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Abstract: 
Lead-free piezoceramics should be demonstrate a high potential for replacing the broadly used lead-based piezoceramic materials (PZT). One promising solution is to use the texturing technique for production of lead-free piezoceramics and the creation of polymer-ceramic composite materials (PCM), where material microstructure is well controlled. The employment of the additive manufacturing (AM) technologies opens up the possibilities to create such complex PCM, as well as to match the piezo and electrical properties of PZT materials. The functional characteristics of the 3D printed materials could be adjusted to specific application needs. The possibility of 3D printing of gridded structure and impregnating it with electroconductive polymers to create polymer-ceramic piezo materials allows improving the mechanical strength of the material, while lowering its mass. Such piezoceramic items are on a great demand for production of special sensors and transducers for sea acoustics, for acoustic microscopes and non-destructive characterization in general, in energy harvesting applications, in ultrasound field generators for medical devices, in diesel engine fuel injectors and other applications. The complex shape of the piezoceramic items helps achieving greater piezoceramic properties than could be made with the traditional technology. 
Following issues will be discussed during report: 
1) the specific details of microstructure development in SLA-based additively manufactured piezoceramic materials could be parametrically studied at microscale; there were investigated the possible ways of piezoceramic material texturing in the framework of the additive manufacturing technological procedure; 
2) the correlations between PCM microstructure and the piezoelectric properties could be built for additively manufactured materials; the correlations between the properties of the original piezoceramic powder (such as particle size distribution, particles morphology, the powder synthesis method, doping parameters, etc.) and the resultant microstructure of additively manufactured items were investigated; 
3) development of novel science-based approaches to dual-scale three-dimensional texturing of piezoceramic materials (the microscale texturing via the selection of specific powder fractions and subsequent thermal processing procedure with tuned parameters, the macroscale texturing via direct 3D printing of porous geometry in the form of grid structures with different topology) and impregnation of the textured ceramic structure with electroconductive polymer solutions, to control the piezoelectric properties of the polymer-ceramic composite. 
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