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Basic Study on P(VDF-TrFE) Smart Sensor for Monitoring Composite
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ABSTRACT: Poly(vinylidene fluoride-trifluoroethylene; P(VDF-TYFE)) is one of the most promising electroactive
polymers with numerous application potentials in many fields of industry. Because of its good electro-mechanical
properties P(VDF-TrFE) has been used for a number of sensors and actuators and also can be used for monitoring
composite structure behaviors as a sensor. Three different ways (Electrical poling, annealing-cooling, and pressing) to
enhance f-phase of P(VDF-TrFE) film were carried out. A microscopic analysis was conducted using X-ray diffraction
to investigate the effect of such treatments on piezoelectric properties of P(VDF-TrFE) film. From the results, poling,
annealing-cooling, and pressing were all effective to enhance £ crystallinity of P(VDF-TrFE) film and the maximum
increase rate was 62.80% from 45.29% of the control group.
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Fig. 1. XRD patterns of control group, and representative pat-
terns after annealing-cooling, electrical poling, and pressing
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Fig. 2. Relationships between the degree of crystallinity and
crystallite size; (a) electrical poling (P, P, T, mean poling
field (MV/m), time (min), temperature (°C) respectively),
(b) annealing-cooling (A, A, T. represent annealing tem-
perature (°C), time (h), cooling temperature (°C) respec-
tively), (c) pressing (P, t, T mean pressure (MPa), time
(min), T (°C) respectively)
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