37 B4 3 R 2 R E R Vol .37 No.3
2020 4F 6 J] Journal of East China Jiaotong University Jun. , 2020

X E RS :1005-0523(2020)03-0001-09
BEKETRARIZERTHE

HER AN RRFE B HEN
(1. AR zgil Kepaks T H S &2 F W E S0 E 70 B 5 330013;2. RAEHHLG AR R 3% BH 471002)

HE.XLFLRTRFRFREREZETFRABREAF B A F @me &, Gt TR E R TR TS/ E AN =1
AR BEHFBRARTHBEAMNETE TEGHRL, I ESRBMABEMAR RSN AT ENBTRE HE BEFE F
B AR A R R Sk A P 3T T A B4 e e IT B ) 4 9] R AT R 69 3 1R VA BRI SR R RTHR R B B R IR
ROFRIR, FANBTEERRPRARRARERFRRRGORA, RE A8 F R FRERFRIR T G426 F A -
th A8 B R AR A 09 A A BAR A AR R O 8

KB ARG R H R AR SR R E A SRR

HE 4 25 . TB559 XHEARAES A

DOI:10.16749/j.cnki jecjtu.2020.03.001

BLUNA> | P B0 VE RO B B 1 2 Tl A2 )™ LA R B2 45 B 2 0 5 400 e 8 R R 7 i LA I8¢
K RE R AR 2808 ) 0 SRR IR TR WM T ™ A 5 A BEONE R HE A T DR IEG AT L) 7 90 3 R S A 3
W LG BT ORISR A M U7, ANAF AR L AR B A SR G A 0 T ()i G T A i e A T DL R
W B g i VA iR B 15 5, R R AR DR R I, DT 9 A0 X T3 e e v B A, R A R
A R R P A B RN T 20 2D 50 AR, 2 EN T T LB B LA R R S b R T U, B
P I P U R HB R B B R R P R DAL R /N RO 1 AR AR R AR A & TR D
Bl 7T AR 1Y PRI S L 45 RS 6 2 2% B AR A 7 0 R BN O PR e B TR RO . EL R LAR B T
SN AR & R S B A B BEHLAE A s m 42 A 3 ik, 2 Dh g — AUk R

B 2 ™ B B B e 7 i R R TR OR R ey, 8 A IR B A2 2 PR N U T S W BOR E TE Te
ANAHIFFEN B3R P YEER TP AT AT 1O RS, B0 5 R S AR 9 T B S 5
i DK P T e RO AR T DR 3R A5 TR 0 T B G A P I e T, BE A DAl 7 I ki e BRIk
HEN , BF 588 M ST B g 27 B R M) RS RS AL LA R 5 6 6 45 D7 32, B o) 28 8 v ) 32 5 24 ok S B
VB A4 R U1 5 JE VT T, 2 107 412 w2 7 30 A T e i o

1 BEFERARERHR

L1 =R

B P AR rhr 227 R 23 A FUAL A2 R AR ARG A5 22 T, B 38) Rozenberg LIV o 4 1% 52
HLALEE R P AR P 7™ A T R B 07, 3 28 S0 PR IR 5Bk 195 548, D 8 P A Wi
FEOR SR A AR A T BEAE T AR TR KT 4 )R BR-AE AR HE LI H s A e TR 3 5 K e
MHLEE , Bl S AR KCF B 5 25 R A5 2 O 38 2 A0 SO A 75 057 3 b (938 3 47 O L 4R

s B #1:2019-10-22
EEWH VL7 & 04T (20192BBEL50013,20181BBE50011)
EE® A BSOS (1971—), 95 Wk B0 WL A S0 B 5 07 1 D iz T L i 58 5 R T SE



S}
1
o
s
-
H_
RS
RS

¥ it 2020 4

(a) 4R 511& & (b) 4RI
B1 BERKERETREE

Fig.1 Propagation of ultrasonic waves in liquids
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Fig.3 Ultrasonic cavitation decontamination process
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Fig.4 Main influencing factors of ultrasonic cleaning
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Fig.5 Main structure of ultrasonic cleaning machine Fig.6 Sandwich piezoelectric ceramic transducer
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Review of Ultrasonic Cleaning Technology and Equipment

Huang Zhichao', Tu Linpeng', Liu Juping', Huang Wei', Han Zhili?

(1. Key Laboratory for Conveyance and Equipment of the Ministry of Education, East China Jiaotong University,
Nanchang 330013, China; 2. CSR Luoyang Locomotive Co., Ltd., Luoyang 471002, China)

Abstract . This paper discusses the progress of ultrasonic cleaning technologies in theoretical research and e-
quipment application. Firstly, the observation of cavitation effect, the motion characteristics of cavitation bubble
and the measurement of cavitation intensity in ultrasonic cleaning are discussed, and the effects of frequency,
power, temperature and other factors on the effect of ultrasonic cleaning are mainly introduced from numerical
simulation and experimental analysis. Then, the research on the directivity and impedance matching of trans-
ducer in cleaning equipment and the research status of frequency automatic tracking technology in recent years
are discussed, and the application of different ultrasonic cleaning technology in various fields is introduced. Fi-
nally, in view of the existing problems in the research of ultrasonic cleaning technology, the paper puts forward
the future research suggestions of ultrasonic cleaning technology and the direction of equipment development.

Key words: ultrasonic; cleaning technology; cavitation effect; frequency automatic tracking



