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Abstract: We

investigated the effect of excess CuO on the sintering behavior,

ferroelectric, and

piezoelectric properties of lead—free Bigs(Nags2Ko18)o5Ti0s (BNKT) ceramics. The addition of excess CuO

was found to greatly contribute to the densification and grain growth, however, excess CuO over 3 mol%

was precipitated at grain boundaries after sintering. BNKT with 1~2 mol% CuO in excess sintered at
975C showed piezoelectric properties comparable to those of unmodified BNKT sintered at 1,175C.

These results seem meaningful for its application to low cost multilayer actuators (MLAs) because

low firing ceramics make it possible to apply less expensive base metals to the inner electrode of

MLAsS.
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Fig. 1. Linear shrinkage of BNKT-xCuO ceramics as a

function of sintering temperature.
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Fig. 2. X-ray diffraction patterns of BNKT-xCuO

ceramics sintered at 975C for 2 hours.
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Fig. 3. Surface micrographs of BNKT - xCuO ceramics
sintered at 975C for 2 hours for different CuO amounts.
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Fig. 4. Energy disersive spectra (EDS) of X-rays taken
from two regions in a BNKT - 0.03CuQO specimen sintered
at 975C for 2 hours. (a) region A and (b) region B in
the photo.
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Fig. 5. Ferroelectric properties of BNKT-xCuO ceramics.
(a) polarization hysteresis loops, (b) remnant polarization

(P;) and coercive field (E.) as a function of CuO content.
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Fig. 6. Piezoelectric properties of BNKT-xCuO ceramics.
(a) bipolar S-E loops, (b) piezoelectric constants ds3” and

ds3 as a function of CuO content.
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