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Abstract : Perovskite-based lead-free ferroelectric ceramic oxides are widely used in mul�func�onal devices such as

random-access memory, sensors, actuators, high energy density capacitors etc. Among the different lead-free
ferroelectrics, (K0.5Na0.5)NbO3 (KNN) based system has received significant a)en�on due to its high Curie
temperature (TC ~ 420 °C) and high remanent polariza�on (Pr = 33 &muC/cm2). However, KNN-based
ceramics have some inherent problems such as synthesis of proper stoichiometric KNN with high density,
moderate piezoelectric property, higher coercive field, and poor electromechanical coefficient. To enhance its
density, microstructure, and func�onal proper�es of KNN, we have adopted chemical modifica�ons at A
and/or B sites and the fabrica�on of solid solu�ons with different perovskites. In the present work, we have
synthesized and characterized (i) solid solu�on of (1&ndashx)(K0.5Na0.5)NbO3-x(Ba0.5Sr0.5)TiO3, and
(1-x)K0.5Na0.5NbO3-xCaTiO3 systems, and (ii)  Sm-subs�tuted KNN ((K0.5Na0.5)1-3xSmx)NbO3, and Li/Ta-
subs�tuted KNN (K0.48Na0.48Li0.04)(Nb1-xTax)O3 systems. All the proposed four series of samples were
prepared using solid-state reac�on technique. A systema�c inves�ga�on on the structural, microstructural,
temperature-dependent dielectric, ferroelectric, and piezoelectric proper�es have been carried out over a
wide range of experimental condi�ons. Emphasis has been given to understand the composi�onal driven
structural phase transi�ons from the XRD and Raman spectroscopic analysis. The structural proper�es and
phase transi�on behaviors have been correlated with the physical proper�es. Finally, the phase diagrams
over a wide range of composi�ons and temperatures are presented. The details of our results will be
discussed in the seminar.   
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