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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 o
temp[C] constant kp Qm Te [T]
940 1423 0.59 1384 334
26.5mm
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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.
dEAG 12V
R 65 kQ
TAFHRF C: 33 nF 33~37 ik
River 500 &
R 10 k@
FE Alo]E C 100 nF  20~44 %
Ryer 1 kQ
. s Cs 1 nF
HEHE Rs 100 9/2 W
Controller KA3525A
MOSFET IRF840
Tk 3E
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44.31 %
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Fig. 5. Input signal and output wave of FET

dirving circuit.

35.55 4 L]

Driving frequency [kHz]|
%

/

T T T T T
150 160 170 180 130 200

Resonant inductance [uH]

ag 6. A J9Ya ¥l wE FEFIe
Fig. 6. Dirving frequency of ultrasonic nozzle
with the varying resonant inductancs.
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Fig. 7. Input current of driving circuit with
driving time.
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Fig. 8. Driving current with driving time.
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driving time.
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Fig. 12. Input wave of ultrasonic nozzle (a) 180
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Fig. 13. Aerosol of ultrasonic nozzle.
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