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Effect of dopants on sintering behavior and properties of sodium potassium niobate
ceramics
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Abstract
Lead oxide based ferroelectrics such as lead zirconate titanate (Pb(Zr.T1)O; or PZT) are widely
used for piczoelectric actuators, sensors and transducers due to their excellent piczoelectric
properties. Because of the detrimental effects of lead on human health, it is imperative that new
ferroelectric, pyroelectric and piezoelectric materials be developed. The new environmentally
~ acceptable and biocompatible materials must exhibit electrical properties comparable to those of
Pb-based ferroelectrics which have been developed over the past four decades. Sodium-
potassium niobate (Na, K NbQs, NKN) based ceramics are considered to be one of the most
* pomising alternative systems to PZT. The (NajKiNbOj) solid solution system between
. ferroelectric KNbOs and antiferroelectric NaNbOs; forms a morphotropic phase hmlndxy
. (MPB) between orthorhombic phases near the 50/50 composition (x = 0.5) and cxhibit a
© moderate dielectric constant and an optimum piezoelectric response. However, one of the major
~ problems of NKN is sintering; according to carly reports the stoichiometric material is
* extiemely difficult to obtain the dense NKN ceramics due to their low sinterability. In this
itudy, NKN ceramics with dopants was, therefore prepared to achicve the dense samples by
conventional mixed oxide process. It was found that sintering temperature, density and
microstructure depended strongly on kind of dopants. BaTiOy doped-NKN ceramics showed
highly dense samples with 99 % of theoretical density and uniform microstructure with grain
size ranging from 0.2 — 0.4 pm at sintering temperature of 1175 °C for 2 h.
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