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Fig. 1 Concept for magnetic abrasive polishing

Magnetic abrasive
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Fig. 2 MAP Set up

Table 1 Specifications of MAP equipment

Items Conditions
Motor AC servo motor
(0~60Hz)
Inductor Ball end, flat end
Magnetic flux density 0~0.2T
Power supply 5A, 50V
X-Y axis control drive 0~30mm/min
Feed speed 9m/min
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Table 2 Factors and levels used in experiment

Factor Level
1 2 3
Rotational speed, A(rpm) 900 1200 1500
Magnetic flux density
(permanent magnet), B(mT) 52 [ 82
Current, C(A) 15 2.0 2.5
Working gap, D(mm) 1.0 15 2.0

Table 3 Orthogonal array table for Lo(3")

No. Factor
A B C D
1 900 52 15 1.0
2 900 79 2 15
3 900 82 25 2.0
4 1200 52 2 2.0
5 1200 79 25 1.0
6 1200 82 15 15
7 1500 52 25 15
8 1500 79 15 2.0
9 1500 82 2 1.0
Table 4 Experimental results
NO. Before After Difference SN ratio
1 0.51 0.45 0.06 -24.437
2 0.52 0.44 0.08 -21.938
3 0.50 0.41 0.09 -20.915
4 0.54 0.49 0.05 -26.020
5 0.61 0.48 0.13 -17.721
6 0.50 0.44 0.06 -24.437
7 0.51 0.43 0.08 -21.938
8 0.59 0.50 0.09 -20.915
9 0.57 0.43 0.14 -17.077
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Fig. 3 Influence of S/N ratio on surface roughness

Table 5 Analysis of variance for each factor

SS DOF \Y Fo
A(error)  13.664 2 6.8322
B 26.945 2 13.472 1.9718
C 14.156 2 7.0781 1.0359
D 17.427 2 8.7136 1.2753
Total 54.766 8
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