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Improvement of Magnetic Force and Experimental Verification
for Magnetic Abrasive Polishing of Aluminum Alloy

Sang-Oh Kim', Jae-Seob Kwak*

{ Abstract {

Magnetic abrasive polishing is one of the nontraditional machining technologies newly developed. But it was very
difficult to cut non-magnetic materials using MAP process because the process was fundamentally possible by help
of a magnetic force. In this study, we aimed to verify analytically formation of the magnetic field in a case of the
nonmagnetic materials especially focused on an aluminum alloy. And also an improving strategy of the magnetic force
for the non-magnetic materials was proposed and experimentally verified, Design of experimental method was adopt

for assessment of parameters’ effect on the MAP results of the aluminum alloy.
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Fig. 1 Configuration of magnetic abrasive polishing
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Fig. 2 Cutting force in magnetic abrasive polishing
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Fig. 4 Mechanism of magnetic abrasive polishing
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Table 1 Analysis conditions for intensity of current

Items Conditions

Node 299009
Element 174011
Mesh size 0.005mm
Current 1.5, 2A
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Fig. 5 Modeling and mesh condition(normal condition)
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Fig. 7 Modeling and mesh condition(permanent magnet)

Table 2 Analysis conditions with magnet

Items Conditions
Node 309400
Element 180444
Mesh size 0.005mm
Current 1.5, 2A
without magnet with magnet J

e
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Fig. 8 Magnetic density flux compared with two situations
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Table 3 Experimental conditions for verification

Items Conditions
Magnetic flux density 0.2Tesla
Traverse speed 0.2m/min
Magnetic abrasive AlLOs+Fe(bonded type)
Grain size 150~200m
Revolution speed 1000rpm
Workpiece Aluminum alloy(Al6061)
Current 1.5A
Working gap 1~1.5mm
1.4
® W without magnet
a2 b ® with magnet
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Fig. 9 Experimental result compared with two situations
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Table 4 Experimental conditions

Items Conditions
Traverse speed 0.2m/min
The number of machining 20th
Workpiece Aluminum alloy(Al6061)
Workpiece size 35%25*%12mm
Coolant Continuance

Table S Factors and levels used in experiment

' ' Level
Sign Factors unit ) 2 3
A Revolution pm | 500 1000 1500
speed
B |Abrasive type; - a b ¢
C | Working gap | mm 1 15 2
D Current A 1 15 2
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Fig. 11 Mechanism of MAP for aluminum alloy
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Table 6 Magnetic abrasive type Table 8 Experimental results and S/N ratios
Type Condition Result
Fe+SiC powder(100m) No. | Improvement of surface SN ratio(dB)
b Fe+ALO;(1004m) roughness(ARa)
c Fet+Diamond paste(34m) 1 0.22 -13.1515
2 0.316 -10.0063
Table 7 Orthogonal amay table for Lo(3%) 3 0214 -13.3917
Factor 4 0.364 -8.7779
No. A B C 5 5 0.396 8.0461
1 500 10 1.0 6 0.286 -10.8727
2 500 b 15 15 7 0.416 -7.6181
3 500 c 20 20 8 0.472 -6.5211
4 1000 s 20 9 0.486 -6.2672
5 1000 b 2.0 1.0
6 1000 c 1.0 1.5 51
7 1500 20 15 @
8 1500 b 1.0 20 A ® O, ®
9 1500 ¢ 15 1.0 Eaol R R D
B
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