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Abstract: In order to explore fge inflagnce of fluid properties on the polishing process of grooved workpiece in

ultrasonic vibration-assisted ma pound fluid (UVMCEF) polishing, this paper proposes to simulate and analyze the
ultrasonic vibration-assiste icceompound fluid polishing, and it is verified by a process test. Firstly, finite element
analysis software of CO Itiphysics is used to establish the mathematical model of polishing fluid flow in UVMCF
polishing process, an flow characteristics of polishing fluid under ultrasonic vibration are analyzed. Taking
316L stainless steel groove as the machining object, the UVMCF polishing process test is carried out and the best process
parameters are obtained. Research results show that during the flow of MCF polishing fluid in the groove, the pressure of
the polishing fluid on the groove surface changes periodically, and the maximum value is obtained at 1/4 cycle. When the
polishing time is 5 minutes, the speed of the polishing wheel is 500 rpm, and the amplitude is 5 um, the polishing effect is the
best: the surface roughness Ra of the groove top reaches 0.217 pm, the surface roughness Ra of the groove bottom reaches
0.403 pm, and the removal rate is 4.74 mg/min.
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Fig.1 Schematic diagram and calculation domain model of
UVMCF polishing
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Tab.1 COMSOL parameter setting
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Fig.2 Schematic diagram of simple harmonic displacement of
polishing particles
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Fig.3 Fluid computing domain meshing

3 TE LR 9T (Analysis of calculation results)
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Fig.4 Nephogram of polishing pressure withi®ut
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Fig.5 Nephogrg MCF polishing pressure
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Fig.6 Pressure distribution on groove surface under
different parameters
4 SEIGZEE (Test device)
SEER R HI316LAUAREEARVARE, VAREAE XS E TR,



40 R LAE

202247 H

HATIE A UVMCFHC R B AN ES PR, A4k 17 A Rl )
AR, Wtk T AR B, W TAMNAES
AR T8 E

i :
B REA e

H7 AT
Fig.7 Micro—grooved workpiece
TR

B8 UVMCF# L 3 % &
Fig.8 UVMCF polishing experimental setup
UVMCF#L LI S HAnR2 R .

Tab.2 Parameters of polishing test
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5 SCISZEER 0T (Test results and discussion)
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Fig.9 Surface topography of groove bottom before and after
polishing with different polishing wheel speeds
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Fig.10 Surface topography of groove top before and after
polishing with different polishing wheel speeds
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Fig.11 Groove bottom surface roughness respectively by
MCF polishing and UVMCF polishing
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MCF polishing and UVMCF polishing
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