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Abstract

This paper presents an improvement technique for cutting DC 53 tool steel using rotary electrode electric-

discharge machining. The improvement of the machining process was accomplished using optimal cutting conditions

obtained from grey relational analysis. In this study, discharge pulse time, pulse peak current, and rotational

speed of electrode were the cutting parameters, and the machining characteristics considered were material

removal rate and surface roughness of the workpiece. The optimal cutting conditions acquired from grey relational

analysis provided an improvement of the machining characteristics. Material removal rate was increased by 101%

and surface roughness was reduced by 18.2% compared to responses of the pre-improvement cutting conditions.

Keywords : Electric-discharge Machining, Rotary Electrode, Optimization Techniques, Grey Relational Analysis
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msnaaedi ON P SP MRR Ra MRR Ra

(mm?®/min) (Wm) [0-1] [0-1]
1 1 3 3 0.170 6.930 0.0749 0.9636
2 2 2 2 0.128 7.409 0.0000 0.8345
3 2 2 4 0.297 7.448 0.3012 0.8240
4 2 4 4 0.477 8.163 0.6221 0.6313
5 2 4 2 0.605 10.058 0.8503 0.1205
6 3 5 3 0.488 9.972 0.6417 0.1437
7 3 3 5 0.606 8.025 0.8520 0.6685
8 3 3 1 0.416 8.496 0.5134 0.5415
9 3 1 3 0.421 6.795 0.5223 1.0000
10 3 3 3 0.289 7.469 0.2870 0.8183
11 4 2 4 0.472 7.163 0.6132 0.9008
12 4 2 2 0.405 7.425 0.4938 0.8302
13 4 4 4 0.689 10.505 1.0000 0.0000
14 4 4 2 0214 9.370 0.1533 0.3059
15 5 3 3 0.544 7.006 0.7415 0.9431
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$ a Q{ U v % v
M990 3 dlszansanuduiusuuumnsduaznsan NuduRUS LU §

. Fuilszansanuduiusiuunsd Lo {
MIsnAanIi NIAANVFURUTUV VNG G
MRR Ra

1 0.3508 0.9322 0.6415
2 0.3333 0.7513 0.5423
3 0.4171 0.7396 0.5784
4 0.5695 0.5756 0.5725
5 0.7695 0.3624 0.5660
6 0.5826 0.3686 0.4756
7 0.7717 0.6013 0.6865
8 0.5068 0.5217 0.5142
9 0.5114 1.0000 0.7557
10 0.4122 0.7335 0.5728
11 0.5638 0.8345 0.6991
12 0.4969 0.7465 0.6217
13 1.0000 0.3333 0.6667
14 0.3713 0.4187 0.3950
15 0.6592 0.8979 0.7785
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JEAU 1 JEAU 2 52AU 3 LA 4 AU 5
ON 0.6415 0.5648 0.6010 0.5956 0.7785
IP 0.7557 0.6104 0.6387 0.5501 0.4756
SP 0.5142 0.5313 0.6448 0.6292 0.6865
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