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Abstract: In this study non-stoichiometric (KosNaos)o(Nboss-xTaxSbhoo)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(dw)= 150

pC/N, electromechanical coupling factor (kp)= 0.45,

electromechanical quality factor (Qm)= 4189 and

dielectric constant(e;)= 567. Accordingly, These results indicate that the composition ceramics is a

promising candidate for lead-free material.
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(X=0, 5, 10, 15, 20, 25 mol%)
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Fig. 1. X-ray diffraction patten 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.
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Fig. 4. Electromechanical coupling factor (kp) with the
amount of Ta concentration.
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Fig. 5. Mechanical quality factor(Qn) as a function of Ta
concentration.
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Fig. 6. Dielectric constant(g;) as a function of Ta
concentration.
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Fig. 7. Piezoelectric constant(dss) as a function of Ta

concentration.
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Fig. 8. Dieletric constant as a function of Ta

concentration .
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Table 1. Physical characteristics of the sample with the
amount of Ta substitution.

Sintering Density dy  Dielectric

Temp 1l ™% jgew’) ¥ Qn o) consum 0T TC
i} 4.495 0.446 346 135 486 217 an
5 4.578 0.457 436 150 567 198 348
10 4.683 0.430 460 163 654 183 315

100

15 4.804 0.424 328 169 801 164 298
20 4.883 0414 235 183 1008 147 256
25 4.953 0.392 136 186 1289 130 235

tetragonal oA cubic 422 WSE curie &%
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4. Ta’} 5 mol% X3 ZAoA AdSF (dw)=
150 pC/N, A7171A12F A+ (kp)= 045, 7144 &
AAF (Qm)= 4189, 445 (g)= 567¢] HH9 &
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