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Design of an adjustable frequency ultrasound generator
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Xi’an Petroleum University, Xi’an Shaanxi 710065, China)

Abstract: In view of the different cleaning frequency ranges required by different cleaning materials
in the industry, the ultrasonic transducers that need to be connected are also different. In order to improve
the adaptability of the ultrasonic generator to transducers of different frequency ranges, this paper designs
a closed-loop control system for frequency reference and frequency-locked loop circuit tracking by the
upper monitor. The whole system generates Pulse Width Modulation(PWM) pulse signals by STM32 main
controller. It controls the EXB841 optimized driving circuit, driving high frequency full bridge invert
circuit, and ensuring the maximum output power of the transducer through impedance matching and output
current detection. At the same time, for different frequency ranges of ultrasonic transducers, it is
necessary to adjust the given input and keep the generator in a certain range of base-value for frequency
tracking. The working frequency of the ultrasonic transducer test prototype is 28.8 kHz and the maximum
power is 1 500 W. The resonant frequency of the system is kept around 28.8 kHz after the system is
connected, and the output power is approximately the maximum. The test results show that the system has
good adaptability to the ultrasonic transducer whose working frequency is 20-40 kHz.

Keywords: input given; drive optimization; maximum power; frequency tracking

P NS VE LIRS TAE SR DEAAAE B BEYE N, W BRRCR 22, R AEmEAR, T T AT
H FTAR 2247 M X AN [5] 35 36 9 Fie T 00 P i 4 B A% AN ), S B B 2%, R 75 Il & A 4 0 I vk PRI 4 Ak A A5 1 flk
B, FEIRAESR R R AT IR R L, HERALEIER TR Srxbix —m 8, AT 3T
AEHLA STM32 4508 v 1 75 I AR e R R ) R e,k 4 i A R ) S 00 3 1 RUPA PR 0 Y, BB AE — 2 M
BONIEAR R SR 5 B R A%, R G 05 5 0 2 AR BRI IR A, B R R I R A A R AN T AR
£ iR A ORI
IR EH: 2019-01-30; fEEEHA: 2019-02-26
ESWH: PryE E a5 85 H (2017ZDXM-GY-097);  PUZ2 A i R 2AREST A F 5 SE ke B 7Rt % B30 H (YCS18213077)
EHE BT RAM1992-), B, TR LarsE, EEFRT RS ER TR . email:350052191@qq.com




340 KMZMESEFEEFR 518 %

1 BEREKBRRZHEFRIEER

PP E VR A R 3 Rk AR A . B I RE AR AN VKA . BRSS M RER nE 1
TN o BT R VE VR A i R R U R AR A, BRI ER . S D R R R TR A . R
P g AR WORE A A . FEIIERH B 220 VBB AH HL R A AR OR AT R R AR, b Y
LI AR 8 ok o 2 0 2T D fRL I (Buck) i A 45 PR A AR AR L BN, RS 4 Pl DR G BB BB R D B R . A
A FURBEB DB PIA TR s REEW AR R, B ED R R EARNERBITIR
A, RPN AT A TRAS, IR R AR A RO s Bt LB E IR R . IR
TiE | Y URES A VR IR SR L PR S L 4y STM32 RS, hit kI E S ER TR B, WIK3hg
a1 finh A A5 5 BB A R0 ) 48 2% M KU 78 5 AR (Insulated Gate Bipolar Transistor, IGBT)4:#f Hi [ %) 38 B
W, e R e A R S Y FL TR R AR S 2 B S S R 0 i 2 (R e SR R B U T A T i e R O
9 e RAE,  FR 3245 56 48 bl 5T Kk 58 98 0 (PW M) Ik A5 5, 38 80/ FH 1 9K 20y Ha i 308 280 6T it 00 5 A 1 2 538 g XA
IR, RS s A Wn YT A s A R L R ER R R KR K

current and voltage

monitoring and
protection
; single-phase .
220V50Hz | __w | rectifier & p|BUCK chopperl W Jf 5% SPO0 | & | matching
power filter circuit circuit %ircuil e | network
l K
step-down | auxiliary > driver
transformer| " Ipower supply circuit
| current
; samplin
o| setting plng A
7| frenqucy phase-
< locked transducer
loop
setting g | voltage
power v STM32 master controller sampling
upper
computer
setting v

time

y

. | warming ultrasonic
- »
circuit cleaner

frequency | | current voltage temperature

setting
temperature

\ 4

Fig.1 Diagram of ultrasonic cleaning equipment
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Fig.7 System flow chart
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Fig.8 Four complementary PWM pulse outputs
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