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Development of 1-3 Piezo—-Composites made by the method of "Dice & Fill”
and Estimation of Their Piezoelectric Characteristics
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Young-Deog Kim, Woo-Cheol Jung, Kwang-il Kim, Heung-Rak Kim, Dong-Su Kim

Abstract

The aim of present work was to fabricate the piezoelectric composite materials of low
megahertz applications such as non-destructive testing of materials. Among all the various
composites, those with PZT rods embedded in Spurrs epoxy with regular periodicity (1-3
connectivity) was fabricated by dice and fill method. The fabricated size of the PZT cell were
0.18X0.18, 0.28X0.28mr", respectively. And the volume ratio of the PZT cell were 52, 64%,
respectively.

The resonant frequency and anti-resonant frequency of the composites were 3.5 MHz and
43MHz, respectively. The piezoelectric coupling coefficient were about 38 and 37% and the
mechanical quality factor were about 12.7 and 22. These value were very different from those of
bulk PZT plate.
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T B |dZTA| Ag"Hl | Ngu2 | PZT
t(mm) 0.55 0.55 0.4
olg/em® | 11 | 4.2(443) | 51(6.2) 75

v(m/sec) | 2060 3434 3426 3958

Z(MRyal) | 227 1442 1747 | 29.69
Er 520 781 1333
£.(MHz) 352 387 5.01
f,(MHz) 43 47 5.82
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