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Design and fabrication of piezoelectric ultrasonic transducer was proposed and
studied in terms 6f piezoelectric materials, backing layer and the prototype of piezoelectric
ultrasonic transducer. Firstly, specimens of piezoelectric materials were prepared by uniaxial
pressing hard PZT (APC 840) and soft PZT (APC 850) into disc shape. The mold diameters
are 20.0 mm, 25.5 mm and 35.0 mm. The specimens were sintered in air atmosphere furnace
at a temperature of 1250°C for 2 hours. Sintered specimens were cut and polished to 1.0, 1.5
and 2.0 mm in thickness, marked electrode with Ag-paste and cured in the air atmosphere
furnace at a temperature of 550 °C for 1/2 hour. Both hard PZT and soft PZT having properties
that could be used as ultrasonic transducer but the hard PZT was better for use as high
efficiency ultrasonic transducer because it had higher resonance frequency, K, and O,
than the soft PZT. The resonance frequencies of PZT specimens were 80-140 kHz. Secondly,
backing layer was fabricated by mixing metal powders and epoxy resin (Cu-epoxy resin and
Al-epoxy resin). Attenuation and acoustic impedance of Cu-epoxy resin was higher than
Al-epoxy resin, and the attenuation and acoustic impedance of both Cu and Al epoxy resins
increased with increasing metal powder content. Sine Cu-epoxy resin was oxidized in air
atmosphere, only Al-epoxy resin was proper for the fabrication of transducer. The prototype
transducers were fabricated by using hard PZT of a large diameter of 30 mm and 1.0 mm in
thickness with 5%Al-epoxy resin as backing material and using plastic as transducer case.
The resonance frequency of the obtained transducer was around 80 kHz with a good BW,

good waveform duration and a high sensitivity.





