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The Aerosol Characteristics of Utrasonic Nozzle on the Driving Circuit
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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 driving characteristics of the ultrasonic nozzle on the driving circuit were
investigated. And the characteristics of the ceramic oscillator were investigated for the temperature
stability. The ceramic oscillator were made the Pb[(Sb12Nbuz2)osss—(MnyaNbaa)oss—(ZrxTii-x)oelOs with
mole ratio of Zr/Ti. The ceramis oscillator were need the curie temperature of the over 300[C] for the
temperature stability. When the Zr/Ti ratic was 49/51, it's curie temperature is 322[°C] and the
electromechanical coupling factor(k,) and mechanical quality factor(Qm) showed the values of 0555,
1,214, respectively. The resonance frequency of ceramic oscillator were from 40KHz to 45KHz. So that,
the driving circuit were made a possibility that the frequency are variable. The driving current of
ultrasonic nozzle showed the value of maximum 80[mAl. 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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Fig. 2. Block diagram of ultrasonic nozzle.
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Fig. 3. Driving circuit of ultrasonic nozzle.
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Sample |Dielectric % | Q. E. | Tc [Grain

Zr/Ti | constant [kV/cm]| [C1 |sizelgm]
51/49 1130 |0560/1104| 105 |303| 151

505/495| 1065 10.562[1089| 11.43 |311| 191

50/50 1065 (0.562{1040] 11.75 {313 | 2.05

495/505| 1257 |0562| 713 | 11.93 |318| 2.20

49/51 1228 {0.555[1214| 12.06 | 322| 179
48/52 1159 0525|1419 13 |331] 220
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Fig. 6. Input signal of FET dirving circuit.
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Fig. 7. Output wave form of driving circuit.

2000
7

39 82 267 xZE9 FFA Ay JAEA
BEY 2% Asg dedz U 9714 14, 23
TE 2% % 09[/Ar] F3 Aol 2475 & 12}
TEF 10833 53¢ AAAMA F AFF Az A
< 9ujc} Ae AFz FH 2= Ho 74
[(C] A=2 FAH AR FFANE EA7 ¢
& Aoz Nz

IY 92 TEALY wE 4w AFe HIHE £F
g AR | 23 FF BF FTF A3l
& 75[mAlE AP E 45 den, ol 7%
o g FAFAY EH 2x9 W3} 108 oy

o [—s—1X1322
—a—2%3E

ol
£ ] /:/—_' !
L -+
g 4
o 2?7 o
KT

ol

o]

S : ) : 3 3

Driving Time(min,)

a9 8 FEAL wEg FEae BH 2%,
Fig. 8. Surface temperature of oscillator
with driving time.

§ 3 @40 Yoz L% wg] me
A9 AvRae] Wk ApAuA vehtbs
= A7e,

fo oft

pu )

- 1008 -



N
N

Driving Time[min.]

3y 9. FF Az7tel WE FFAF
Fig. 9. Driving current with driving time.
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Fig. 10. Driving power with driving time.
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