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Magnetic Abrasive Polishing and Its Application
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This paper has aims to share fundamental knowledge for magnetic abrasive polishing and to
mainly introduce recent research results. In order to enhance a magnetic flux density for non-
ferrous materials, advanced magnetic abrasive polishing system which is called 2nd generation
system was established by electro-magnet array table, and the effectiveness of the electro-
magnet array table was evaluated in real polishing experiments. To increase adhesiveness of the
abrasives in high speed polishing, a silicone gel agent was proposed and carbon nanotube
particles as new magnetic abrasives were applied in the magnetic abrasive polishing. In addition,
a strategy for optimal step-over determination by heuristic algorithm was introduced for applying
large size workpiece. Curved surfaces having a uniform radius were simulated and tested with
installed electro-magnet array table.
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Fig. 2 Application procedure of magnetic abrasive
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Fig. 3 Principal concept for 2nd generation magnetic
abrasive polishing system

Fig. 4 Fabricated electro-magnet array table
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Fig. 5 Polarity control concept in electro-magnet array

table for magnetic abrasive polishing

Fig. 6 Effect of magnetic polarity control in actual
magnetic abrasive polishing
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Fig. 7 Measured magnetic flux density according to

polarity control in magnetic array table
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Table 1 Abrasives for magnetic abrasive polishing
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Elastic Thermal .
Strength .. Density
(GPa) modulus | conductivity (glem’)
(GPa) (WmK) | &
Boron | 3.3~4.0 | 370~400 100~200 2.4
SiC | 2.9~4.0 | 210~400 70~110 3.1
ALO; 1.5 380 30 3.9
CNT | 20~50 | 600~1200 1800~6600 1.6

(a) Multi-walled CNT

(b) CNT-Co

Fig. 10 SEM images of CNT magnetic abrasives
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Fig. 11 Variation of magnetic flux density and tangential
force according to radial distance
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Fig. 14 Simulation and experimental assessment in

convex and concave surface
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