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The demand for advanced functional materials in transducer technology is growing rapidly.
Piezoelectric materials transform mechanical variables (displacement or force) into electrical
signals (charge or voltage) and vice versa. They are suitable for a large range of existing or
conceivable applications in e.g. non-destructive testing, medical imaging, ultrasonic sensors for
ocean exploration. A charge-spring model for multi-phase piezoelectric materials is introduced,
which sheds light on the requirements for a desired piezoelectric material. Taking non-polar
cellular polymer ferroelectrets and polar P(VDF-TrFE) ferroelectric polymer as examples, the
techniques for preparing piezoelectric polymer films, the mechanisms of charging/poling and of
the resulting piezoelectricity are presented. In addition, some examples of relevant applications
are demonstrated.
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