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Abstract TE142751

In the present work the composites of PZT/epoxy and PZT/copolymer of polyvinylidene
trifluoroethylene were prepared. The first consisted of the PZT bars surrounded by the epoxy;
the connectivity of each phase in the composite was 1-3. The samples used were divided into
2 groups according to the volume fraction of PZT, i.e., 0.4 and 0.6. The second consisted of
the PZT particles dispersed in the copolymer matrix; the connectivity is 0-3 and the volume
fraction of PZT was 0.3.

In order that the composite was piezoelectric 0.45 mm PZT/epoxy with silver
electrode was poled at 10 kV/mm. In the piezoelectric strain constant (d) measurements using
a Michelson interferometer system, the electrode was polished until it was reflective. This
was because the system used a laser beam reflected from the electrode on the top of the
sample surface. For the 30 pm PZT/copolymer sample, the silver electrode was easily rubbed
off because the matrix content was relatively high compared to that of the ceramic. A
resonance method was then used instead of the interferometer. The average piezoelectric
constants were (190 *10) x 10"? and (13 + 2 ) x 10? w/V for the PZT/epoxy and
PZT/copolymer composites, respectively. The first corresponded with the theoretical values
previously reported and was about half of the value of commercial PZT. The latter was
erroneous owing to the many parameters involved in the resonance equation. However, the
results obtained were possible for the poling process used in which the poling direction was
the same for both PZT (positive piezoelectric constant) and copolymer (negative piezoelectric
constant). The resultant piezoelectric response was reduced, consequently, the piezoelectric
constant was smaller than that of PZT/epoxy.

The composite was subjected to a temperature change in order to measure the
polarized charges for a calculation of the pyroelectric constant. Values of the constant
increased with the content of PZT in PZT/epoxy composite and the maximum value of 54 x
10 C/m?.s was obtained. . A value for the PZT/copolymer composite was unusually low, i.e.,
0.74 x 10° C/m%s. This was found to be because of the incomplete poling of ceramic. In
order to measure the thermal diffusivity, thermal waves were generated and passed through
the composite to a thermal detector. 1'he thermal diffusivity of PZT/epoxy was averaged (2.15
+£0.05)x 107 m%s, which was about half of the value of commercial PZT. This value for the
PZT/copolymer was 2.0 x 10® m%s. Experiments could not be repeated because of the
damage of the composite during the poling. From the dielectric constant measurement using
the capacitance method, it was found that when the ceramic content was decreased, the
constant of the PZT/epoxy composite was considerably decreased while the calculated
piezoelectric stress constant (g) was increased. This indicated that the composite was flexible.
Together with the relatively high values of the piezo-pyroelectric constants, the composite
was suitable for making the piezoelectric transducer or pyroelectric detector. These
applications need to take into account the heat transfer of the composite and the devices
consisting of the composite.



