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Experiment on Electromagnetic Polishing of Inner Surface of
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ABSTRACT: The work aims to design a low-frequency alternating magnetic field generator to remove the inner surface defects
of H62 brass tube with high efficiency, so as to improve its surface quality and prolong its service life. A low-frequency

magnetic field generator was designed with closed iron core. EDEM software was used to simulate the motion of magnetic
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abrasive particles in the magnetic field. The magnetic field generated under different winding modes and energization modes
were simulated and analyzed with Ansys software. The pipe fitting was clamped and rotated by the NC lathe in combination
with the magnetic field generator. The magnetic abrasive particles in the pipe fitting were magnetized in the magnetic field and
close to the inner surface of the pipe fitting for grinding and polishing. The test samples before and after grinding were detected
and analyzed by stylus surface roughness measuring instrument and super depth of field 3D electron microscope. Based on the
three end winding mode, two different energization modes were used to grind the pipe fittings. After grinding for 6 min by the
relative energization mode, the roughness of the inner surface of H62 brass tube changed from the original Ra 0.618 um down to
Ra 0.373 um. After grinding for 6 minutes by the adjacent energization mode, the roughness of the inner surface of H62 brass
tube changed from the origina Ra 0.667 pm after down to Ra 0.081 um. The use of low-frequency alternating magnetic field
can redlize the cyclic renewa of grinding tools (magnetic abrasive particles) and improve the utilization rate of magnetic
abrasive particles. When the iron core is energized by three end winding, the magnetic field generated by the electromagnetic
device is stronger and more suitable for magnetic abrasive finishing. When the adjacent energization mode (N-N-S-S magnetic
pole arrangement) is adopted, the grinding pressure is larger. It greatly shortens the processing time and removes the original
defects on the inner wall of the pipe fittings.

KEY WORDS: low frequency alternating magnetic field; magnetic abrasive finishing; coil design; H62 brass tube; surface

quality
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Fig.1 Schematic diagram of magnetic abrasive finishing mechanism:
a) stress analysis of N-S polar relative single abrasive particle;
b) stress analysis of N-S pole adjacent single abrasive particle
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Fig.2 Waveform diagram of coil current
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Fig.3 Motion diagram of magnetic abrasive in asingle cycle: a) T/4; b) T/2 (no magnetic field); c) 3T/4
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Fig.4 Schematic diagram of coil winding mode: a) winding at both ends;
b) three-end winding
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Fig.5 Magnetic field cloud diagram of different coil distribution: a) two ends; b) three ends
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Fig.6 Curve of magnetic field intensity
in processing area
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Fig.7 Magnetic field cloud diagrams of different energization modes: a) relative type; b) adjacent type
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Fig.8 Magnetic induction vector diagram of different energization modes: a) relative type; b) adjacent type
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Fig.9 Change of magnetic field gradient in processing area: a) relative type; b) adjacent type
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Tab.1 Experimental conditions

Name Specification
Workpiece material Copper alloy
Workpiece size/mm $25x150

Grinding fluid/mL 10
Processing time/min 6
AC effective voltage/V 74

Frequency/Hz 3
Coil resistance/Q 24
Grinding gap/mm 25
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Fig.10 Schematic diagram of experimental device
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Fig.12 Microscopic image of H62 brass tube: a) original surface; b) grinding for 3 min in relative
energization mode; ¢) grinding for 3 min in adjacent type energization method; d) grinding 6 min
in relative energization method; €) grinding 6 min in adjacent energization method
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