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ABSTRACT

This work extended the range of material properties by fabricating the
BaTiO,/PVDF composite, a low volume fraction (¢ ) of 0.15 and 0.30 of barium titanate (BaTiO,)
were filled in a matrix of polyvinylidene fluoride (PVDF) which was dissolved by 1-methyl-2—
pyrrolidone (NMP) with a ratio of 10:90 wte%, respectively. The mixture was stirred at the
temperature of 60 °C for 6 hours. The composite was shaped by a tape casting method before
annealing at 120 °C for 6 hours and the thickness of the composite, which was flexible, was
(28 £ 3) wm. The microstructure of the composite was observed using scanning electron
microscopy (SEM) and found that the connectivity of the composite was mainly 0-3 and the other
one was 3-3. Subsequently, the composite was undergone a corona poling at room temperature of
25°C. Heat capacity for the composite of 0.15 ¢ and 0.30 ¢ were 3021.7 J/kg °C and
865.7 J/kg °C, respectively. The piezoelectric response was not observed in the 0.15 ¢ composite.
For the composite with both phase poled parallelly , the 0.30 ¢ one had the piezoelectric constant
of (8.7 0.1) pm/V and (11.3%0.1) pm/V, respectively. The 0.15 ¢ composites which were
unpoled, poled parallelly and antiparallelly had the dielectric constant (1 kHz) of 0.80, 9.75 and
8.77, respectively and the dielectric loss of 0.43, 0.20 and 0.30, respectively. For the 0.30 ¢
composites under 3 poling conditions as the 0.15 ¢ had the dielectric constant of 0.80, 11.48 and
9.77, respectively, and the dielectric loss of 0.48, 0.21 and 0.31, respectively. The pyroelectric
constants for the 0.15 ¢ composite with both phase poled parallelly and antiparallelly were
25 uC/mZOC and 19 uC/mZOC, respectively. For the 0.30 ¢ composite with the same poling

conditions the values were 41 },LC/rnZOC and 24 uC/mZOC, respectively. This study implied that the
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composites are attractive for electronic applications where a light, environmentally friendly, ease

to fabricate and low-cost device is required.
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