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Piezoelectric materials serve as ideal sensors in various applications, including vibration monitoring, impact detection, and ultrasonic reception. Among these, 0-3 piezoelectric composites, featuring randomly dispersed particulate piezoelectric ceramic phases within a polymer matrix, show potential for integration into structural composites. However, their intrinsic piezoelectric properties, such as low piezoelectric constant and moderate Piezoelectric voltage coefficient, are hampered by limited ceramic phase connectivity and significant dielectric property differences between phases, leading to suboptimal electric field distribution.
To improve connectivity, high-volume fractions of piezoelectric ceramic powder can be employed, although this compromises mechanical fracture strength. Alternatively, 1-3 composites, which incorporate aligned continuous fibers or precisely shaped pillars of piezoelectric material, offer improved properties but involve complex processing methods.
Dielectrophoretic manipulation provides a simpler approach, enabling the arrangement of dispersed particles into chains within an uncured thermosetting polymer matrix. This orientation, fixed during matrix curing, enhances anisotropic properties. By modifying the connectivity of ferroelectric particles through chemically, process, or electrically induced nano/meso structuring, significant improvements in electroactive and mechanical performance can be achieved in piezoelectric composites.
In this work, we studied the development of Piezoelectric composites developed through Nano/Meso dielectrophoretic based structuration and the impact of such particles manipulation on the final piezoelectric properties of such hybrid polymer based composites. 
