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Abstract

Aiming at the technical problems of low efficiency and high cost of finishing the inner wall of deep
holes, a self-developed needle-shaped Magnetic Compound Fluid (MCF) polishing tool head was
proposed to finish finishing the deep hole parts. COMSOL Multiphysics was used to model and si-
mulate the permanent magnet structure, and the needle-shaped polishing tool head structure with
uniform magnetic field distribution was designed; the magnetic field model and flow field model
of MCF deep hole polishing were established, and the coupled simulation was carried out to ana-
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lyze the fluid flow characteristics. Taking the brass H62 workpiece as the research object, the po-
lishing process experiment was carried out, and the surface micro-morphology, surface roughness
and material removal rate of the workpiece before and after polishing were studied. The experi-
mental results show that when the rotational speed of the needle-type polishing tool head is 1400
r/min and the polishing gap is 1 mm, a better polishing effect can be obtained and the surface
quality of the workpiece is the best. At the same time, the experimental results verify the effec-
tiveness of the method and lay a research foundation for the realization of MCF deep hole polish-
ing technology.
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Figure 1. MCF deep hole polishing principle
1. MCF JRFLHh e R R

3. st TRAR T

BB T RSB AEARE, W] LA 2405 b 4006 TR Sk A B8 IR0 HoAS B P AR, 45
KPR MCF SR LI W3 3 BE R 225K, 4 TR Sk N AOTE k16 FH BBk i) N45

HERHAFIA R

() A5 (b) TH A5

Y { 4
Y -
(©) AFISI (d) TN

Figure 2. Arrangement of four different magnet structures
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Figure 3. Distribution of the magnetic field mode on the inner wall of the
hole under four different magnet arrangements
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Figure 4. Magnetic field modeling
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Figure 5. Distribution of the magnetic field mode on the inner
wall of the hole under different polishing gaps
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Figure 6. The influence of polishing gap on magnetic field mode
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Figure 7. Effect of polishing gap on shear rate
7. 8] BRI B 1R R A 200

—— HE R
—
T T T T EEjJ 33
2u0f
20|
200 F 13
180 F
>
= 160 | 131 &
;&’ 140 E
120 f i
ﬁﬂ 30 Hﬂ
=100}
R sof 12
60 f
w0l
1 1 i 1 1 28
04 0.6 0.8 1.0 12 14 1.6
it ¥ 18] B /mm

Figure 8. Effect of polishing gap on shear rate and pressure
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Table 2. MCF deep hole polishing experiment parameters
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Figure 10. Effect of polishing gap on the surface morphology of workpiece
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Figure 11. Effect of polishing gap on surface roughness of workpiece
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Figure 12. Effect of polishing gap on workpiece material removal rate
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