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Abstract: Lead-free piezoelectric ceramic/epoxy composites with ‘0-3’ connectivity were prepared by
cold-pressing with a temperature controlled curing method. A ceramic powder with a composition of
(Naos1Ko47Liooz) (NbosTap2)0s was synthesized by a conventional solid state reaction route. The dielectric
and piezoelectric properties of ceramic/epoxy composites were characterized as a function of the volume
fraction (@) of piezoelectric ceramics, which was varied from 70 to 95 vol%. The results indicated that
the piezoelectric properties of composites were significantly affected by the volume fraction of ceramics.
In terms of the piezoelectric properties, specimens showed the best performance at ¢= 85 vol%, resulting
in the piezoelectric constant di of 39 pC/N and the figure of merit as a piezoelectric energy harvester
(dsa gz) of 1.24 pm¥/N.
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Fig. 1. SEM micrographs of KNLNT/epoxy composites
with different volume fractions of (a) ¢= 0.70 and (b) ¢=
0.85, respectively.
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Fig. 2. X-ray diffraction patterns of KNLNT/epoxy
composites for different ceramic contents.
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Fig. 3. Effect of ceramic content on the (a) dielectric

constant and (b) loss tangent of ceramic/polymer
composites.
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Fig. 4. P-E  hysteresis loops of KNLNT/epoxy
composites with different volume fractions of ceramic

component.
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Fig. 5. Effect of ceramic content on the (a) remanent
polarization (P;) and (b) field (E.) of
KNLNT/epoxy composites.
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Fig. 6. Effect of ceramic content on the piezoelectric
constants (dw and gs) and the figure of merit (FOM=
du-gw) in piezoelectric energy harvesting for two

different piezoceramic/epoxy composites.
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