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PIEZOELECTRIC EFFECT AND PIEZOELECTRIC MATERIALS
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In 1880, Jacques and Pierre Curie discovered an unusual characteristic of certain
materials: when subjected to a mechanical force, the materials become electrically
polarized. Vice versa, if one of these materials was exposed to an electric field, it
lengthened or shortened according to the polarity of the field. These behaviours
were called the piezoelectric effect and the inverse piezoelectric effect, respectively.
The materials that show piezoelectric effect were called piezoelectric materials. First
applications of piezoelectric materials were piezoelectric ultrasonic transducers. And
nowadays, piezoelectric materials have been adapted to an impressive range of ap-
plications. The piezoelectric effect is used in sensing applications, such as in force



or displacement sensors. The inverse piezoelectric effect is used in actuation ap-
plications, such as in motors and devices that precisely control positioning, and in
generating sonic and ultrasonic signals.

Piezoelectric materials can be divided into 2 main groups: crystals and ceramics.
The most well-known piezoelectric crystal is quartz (SiOz). And the most useful
piezoelectric ceramics are lead zirconium titanate Pb(Zr,Ti)O3 (PTZ). PTZ exhibits
not only excellent piezoelectricity (high Curie temperature, high electromechanical
couple constant, high electric field induced strain and so on), but also good time
and temperature stability. However, PZT contains over 60 weight percent toxic lead,
and environmental concerns over their lead content have stimulated research to find
a new ceramics that is lead-free.

The basic of piezoelectric effect, the present status of piezoelectric materials devel-
opment and the applications of piezoelectric materials will be introduced in detail.
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