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This abstract will review recent developments in high temperature piezoelectric ceramics and
crystals for use as actuators and sensors. The piezoelectric materials will be categorized in
relation to their temperature usage range. Relaxor-PT ferroelectric crystals exhibit the highest
piezoelectric ds3’s >2000pC/N, but are limited to low temperature applications such as medical
ultrasound and sonar transducers. The ubiquitous PZT family can be operational up to
temperature less than 300°C, being limited by T and thermal activated aging. For applications
in environments greater than 300°C, one must leave the perovskite family, utilizing tungsten
bronze and Aurivillius piezoelectrics. As such, the piezoelectric activity decreases by an order
of magnitude, with values typically less than 20pC/N, limiting their usage to sensors. Thus,
opportunities for perovskites piezoelectrics operational above 300°C remain. We will discuss
recent work on high T perovskites with morphotropic phase boundaries, including bismuth
based ceramics, such as BS-PT, BS-BMT-PT and BF-KBT-PT. Though perovskite Tcs can
reach above 500°C, they are intrinsically limited by their electrical resistivity and strong
temperature dependence. Applications above 500°C generally utilized non-ferroelectric
piezocrystals. High temperature piezocrystals, including langatates, borates, melilite, and more
recently fresnoite will be compared and discussed in relation to application parameters, such as
crystal symmetry, resistivity, etc.
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