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Compound Machining of Milling and Magnetic Abrasive Polishing for
Free Form Surface
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jr Abstract ]

B

Automated magnetic abrasive polishing which can be applied after machining of the mold on a machine tool without
unloading is very effective for finishing a complicated injection mold surface. This study aims to realize one step
polishing of free form surface with the same machine tool. For this purpose, magnetic flux density according to the
change of curvature radii was simulated for selecting polishing conditions and experimental verification was performed
with a complicated mold of aluminum alloy. As a result, it was seen by the simulation that the magnetic flux density
at a gradual curvature of the mold was higher than at a steep curvature and the higher magnetic flux density produced
the better surface roughness in the experimentation. The deviation for the surface roughness of the mold decreased
on the whole and the uniform mold surface was obtained after the automated magnetic abrasive polishing.
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Fig. 1 Concept for magnetic abrasive polishing
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Fig. 3 Measuring method for magnetic flux density
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Fig. 5 Geometrical modeling of mold and tool
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Table 1 Experimental conditions for machining

Items Roughing ﬁi:;:;;g finishing
Tool diameter (mm) 10 4 4
Length of tool (mmy) 25 25 25
Spindle speed (rpm) 1200 1800 2000
Feed speed (mm/min)| 300 200 200
Step over value 4 02 0.05
Residues (mm) 0.2 0 0

————

- ]

(b) Photograph of workpiece

Fig. 8 Workpiece for experiments
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Fig. 10 Workpiece and MAP tool

Table 3 Experimental results of surface roughness, Ra

: Before MAP (m) After MAP (um)
Fig. 9 Schematic of MAP for 3D mold surface MP 1 0.6 0.55
MP 2 1.05 0.65
Table 2 Experimental conditions for MAP MP 3 0.92 0.61
Items Conditions MP 4 0.64 0.57
Magnetic flux density Max. 200mT MP 5 0.97 0.62
Traverse speed 20mm/min MP 6 0.73 0.62
Magnetic abrasive Fe+SiC powder (#800) MP 7 0.74 0.65
Grain size 100 (m) MP 8 0.83 0.61
Revolution speed 600rpm MP 9 0.72 0.44
Workpiece AISI6061 MP 10 0.58 0.54
Current 5.0A MP 11 0.68 0.54
Working gap 1.2~1.5mm MP 12 0.78 0.61
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Fig. 11 Measuring points for surface roughness and
TEM images after magnetic abrasive polishing
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MP 12
After MAP

Fig. 12 TEM image of workpiece surface (magnifica-

tion: 400)
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