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Abstract: We investigated the effect of Ta doping on the dielectric and piezoelectric properties of
lead—free (KosNaos)NbOs ceramics prepared using a conventional ceramic processing. X-ray diffraction
analysis revealed that Ta was perfectly substituted into Nb-sites in the range of 0 to 20 at%. As Ta
content in the KNN increased, the sinterability of KNN ceramics was significantly degraded while the Ta
doping enhanced the piezoelectric constant ds;, planar mode piezoelectric coupling coefficient (kp), and
electromechanical quality factor (@m). The highest values for dss, k,, and @n was found to be 156 pC/N,
0.37, and 155, respectively.
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Fig. 1. X-ray diffraction patterns of (KaopsNaos)(Nby «Tax)Os

ceramics as a function of Ta content x.

Fig. 2. Surface micrographs of (KagsNaos)(Nbi-xTax)Os
ceramics: (a) x= 0, (b) x= 0.05, (c) x= 0.1, and (d) x=
0.2.
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Fig. 3. Temperature dependent dielectric constant for
(KapsNags)(Nby-xTax)O3 ceramics.
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Fig. 4. Planar mode piezoelectric coupling coefficient (k)
of (KagsNags)(Nb;xTax)Os ceramics as
sintering temperature.
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Fig. 5. Electromechanical quality factor (Qn) of Ta-doped

KNN ceramics sintered at different temperatures.
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Fig. 6. Piezoelectric constant ds3
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