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The optimal design aided by ANSYS and experiment research
on ultrasonic wedge horn

YU Qiang, ZHOU Hong-sheng, XU Xiao-fang, WANG Huan, ZHANG Hua, ZHOU Bin
(Shanghai Acoustics Laboratory, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: In this paper, an ultrasonic wedge horn is designed by FEM method. In order to optimize the structure of the
wedge horn, the modal analysis and harmonic analysis are conducted. This can give a guarantee to get a longitudinal
vibration pattern, and help to homogenize the amplitude distribution on the radiant surface of the wedge horn. Some
cavitation corrosion experiments of the wedge horn are performed in water to check the result of FEM method. There is
no distinct transverse vibration while wedge horn is running, and the amplitude is evenly distributed on the radiant
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surface.
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Fig.1 Sketch of Wedge horn
3.1 it B

(1) FEshiiz: gl iR,

(2) EIRE Fs: 19.2kHz;

3) WSS IRIE AT B/ MRS KA
=0.8;

(4) Faeas M i WA sl HRUS T L5
00 T PR SR 1P A 1) R S A A i /N T LA SO
i) I HR B F% 5

(5) IRt 4 ez 2 ILAR AR 1 e B IR 1 e
. IR R B% =500Hz.

32 MR REERMNESS

(1) FEAL Ny

Ll Pro/E wildfire4.0 A T H, @S AHRRICHHT
R, fRAF A IGES k& 30/, LME ANSYS BEIN
AT

(2) & XAFRHE PR AR 53

YEFE s0lid95 BLIT. solid95 4 3 4E 8 i disLik
BTG solidd5 b RAS . &) LLIE Y B A4 TR 1)
RREAR M A HURKZ RS - solid95 It HA

PRI RS PR TR 2, P LAAR G ol 5 A58 (1 il 2
HF. solid9s HLITELHE 20 AN AL, BEANAE 3
ANEWBEGE x« y 2z FRETF). 807 1A L
JEAEREM . solid9s HAT MM &4, NN, K
RS INVET

S XCITTKEE R 0.005m. B RS AR S
P % p=4510kg/m’, FPERE Ex=116GPa, i1
FALE 6=0.32, MASKI Wil 2 s

(]

PN
B2 A7 PR TGRS T 43 15
Fig.2 Meshing of analysis model
(3) HERIKAR S Jo ab P
PPk sc 5, vTLLlIE General Postproc
AR R . Prigih R RE s LA — [ AR
PR Ny 19.269kHz, 5 iZ AR A1 1T 1) 1 A~
MRS B RATER R R 1,

F 1 BaesRndhEiRah R P IERIE bhEE
Table 1 Comparison between the frequencies of the longitudinal
vibration and the vibration nearby

PeFFpR P AR /kHz AR ) /Hz
oyl 18.528 Af=741
N )] 19.269

ELE o) 20.406 Af=1137

B 3 R aEA I PRSI IR, = E AR
R TR KN AT, SR REAS 4R 5 1 F) P e
HOB K, 1 P T TN o

EJ5 5 B2=32mm [R5 S 1 IR 4547, oK
Wz A% L 1) TR RS 2 A U o A2 0BT 1 )

—— 2 —
0.015287  0.234113  0.452939  0.671766  0.890592
0.1247 0343526 0.562353  0.781179 1

K3 RAESA sl e B

Fig.3 The vibration mode of horn
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Fig.5 The vibration mode of horn in harmonic analysis
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Fig.6 The displacement on the radiant surface in x. y. z direction
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Fig.10 Cavitation corrosion experiment for aluminium alloy plate
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Fig.11 The cavitation corrosion on the radiant surface
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