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Tool-Path Optimization of Magnetic Abrasive Polishing Using Heuristic Algorithm
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Abstract

This paper focuses on the optimal step-over value for magnetic tool path. Since magnetic flux density is changed according
to distance from center of magnetic tool. Enhanced surface roughness is also different according to change of radius.
Therefore, to get a identical surface roughness on workpiece, it is necessary to find optimal tool path including step-over.
In this study, response surface models for surface roughness according to change of radiuses were developed, and then
optimal enhanced surface roughness for each radius was selected using genetic algorithm and simulated annealing to
investigate relation between radius and surface roughness. As a result, it found that step-over value of 6.6mm is suitable

for MAP of magnesium alloy.
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Table 1 Experimental conditions

Conditions
AZ31B(80x60x2t)

GC grain(#3000)+ron
powder(150¢m)+Silicone

Items

Workpiece

Magnetic abrasive

£e1(300,000cs)
Working gap 1.5mm
Working time Smin
Tool diameter 20mm

Table 2 Factors and levels used in experiments

Levels
Factors
1 2 3
Current of table, A(A) 0.2 0.5 0.8
Current of tool, B(A) 1.5 2.0 25
Spindle speed, C(rpm) 900 1200 1500
Weight of abrasive, D(g) 1.5 2.0 25
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Table 3 Experimental results for each track

Table 4 ANOVA for each factor

No =0 =33 =66 | 100 ss | DOF v | K Foor
I 0.3886 0.2686 0.3636 0.2736 A 46.777 2 23388 | 14.994%* | 109
2 0.4286 03136 0.3086 03836 B 0.6190 2 0309 | 0.198 109
3 0.6114 04714 0.4414 0.4814 C 44.734 2 22367 | 14339% | 109
4 04757 04157 02757 0.3707 D 1.892 2 0946 | 0.606 109
5 04057 | 0.3507 0.2657 0.2807 axb 20.931 4 5.232 3.354 9.15
6 I 0.6529 0.3929 0.4129 \—0.5629 axc 52,155 4 13.038 | 8.359% 915
7 | 04214 0.3214 0.3214 0.4664 bxc 31.360 4 7840 1_3'026* 9.15
8 04314 0.4664 03614 04514 Emor | 9.358 6 1559
9 05143 04243 0.4493 0.4343 Toml | 207829 | 26
10 0.5486 0.4836 03586 0.4486
1 0.5472 03772 02222 0.3922 Table § Optimal values using GA
12 0.5914 0.5064 0.2314 04314
13 04243 | 04643 | 02793 | 03693 Parameter r=0 | r=33 | r=66 | r=I0
14 03972 | 02822 | 02322 | 03422 A 0792 | 0799 | 0799 | 0798
15 05872 | 04522 | 04172 0.4972 B L515 1.5 191 15
16 05214 04164 03964 0.3864 c 12328 | 1127 1340 | 10043
17 0.4714 03564 02564 02514 D 1.5 L5 1.5 1.501
18 0.5657 0.4207 0.2657 0.3857 Ra(Op) 0.39 0.354 | 0.181 i 0.239
19 0.4729 0.2979 03279 0.2429
20 03914 03264 02814 03164 045 :
21 03829 03229 0.2729 03129 o g et 039047
22 05343 | 03893 | 02543 | 02993 ]
23 04929 | 04029 | 02579 | 03579 % e
24 0.4743 0.4543 0.2593 0.4043 g
25 0.5343 04243 03093 0.3493 2 st
26 0.5143 0.4743 03393 03743 p b
27 0.5272 03322 02322 03772 <
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Parameter r=0 r=3.3 r=6.6 r=10 ! !
A 0.201 0.8 0.798 0.749
B 2.49 1.5 1.823 1.927
C 1040 1120.1 1354.6 1129.7
D 2489 1.5 1.5 1.517
Ra( 0.389 0.354 0.180 0.211 ' h ; y
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