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Lead-free piezoelectric device development by sol-gel composite
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New lead-free piezoelectric materials have been developed by combination of
lead-free , low dielectric constant, and high piezoelectric constant powder phase and lead-free and
high dielectric constant sol-gel phase. As a result, lead-free ultrasonic devices with superior
ultrasonic properties and high temperature durability have been successfully developed. Since
spontaneous polarization directions of powder phase in sol-gel composite films are random, the
devices cannot present piezoelectric performance without poling process. During poling process, high

electrical field is applied to piezoelectric film so that polarization directions will be aligned.
In this research, poling conditions have been also optimized and LiNbO3 based material with very
high coercive field and poling difficulty has been poled efficiently and ultrasonic performance at
1000 degreeC was successfully demonstrated.
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