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Electrical Properties of Multilayer Actuator Structured-ultrasonic Nozzle
Driving System using a Resonant Inverter
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Abstract

In this paper, multilayer actuator structured-ultrasonic nozzle and resonant inverter driving circuit

were manufactured, respectively. Its electrical properties were investigated. Multilayer actuator structured-

ultrasonic nozzle was fabricated using PMN-PNN-PZT ceramics showing excellent piezoelectric

characteristics. In order to drive ultrasonic nozzle, resonant PWM

inverter was used. The purpose of

this study is to find the optimal driving condition of ultrasonic nozzle. Accordingly, electrical and

temperature characteristic of multilayer ultrasonic driving system were

investigated by experiments as

a function of the series resonance inductance. The driving current of ultrasonic nozzle showed the

maximum current of 27 mA. Also, the surface temperature of ceramic vibrator showed 44 C at driving

time for 20 min. The ultrasonic nozzle was stably operated in the case of driving for more than

20 min.
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Table 1. Piezoelectric and dielectric properties of

specimens.
Sintering  Dielectric .
temp[C]  constant ky Qm Te [T]
940 1423 0.59 1334 334
26.5mm

g electrode
g
n
n
Internal Poling
electrode direction
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Fig. 1. Ring-type multilayer piezoelectric actuator.
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Fig. 3. Block diagram of ultrasonic nozzle.
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Fig. 4. Basic Push-Pull waveforms.
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Table 2. Components of ultrasonic nozzle driving

circuit.
dHEAg 12V
R: 6.5 kR
TAF Ce 3.3 nF 33~37 kit
River 500 Q
R 10 k@
TE Alol & C 100 nF 20~44 %
Rver 1 kQ
. Cs 1 nF
s Rs 100 9/2 W
Controller KA3525A
MOSFET TIRF840
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Fig. 5. Input signal and output wave of FET
dirving circuit.
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Fig. 7. Input current of driving circuit with
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Fig. 12. Input wave of ultrasonic nozzle (a) 180
uH, (b) 190 uH.
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Fig. 13. Aerosol of ultrasonic nozzle.
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