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Abstract: Automatic magnetic abrasive polishing (MAP), which can be applied after machining of a mold on a
machine tool without unloading, is very effective for finishing a free-form surface such as a complicated injection mold.
This study aimed to improve the efficiency of MAP of a non-ferrous mold surface. The magnetic array table and control
of the electromagnet polarity were applied in the MAP of a free-form surface. In this study, first, the magnetic flux
density on the mold surface was simulated to determine the optimal conditions for the polarity array. Then, the MAP
efficiency for polishing a non-ferrous mold surface was estimated in terms of the change in the radius of curvature and
the magnetic flux density. The most improved surface roughness was observed not only in the upward tool path but also
in the working area of larger magnetic flux density.
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Fig. 1 Schematic diagram of 2™ generation magnetic
abrasive polishing system
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Fig. 2 Schematic diagram for improvement of magnetic
flux density
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Fig. 4 Magnetic flux density(N pole)

Fig. 5 Magnetic flux density(S-N-S pole)
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Fig. 7 Experimental verification of magnetic flux density
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Fig. 9 Magnetic flux density(S-N-S pole)

2 2 A
EoAe HAA o] S-N-S¢] HiES 7HE S 7F
T Ee AHEEE 7HEES glEgith H 2
254 FES A= FAENA = S-N-N-N-S
o] HAA wjdeolA 7HE =S AHLEE gl
E I =

wEbA] ATt A= ol dt AuE uigoR

Fol A AL Ee] Fio] we 4]
S BAstaA gy Al Ey o)A
)3 A TAE TAELS AR H o
Table 1 o] YERW Ad25 48

2
i
m OPL [

A

OO_u

te 1o, rg N
BN T ol
_}I_‘
of4
k]

=

i A
B
ol 4

R
o

]_

Table 1 Experimental conditions for MAP of curvature

Item Conditions
Workpiece Al6061 (aluminum alloy)
i GC grain(16 pgm)+Iron powder
Magnetic .
abrasive (150 gm)+silicone gel(300,000cs)
- 2.5g(one time)
Magnetic tool Coil turns(1.2mm, 1000™)
3 axis machining center
CNC (DMV-3508)
Electro- 32EA electro-magnet array
magnet table (max. 0.8A)
Power supply 50V, 5A

. 10 Magnetic flux density(S-N-N-N-S pole)
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Fig. 11 Experimental verification of magnetic flux
density for concave shape
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