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Abstract: In this study non-stoichiometric (KosNaos)og7(Nbogs—XxTaxShoos)Os ceramics were prepared by

the conventional

soild-state teaction method. The effect of Ta-substitution on the dielectric and

piezoelectric properties were investigated. X-ray diffraction analysis of all the specimens less than x= 15

mol% indicated

orthorhombic phase. Thereafter, the specimens showed orthorhombic phase near to

pseudo-cubic. Sinterablity of all the specimens was improved due to secondary products such as KCT

and KCN. The ceramics with x= 5 mol% showed the optimum velues of pizoelectric constant(ds)= 150

pC/N, electromechanical coupling factor (kp)= 0.45, electromechanical quality factor (Qm)= 4189 and

dielectric constant(g;)=
promising candidate for lead-free material.
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567. Accordingly, These results indicate that the composition ceramics is a
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(K«Naj «)(NbySby )O3 A&t ~% ABO; #HZH 2~
FIlE FxE 7}1]-1— ATk KXNal*X)‘O/] A-site
mol FHAEZ} (NbyShiy)el B-site mol HAEHTH
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2 AFoAE - FHEAS e v EsEEA
] g Al Mat7] fste] [(KosNags)
097)(Nbogs-xTaxShoes)Os + 0.008CuO + 0.2 wt% Ag-0
+ 02 wt% CeOpe]Z/dol Tael X3zFe] ¥slE F

Jol W gh 2 A 542 24,

_‘._4

uAE
1=

[(Kos5Naos5)097](Nbogs-x TaxSboos)Os + 0.008CuO
+ 0.2 wt% Ag:0+ 0.2 wt% CeOs [9]

(X=0, 5, 10, 15, 20, 25 mol%)

Ag:0E A3 P8 A wel 9% o]

TEE e ARE 107 g7hA SFIAL b E

& BAbul2 3le] 3 @ zirconia ballS ARE3le] 244

A Fe =3 E4skh £ 2 AlEE= 90T
7

A7HA 0.2 wt%Ag.08 22k &%

23

A=

Azg ANgo PVA (05 wt% +€9) 5 Wt%e
HA7beta 21 © AF Eo) 15 MPa9 3<& 7late] 4
HalAh Ad®E ABEL 600TCo A 3A7F EoF PVA

1 S
=

g "H9Hd ¥ S 2% FulE 5C/minz 34
1.100Col A 5AI1ZF AZsAY. A24d AlEE 1 mm
9 l:r”ﬂi Avlsly AgA=& ~3d ZHUE HoZ
X3 5 600CoA 108 2+ €8s 30C A
& 29 FoA 3 kV/mm ¢ AF AAES 0% 3+
A7rske] E=3k

EaE AEE 2447 43} F  impedence

analyzer (Agilent 4294)& o]l &3to Fu4 2
impedence 54< #3931, LCR meter (ANDO

AG 4304)E o] &3lo] 1KHz9 Fo+E ¢4 EA4L
4383 AHe A 2 FHd EA4LS IEEEOA
A wek FH HkEz WS o] g3to] AkEge

W o[11], A wA Fx 2 AA Fxe 474
SEM (scanning electron microscope)® XRD (X-ray
diffraction)& ©]-&3}o] #&3}ATE.

a9 1(a)= Ta mol% W3} PE}EZ'— XRD 34 o)
Holt}, XRD 3| 4 Ay AP 4e
ZXE Holi gth

2% 1(b)E 437 oA 48° 7kA] EofE a2goltk 1
Yol & & %0 Ta’l 0 mol%HF-E 15 mol% 7}
A 2% orthorhombic A¢l AL &<l 4= glor}
(020) Ato] #zk @ Fa=Z He o

o] perovskite

o] o] % (202),

g} Aol A orthorhombic Ao] 2F&}e] pseudo-cubic
Aol ZhaTkal AgETh o] olf= Taol #d A3
of W& Fe W= A= [12] E3 35" F
of o]xpte] WY Y= 5P°32L+ FAE F Ads A
g2 Z7] uitel] A 54 F3FS mAA Rt

= Aoz Helt [13].

a7 2% Ta A 3o & SEM o|v| A& e
3 9tk Ta A3k we} J74-S 3.36 um, 3.2 um,
298 pm, 2.68 pm, 2.22 pm, 145 ym=Z 27 FALEH
Atk ol& Fal WAL Ta A ZkeFol] wet A8 3+

adht 4TS FAL 5 Ak 90w ssgE
4o saagdd 4AE  olR A4E

K.CupNb.Og (0] 3} KCN), K.CupTaOq (o] ]’
EEREVIEEE I

5ol & 2ALE <



A7) AR A 2818 1= 24,

(a) g 5 | L secondary phase I
~ =2 |2 oy
g § g =

=
[SAS2 ) @,

012)
(202)
(020)
(103)
1)

—_—
022)

—

e
=
5
£
z

| 0.10mol%

Q0Emol%

Intensity ( Arb.Units )

j e

iy f\ fmolti
T T T T T

20 ' 30 40 s0 50
Diffraction angle (20)

~
w
N
-
5 025 m0l%
= 0.20mol%%
L)
$ P 0.15mel%
-‘Ei J\, 0.10mol
S
- 0.05mal%
=
= g )
Omolt
T T T T
43 44 45 46 47 48

Diffraction angle (20)

Fig. 1. X-ray diffraction pattern as a function of Ta
concentration in the range 20 ((a) 20° ~60°, (b) 43" ~

48%).
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Fig. 2. Microstructure as a function of Ta concentration.
(a) 0 mol%Ta, (b) 5 mol%Ta, (c) 10 mol%Ta, (d) 15
mol%Ta, (e) 20 mol%Ta, and (f) 25 mol%Ta.
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Fig. 3. Sintered density as a function of Ta substitution
level.
a9 5 Ta X3l wE 7144 FdAGIth B
AHQ B A7I7AZRAT (ko whlEes AEF
= Bl e kot 2ol S7F § e AEE
Holal gtk o] HZE ATk Ta 28 A & ZA|2H
FAdsle] 283 KCT, KCNo| 2445 /M A

el
2 AFRE, 10 mol%el A # el gt 6545 YEFTE



614 J. KIEEME, Vol. 25, No. 8, pp. 611-615, August 2012: S. Sin et al.

0.48
| |
0454 _/
= .
—
0.42
‘“\l\
0.39 .
2
0 5 10 5 0 25

Ta (mol%)
Fig. 4. Electromechanical coupling factor (k,) with the

amount of Ta concentration.
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Fig. 5. Mechanical quality factor(Qm) as a function of Ta

concentration.
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Fig. 6. Dielectric constant(er) as a function of Ta

concentration.
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Fig. 7. Piezoelectric constant(ds;) as a function of Ta

concentration.
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Fig. 8. Dieletric constant as a function of Ta
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Table 1. Physical characteristics of the sample with the
amount of Ta substitution.

Sintering o Density d33 Dielectric
kK, To- T,
Temp. 'C] ™% [g/em] P Qn  |LONI  constant  \° ¢
0 4495 0446 346 135 486 217 372
5 4578 0457 436 150 567 198 348
10 4683 0430 460 163 654 183 315
1100
15 4804 0424 328 169 801 164 208
20 4883 0414 235 183 1008 147 256
25 4953 0392 136 186 1289 130 235
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