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Piezoelectric polymeric materials have a number of 

advantages in comparison with electroceramics, e.g., 

good mechanical flexibility, processability and 

robustness, lightness and the main one- low cost of 

production, whereas ceramics are brittle and difficult to 

process [1, 2]. Therefore, in this research work we focus 

our attention on copolymer of vinilidenefluoride and 

trifluoroethilene (PVDF-TrFE) based piezoelectric 

composites. P(VDF-TrFE) copolymer with a molar 

ration of 70/30 mol. % provides a reversible 

ferroelectric state with a high degree of crystallinity 

(more than 80 %) that is responsible for its strong 

electromechanical properties [1, 3-7].  
In this paper we report on the investigation of 

ultrasonic wave attenuation, velocity and ultrasonically 

induced piezoelectric voltage in P(VDF-TrFE) 

composites with fillers of conductive carbon nanotubes 

(CNT). Measurements have been carried out over a 

temperature range from 300 K to 390 K using ultrasonic 

automatic pulse-echo method.  

The temperature dependencies of ultrasonic velocity 

and attenuation showed anomalies attributed to Curie 

temperature Tc and a structural relaxation also known as 

β - relaxation process. Large thermal hystereses have 

been observed in both temperature dependences of 

ultrasonic velocity and piezovoltage. Moreover, 

temperature dependences of ultrasonic velocity and 

attenuation were shown to be sensitive to thermal 

cycling over ferroelectric transition (Fig. 1). 

The existence of the shoulder in the ultrasonic loss 

curve may be explained by the proposed elsewhere 

[8-10] existence of a crystalline intermediate γ phase or 

a recrystallization of an anchored amorphous phase and 

thus a change of the amount of the imperfect crystallites 

on cooling after it was annealed near Tm. Our 

measurements have confirmed results observed by [8- 

10] when the shoulder disappears in beforehand 

annealed samples. As seen from Figure 1 the shoulder 

observed on heating (Fig. 1a) vanishes after the sample 

was annealed near 415 K (Fig. 1b). 
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Fig. 1. Temperature dependences of the ultrasonic 

attenuation in 1 vol. % P(VDF-TrFE)/CNT composite 

(a) before and (b) after annealing near 415 K. Arrows 

show direction of temperature variation 
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