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Abstract

In this study, 0.95(KosNaos)NbQO3-0.05Li(SbogNbo2)03 ceramics were investigated as a function of the
amount of AgyO addition in order to improve dielectric and piezoelectric properties of lead-free
piezoelectric ceramics. With increasing the amount of AgzO addition, density and electromechanical
coupling factor (k,) increased up to 0.2 wt.% Agx0 and decreased above 02 wt% AgyO. At the
sintering temperature of 1020, electromechanical coupling factor (kp), density, dielectric constant (er)
and curie temperature (Tc¢) of ceramics with 0.2 wt% AgyO showed the optimal values of 042, 4.33
g/cm®, 738 and 393°C, respectively.
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Fig. 1. Microstructure with the amount of
Ag:0 addition. (a) 0.1 wt% Agz0, (b)
0.2 wt% Ag0, (c) 04 wt% Ag0, (d)
05 wt% Ag:0
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Fig. 2. Density with the amount of Ag:0
addition.
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addition.

a¥ 32 1020CTY Ad2=AA Ag0 H7MEE
Wt wE }\]_ﬂ.,] XRD #Hd& detd AHelrh

Al AELE Ag0 A7FEA BARe BF 4£°
F=9 3217547—}01]/\1 8 (002), 2000 H=2E o}
BT, 407 F-2oiA (111) ¥3E Holw Ay

| %(tetragonal phase)®] 7}7h-& AR TFE
Wb, gk 22E vEhvA gk

a9 4% Ag:0O 7MY ot A He VAFE
AT (Qm)E YEIE Aol 1020Te 282 =d
A Ag0 F7MEEe] 04 wind wW N AHEAAF
o] & B2 FHuge Holx olFd Fiasryth

g Uy

927

A7 AAA B8 =5, A22d A11E, 2009 114

100
—a—1020[ T}
—8—1050{T}
90 4
Eg0 -
=

70

A

0.0 0.1 0.2 03 04 0.5

Ag O[wt%]

60

a8 4. Ag0 ot e 71 A9 FZA AT (Qm).
Fig. 4. Mechanical quality factor (Qm) with the
amount of AgsO addition.
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Fig. 5. Electromechanical coupling factor (kp)
with the amount of Ag2O addition.

29 58 Ag0 A7t wE AjEe] A4
ARATk)E YIS Aot AZZNAZEAS
= Ag:0 H7bEol bl whet 02 wt% 7HAl
F7tsittrl #Fadte BEAS Hola

ol ¥ AI= AgO F7MA H=E &3 @JJrQr
AL ok WEHAY dgoq AFHRE AA
H Ag0 AFTEe os ZAH9 37]7} o
A I APt S8t Ag:0E 02 wt% F7L
Al ﬂtﬂﬁké Ul Aoz AREHY, o]F 7hist
€ olfre #YHZE Ast] ZFH AU}
#FHad @h‘i Atz R



J. of KIEEME(in Korean), Vol. 22, No. 11, November 2009.

7000+ | = 0.1wt% Ag0
—e—02wt% Ag0

o 6000 | —a—0.3wt% Ag,0
S —¥—0.4wt% Ag O
& 5000 | —e—0.5wt% Ag,0

Dielectric const.
¥ g
.3

1000 -

[

T T T T T T
200 250 300 350 400 450

Temperature[ cl

T T
50 100 150 500

a8 6. ApO A7HF ME FRY5Y L

£4.

Fig. 6. Temperature dependence of dielectric
constant with the amount of Agx0
addition.
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Fig. 7. Dielectric constant with the amount of

Ag;0 addition.
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Table 1. Physical characteristics of specimens.

Sintering Density  Dielectric

Ag0 K Q

Temp.|T| [wt%]  [glem®]  corstant » o
0.1 431 744 0.407 69

0.2 4.33 738 0.420 72

1020 0.3 4.31 701 0413 80
0.4 4.28 645 0.410 95

0.5 4.23 640 0.301 61

[ 4.27 804 0.404 66

o1 4.28 797 0.407 69

1050 0.2 4.29 793 0.413 7
0.3 4.26 691 0.394 78

04 4.23 627 0.387 93

0.5 4.2 566 0.352 88
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