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Abstract : 
Due to the toxicity of Lead and its restriction [1], piezoelectric ceramics need a substitute material as 
those are mostly made of Lead Zircon-Titanate (PZT) in transducers, actuators or electromechanical 
sensors technologies. Among the studied Lead-free family materials, Sodium Potassium Niobate 
(K0.5Na0.5NbO3, KNN), is regarded as a promising candidate. Its substitution with Lithium, Tantalum 
and/or Antimony (Li, Ta et Sb), present interesting piezoelectric properties due to the existence of a 
morphotropic phases transition [2] enhancing its properties. 

However, conditions used for conventional sintering can lead to non-stoichiometry or phases 
inhomogeneities due to deficiencies of alkaline [3,4]. Spark plasma sintering (SPS) can be used to 
overcome this problem by reducing the sintering time and temperature and reaching high 99 %  
densified ceramics [5,6] . 

Our previous studies have shown an enhancement of the piezoelectric properties of Tantalum 
substituted KNN (KNN-Ta) by combining SPS and a Tantalum substitution rate between 20 and 30 % 
[7].  The increasement of its electromechanical properties have been explained by a better 
densification owing to the SPS process and the proximity of Orthorhombic-Tetragonal phase transition 
leading to a radial coupling factor kp=42 %. This latter can be increased to 59 % using of a previously 
synthetized Nb-Ta precursor, allowing to gain a more homogeneous ceramics [8]. 

Such results encourage further investigations by allying a Li/Ta substitution in Spark Plasma Sintered 
KNN. Thus, we propose to explore different Li/Ta substitutions rate and its influence on the 
microstructure and piezoelectric properties. Microstructures of this Spark Plasma Sintered ceramics 
has been observed by SEM. Their structural changes, related to the Orthorhombic-Tetragonal 
transition induces by the Li/Ta rate substitution, has been investigated by XRD. And, their 
piezo/ferroelectric properties have been characterized by Polarization, Strain versus electric field 
loops. 
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