 0.26 128 109

0.2 4.254 344 0.36 173 129

0.3 4.255 309 0.37 234 136
4. 4 &

2 Ao A tulelxd &-8317]9] 4
(KosNaos)NbQs A2k 2o AZAZEA  LiCO:E
0.1 wt.%~03 wt%7bA ¥gAA 2 44 2 F#
A 5L F2AEEY. 488 3y a3 22
AZE 494

1. 24 8L LiCOsE7tol F7Hstel wie ¢
A4S 2ok 2489 A7 LiCO:E 0.1 wt%~
0.3 wt%d7Fle o 2z}, 336 m, 394 ym, 4.32
mE ERHTE

2. ¥ & A#HdA orthorbombic phase& X.o]1,
o|z}4tol Q1= 9% perovskite +F& e

3. LiCOs#7tako] Z7hel wel A|He &4
o] Frtste A¥E Jetden, LixCOs7l 0.3
wt%H7HE A0S o Hojghs e

4. 930 Tl £A4% 3, LixCOs7F 0.3 wt.2%H 7}
" AHel AN W, kp, Qm, FARF, AL
7}z, 4255 g/em®, 0.38, 236, 309, 136 pC/NO&
A9 542 ey

#dAte 2

@7 20008 E FEAEFAT AEAFAA
AAR] (AWM E : KRF-2005-041-D003707)2] <4
TH| & o]Fojzon o] FHAL=gU )



J. of KIEEME(in Korean), Vol. 21, No. 10, October 2008.

%30 23

[11 Y. Guo, K. Kakimoto, and H. Ohsato,

(2]

(3]

[4]

(5]

"(NagsKos)NbO3-LiTaO: lead-free piezo-
electric ceramics”, J. Meter. Lett, Vol. 59,
p. 241, 2005.

9%, F9ul, €A%, FA5H, “(NaK,Cd)
NbO: F4d Ao dAEA" #A7]HA
Agds =84, 199, 8%, p. 717, 2006.

R. ZuO, J. Rédel, R. Chen, and L. Li
"Sintering and electrical properties of lead-
free NapsKosNbO piezoelectric ceramics”, J.
Am. Ceram. Soc., Vol. 89, p. 2010, 2006.

Y. Guo, K. Kakimoto, and H. Ohsato,
"Dielectric and piezoelectric properties of
lead-free (NagsKos)NbO3-SrTiOz cermaics”,
Soli. Sta. Comm., Vol. 129, p. 279, 2004.

R. Zuo, C. Ye, and X. Fang, "NaosKosNbOs-
BiFeQ:; lead-free piezoelectric ceramics”, J.
Phys. Chem. Soli.,, Vol. 69, No. 1, p. 230, 2008.

[6] S. H. Park, C. W. Ahn, S. N, and ]J. S. Song,

"Microstructure and piezoelectric properties

910

(71

(9]

[10]

of ZnO-added (NapsKos)NbO3 ceramics”,
Jon. J. Appl. Phys., Vol. 43, p. L1072, 2004.
B. Mailc, J. Bernard, ]J. Hole, D. Jenko, and
M. Kosec, "Alkaline-earth doping in (K,Na)
NbOs based piezoceramics”, Vol. 25, p.
2707, 2005.

Y. Guo, K. Kakimoto, and H. Ohsato, "Phase
transsitional behavior and piezoelectric
properties of (NaosKos)NbO3-LiNbO3 cera-
mics”, Appl. Phys. Lett, Vol. 8, p. 4121,
2004,

J. H. Yoo, C. B. Lee, Y. H. Jeong, K. H.
Chung, D. C. Lee, and D. S. Paik, "Micro-
structural and piezoelectric properties of
low temperature sintering PMN-PZT ceramics
with the amount of LizCOs addition”, Mat.
Chem. Phys., Vol. 90, No. 2-3, p. 386, 2005.
The American Ceramic Society, INC.,
"Phase Diagrams for Ceramists, Compiled
at the National Bureau of Standards”, p.
322, 1964.



