2
#39% Hs5M ,% ﬁ)/? Vol. 39, No. 5

2020 % 9 A Journal of Applied Acoustics September, 2020

o ARI®E ©
BAEEEERT RN ERRE ST

PORIEL? BRI 3 K12 AL

(1 REHETRFEYM TSR KJE  030024)
(2 FEMILVEEEAREE  KJE 030024)

FEEE: N TR FURE P B RE IR AR R 4 R Ak T2, R 2 B BUE VST, RSL T R SRR
AR TE 5 HARR . BEST T 20 kHz A [F) LR P B 75 AR MRAT PR IR BE L AN 5] D) 2% N G IR A8 9ot
W) FE I 03 A o 8 I I B AU A W VR R 7 37 R PR P 3 0 ELHEAT T B . 45 R AR B B AR IR A R B Y
S, P BRIE RS, e P R DX A AT A e R A R A . 7 R A R AR AT A HH 3G 20 mum 8 FE P SR R
W ABMEAF B AR RN IR FE N 10 mm, 3K Th3F B T2 40 K K. a0 A5 R 5 e ) & 45 R A —
B X WERAZ 0 B 5 S A T BB SR

KRR E AR MR GI As FR I A

HEEDAS: 0426 SCHERARIRES: A MEHS: 1000-310X(2020)05-0784-07

DOI: 10.11684/j.issn.1000-310X.2020.05.018

Acoustic field simulation analysis of ultrasonic stirring magnetorheological

polishing fluid
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Abstract: In order to investigate the preparation and optimization of ultrasonic stirring magnetorheological
polishing fluid, a multiphysics numerical calculation method was used to establish a sound field simulation model
of ultrasonic stirring magnetorheological polishing fluid, and a frequency domain analysis was performed. The
sound field distribution of different level depth, ultrasonic horn inlet depth and different power was studied.
The intensity of a sound field under different test parameters was measured by using sound intensity measuring
instrument point by point, and was verified with the sound field simulation model. The results demonstrate that
the sound intensity gradually decreases with the increase of distance from the horn, and the region of the high
sound intensity is mainly distributed near the axis of the horn. The sound intensity is attenuated sharply within
a range of 20 mm from the horn. The optimal penetration depth of the horn is 10 mm. Increasing the power will
help expand the cavitation area. Sound field simulation results are basically consistent with the experimental
measurement results, providing a numerical calculation basis for the preparation of the magnetorheological
polishing fluid.
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Fig. 1 Setting of geometric model of ultrasonic

vibration system
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Table 1 Parameters of porous media

ZEs WG AR /Pa %/ (grem™3)

IR 0.29 2.22 x 1011 7.86
SRTALfE 0.09 2.09 x 1011 3.2
gk —E4kiE 0.016  0.369 x 1011 2.648
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Fig. 2 Meshing model of compute area
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Fig. 3 Sound field measuring equipment
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Fig. 4 Simulation of acoustic pressure propagation at different penetration depth of the horn
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Fig. 6 Axial sound intensity of the horn
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Fig. 11 Variation of sound intensity in the radial
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