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Abstract: We investigated the sintering behavior and piezoelectric properties of lead-free (KosNagps)NbO; ceramics
co-doped with excess 0.01 mol ZnO and x mol MnO,, where x was varied from 0 to 0.03. Excess MnO, addition

was found to retard the grain growth and densification during sintering. However,
mol ZnO

improved the piezoelectric properties of 0.01

0.005 mol MnO, addition

added (KosNags)NbOs; ceramics. The planar mode

piezoelectric coupling coefficient, electromechanical quality factor, and piezoelectric constant ds; of 0.01 mol ZnO
and 0.005 mol MnO, added specimen were 0.40, 304, and 214 pC/N, respectively.
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Fig. 1. Linear shrinkage of KNN ceramics sintered with excess
ZnO and MnO, as a function of MnO, amount.
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Fig. 2. Fractured of KNN
ceramics sintered with excess 0.01 mol ZnO and x mol MnO;:
(@) x =0, (b) x = 0.005, (¢c) x = 0.1, and (d) x = 0.3.
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Fig. 3. Average grain size of KNN ceramics sintered with

excess ZnO and MnO, as a function of MnO, amount.
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Fig. 4. X-ray diffraction patterns of KNN ceramics sintered
with excess ZnO and MnO, with different MnO, amounts.
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Fig. 5. Planar mode electromechanical coupling coefficient of
KNN ceramics sintered with excess ZnO and MnO, as a

function of MnO, amount.
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Fig. 6. Electromechanical quality factor (Qn) of KNN ceramics
sintered with excess ZnO and MnO, as a function of MnO, amount.
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Fig. 7. Piezoelectric constant ds; of KNN ceramics sintered
with excess ZnO and MnQO, as a function of MnO, amount.
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