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The Design and Driving Characteristics of Piezoelectric Ceramic Oscillator
for Spraying of Liquid Material.
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Abstract
The application of the ultrasonic nozzle has been extended because it is possible atomization of liquid

material. In this study, the characteristics of the ultrasonic nozzle and ceramic oscillator were
investigated. The oscillator for the ultrasonic nozzle were made piezoelectric ceramic of Pb[(Sbye
Nby2loass—(MnysNbosdoos—(ZreasTios1Jos0]Os.  The electromechanical coupling factor(k,) and mechanical
quality factor(Qm) showed the values of 0.555, 1214 respectively when the Zr/Ti ratio was 49/51.
Moreover, this oscillator will' have the temperature stability because it's curie temperature is 322[C].
The driving current of ultrasonic nozzle showed the value of 80[mA] when the driving time was
10[min.]. Also, The surface temperature of ceramic oscillator showed 80[C] at driving time 10[min.] We
knew that the ultrasonic nozzle had stabile driving above 10[min.].
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Fig. 1. Form of ultrasonic nozzle.
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Table 1. Properties of PSN-PMN-PZT Ceramics

Sample | Dielectric Ec | T¢ |Grain
Zr/Ti | constant Ke | Qn {kV/cm]| [C] {sizelum]
51/49 1130 (0560{1104; 105 {303 151
505/495] 1065 (0562{1089) 1143 311} 191
50/50 1065 0562110401 11.75 {313 | 2.05
495/505] 1257 (0562|713 11.93 {318 220
49/51 1228 1055511214] 12.06 1322 179
48/52 1159 0525{1419] 13 1331 220
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Fig. 2. Driving circuit of ultrasonic nozzle.
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Fig. 3. Surface temperature of oscillator with

driving time.
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Fig. 4. Spray quantity with nozzle length.
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Fig. 5. Driving current with driving time.
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