EES H0|£E utadlEe A0S AM A 2AMA o] 23t

The effect of permanent magnet in MAP of magnesium alloy
for external case of notebook compute

Sang-Oh Kim - Dea-Min Gang** - Jae-Seob Kwak - Y oung-Deug Jung**
Department of Mechanical Engineering, Pukyong National University

Abstract : In previous study, it showed that the MAP was greatly effective polishing process for magnesium plate. But
it had lower efficiency than magnetic materials such as SM45C. It was very difficult to cut non-magnetic materials using
the MAP process because the process was fundamentally possible by help of a magnetic force. This study aimed to verify
analytically formation of the magnetic field in a case of the non-magnetic materials especially focused on magnesium
plate. So, In this study, the magnetic density flux was predicted using simulation program. As a result, the magnetic
density flux was lower at the center of pole on inductor than outside. It had same result on the experimental verification.
And magnetic force was lower according to increase of working gap. So, to improve the magnetic force, permanent
magnet was installed under the workpiece. In that case, the magnetic density flux not only at center but also at outside
of pole was increased. Therefore, the efficiency of magnetic abrasive polishing was also increased. A design of
experimental method was adopted for assessment of parameters' effect on the MAP results of magnesium plate for
improving the magnetic force.

Key Words : Magnetic Abrasive Polishing(MAP), Design of Experiments(DOE), Magnetic Force
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Fig. 1 Concept for micro-magnetic abrasive polishing
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Fig. 3 Magnetic density flux for change of current
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Fig. 4 Magnetic density flux of non-ferrous materials
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Fig. 5 Magnetic density flux of ferrous materials
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Fig. 8 Magnetic density flux on surface with permanent magnet
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Fig. 9 Experimental setup for MAP of magnesium

Table 1 Experimental conditions

Items Conditions
AZ31, 26x66mm, 0.6t
Ball end (¢20)
NdBFe magnet
Working time 15min

Magnetic abrasives Fe powder + Boron nitride
Feed speed 9m/min

Workpiece

Inductor

Permanent magnet

Table 2 Factors and levels used in experiment

Factors Level
1 2 3
Current, A (A) 1.0 15 2.0
Working gap, B (mm) 1.0 1.5 2.0
Rotational speed, C (rpm) 800 1000 1200
Amount of powder, D (g) 0.7 1.2 1.7
Table 3 Orthogonal array table for L9(34)
Factors
No. A B C D
1 1 1 800 0.7
2 1 15 1000 12
3 1 2 1200 1.7
4 15 1 1000 17
5 1.5 1.5 1200 0.7
6 1.5 2 800 1.2
7 20 1 1200 1.2
8 20 15 800 1.7
9 20 2 1000 0.7
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Table 4 Experimental result and calculated S/N ratio

No Before After ARa SN ratio
1 0358 0.190 0.168 -15.493
2 0.283 0.261 0.022 -33.151
3 0.350 0.302 0.048 -26.375
4 0272 0.260 0.012 -38.416
5 0267 0218 0.049 -26.196
6 0.275 0.226 0.049 -26.196
7 0.284 0.192 0.092 -20.724
8 0.342 0.269 0.073 -22.733
9 0.268 0.235 0.033 -26.629
Average 0.299 0.239 0.060 -26212
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Table 5 ANOVA for process factors

SS DOF v Fo
A 63.003 2 31.501 5.030
B (12.524) @) (6.262)
C 245.509 2 122754 | 19.602%*
D 43863 2 21.931 3.502
E 12.524 2 6.262

Total 321.037 8
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