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Abstract: In this study, piezoelectric and dielectric properties of Lead-free 0.97[(KosNaos){(Nbog:Sboos)Osl +
0.03[(BigsKus)TiOs] (abbreviated as 0.97NKNS-0.03BKT)ceramics synthesized by conventional solid-state
reaction process were investigated as a function of Ks4Cu:Ta00x» addition. The results indicated that the

Ks4Cu3Tai00» addition

significantly improved the sinterability, grain growth and piezoelctric properties

of 0.97NKNS-0.03BKT ceramics. The optimum values as planar piezoelectric coupling coefficient (k,=
0.355), piezoelectric constant (dn= 207 pC/N) and mechanical quality factor (Qm= 128) were obtained when
0.009KCT was added. The electromechanical coupling factor(kp )was slightly decreased according to the

increasing temperature.
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Fig. 1. SEM micrographs of specimens as a function of
KCT concentration. (a) 0.3 mol%, (b) 0.6 mol%, (¢) 09
mol%, (d) 1.2 mol%, (e) 1.5 mol%.



730 J. KIEEME, Vol. 24, No. 9, pp. 728-732, September 2011: K.-S. Lee et al.

§ § ~ =

’;:\ _ﬂ = §A§ gz =ﬂ" 18 mar% KCT|
-
~ _A | 1.2 mol% KCT
E
% _ﬂ A L Jltc_:r_
~
)_ﬂ‘ l l A 0.6 mol% E

[ -

20 30 | 60 70

40 50
Diffration [ 20 ]

0.5
0.4-
l"_—- -—'—'\.
Sroa- /
0]
0.1
03 0.6 09 12 15
KCT [mol%]

Fig. 2. XRD pattermn of specimens as a function of KCT  Fig. 4. Electromechanical coupling factor(kp) of specimens

concentration.
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Fig. 3. Density of specimens as a function of KCT
concentration.
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as a function of KCT concentration.
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Fig. 5. Piezoelectric constant(ds) of specimens as a
function of KCT concentration.
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Fig. 6. Dielectric constant of specimens as a function of
KCT concentration.
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Fig. 7. Electromechanicla quality factor(Qm) of specimens
as a function of KCT concentration.
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Fig. 8. Temperature dependence of dielectric constant of
specimens as a function of KCT concentration.
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Fig. 9. Temperature dependence of electromechanical
coupling factor of specimens(0.9 mol%KCT).
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Fig. 10. P-E hysteresis loops of specimens as a function
of KCT concentration.

Table 1. Physical properties of the specimens.

03 429 0232 14 130 11
0.6 456 0342 1435 214 129
1100 09 462 0355 1428 207 128
1.2 472 0357 1472 206 155

L5 475 033 1408 187 11

< @gg B3 =7t &9EFE kUt 284 #Fa
3= g Yl olAL a9 8dA RHol:
A o] AL (20T ~40T) HIA 13 Ao
SEE Hol|7] oz Algdd.

23 102 KCT7t d7td A #He] P-E hysteresis
loopE YWEMA Aol 0.3 mol%e KCT7t A7 Al
Aol E352A) ge saHIPA L FIZ7b e
o 06 mol% ol H7tE A|HAME FHA (E)
E Aasn FFES PIL F7hEke AL B4
o 12 mol% KCT7F A7kg A®eA E7b 9995
kV/cm P.o] 8925 uC/em’z 713 $& @< BYY

12 Al EAS A Yed Aol
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dAAR 2 e}y Adtd

2

0.97[(KosNaos)(NbygrSboes)Os]  + 0.03[(BiosKos) TiOs]
At 20 KsiCusTawOn A7Htn 493 24
MRz Azd AHY ¢4 R FASHE 24
3t o5 2L dg AU

1. KCT7t #7HHEA EE A|H A HEZB25)0E
(perovskite) =& JERAIZ (002)$} (200) A
o] AIYAT ZLE Ho} tetragonal & BFHTH

2. NHe A7 AARAF (), FAFF(dn), &
ATt NAFEFIAFTQmE 09 mol%
KCTelA ztzt 0.355, 207 pC/N, 1,428 1282
HHE & Jehich

3. KCT7F 09 mol% A7FE Al®d] ko &=
A& ZAEE A3, 27 £825E kot =
4 #2se 3L JeERdgiY.
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