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ABSTRACT

The PZT powder ACL 4030 and ACL 4040 have been selected as raw material in this
research work for piezoelectric transformers. The propertieé of ACL 4030 and ACL 4040 were
investigated in the first phase of the study. The application of these powder to construct the
piezoelectric transformer was designed.

It was found that the particle size of ACL 4030 was less than 1 um with the appropriate
sintering temperatures of 1200 °C. The density (p), shrinkage and porosity were 7.76 g/cms,
19.37 % and 0.92 % respectively. The electrical properties such as relative permittivity (€ ), loss
angle (tan J), resonance and antiresonance frequencies (f and f) and dielectric strength were
60387, 0.0092 at 1 kHz 30 OC, 43.25 kHz and 44.57 kHz and 1.6 kV/mm respectively. The
planar couping constant (kp) was 0.44. As for the ACL 4040 powder the results obtained were
the particle size was also less than 1 pm with the appropriate sintering temperature of 1250 °C in
2 hours. Whereas other physical properties, being density = 7.85 g/cma, shrinkage = 20.46%,
porosity = 0.87 %, € = 8247, tand = 0.0065 at 1 kHz 30 °c, f =131 kHz, f =148 kHz
respectively, its dielectric strength = 1.8 kV/mm with its k, = 0.57.

When the powders were employed in making transformers, it was found that the output
gain, (V_/ V,) was 10.95 at 132 kHz for the ACL 4030 powder whereas the gain increased to
30.06 at 138 kHz for the ACL 4040 powder.



