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ABSTRACT

The surface status of a workpiece determines its functionality, product quality, and manufacturing costs. Thus,
several finishing technologies have been widely investigated and applied to improve surface characteristics. In
this study, rotational electro-magnetic abrasive finishing (REMAF) was suggested as a non-contact finishing
process to achieve high geometric precision. To verify the effects of the REMAF process on burr removal on
the surface of Al6061, experiments were conducted using the Taguchi method. Based on the experimental results
analyzed by the S/N ratio and ANOVA, the optimal conditions were defined as A;B,C;D; that corresponded to
1,800 rpm of rotational speed, 1.5 kg of abrasive particle weight, 0.7 mm of abrasive diameter, and 15 min of
working time. In addition, the particle weight was a key attribute for deburring, whereas the working time was
less effective.

Keywords : Non-Contact Finishing Process(H|&%& OFF2| =3), Rotational Electro-Magnetic Abrasive Finishing
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Fig. 1 Operating principle of non-contact finishing
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Table 1 Experimental factors and levels

Level
Factor
1 2 3
Rotational speed(rpm), A 1,200 1,500 1,800
Particle weight(kg), B 1.0 1.5 2.0
Particle diameter(yum), C 300 500 700
Working time(min), D 5 10 15
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Table 2 Specification of experimental apparatus

Specification Condition
Diameter(mm) 730
Container Height(mm) 300
Thickness(mm) 15
Types Permanent Nd-Fe-B
Magnet Number(ea) 4
Arrangement N-S-N-S(max. 68mT)
Diluted polishing compound 1:100

Table 3 Experimental results for burr removal

Exp. Levels A

removal
no.

0.3383
0.3148
0.2227
0.4644
0.2203
0.2677
0.2650
0.1681
0.2866
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Fig. 3 Results for burr removal rate and S/N ratio
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Fig. 4 Main effects of parameters on deburring
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Table 4 ANOVA for burr removal

SS @ \% Fo
A 8.28 2 4.14 9.18
B 21.46 2 1073 23.79*
C 20.29 2 1014 22.50%
D (0.90) @) (0.45) -
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