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Micro-Square-Groove Machining by Electrical Discharge Machining
Using Jumping and Formed Stepped Electrode

by
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Abstract
In a previous paper, a method was proposed for machining a microslit and a square-groove by EDM (Electrical Discharge
Machining) using a simply shaped and framed electrode or a plate ¢lectrode but a method was not proposed for machining a
micro-square-groove. In this paper, a method is proposed for the machining of the micro-square-groove by EDM using a
jumping and formed stepped electrode. The following experimental results were obtained. (1) The micro-square-groove can
be machined by using a jumping and stepped electrode. (2) The differences in width at the inlet and outlet, the width of the

profile and the depth of the machined micro-square-groove are diminished by using a formed stepped electrode.
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Fig.3 Dimensions and forms of formed straight electrode
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Fig.4 Evaluation method of machined micro square-groove
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Table 1 Radius of corner of machined micro square-groove

Electrode Machining depth R Ry Ry

pm pm pm pm
Formed Inlet | 12.2/24.3 ] 37.8/48.6 | 24.4/27.0
straight 500 Outlet | 18.9/37.8 | 48.6/44.6| 8.1/23.0
electrode Inlet |29.0/ 9.5 54.0/13.5] 16.2/23.0
(Condenser capacity: 1000 Outlet | 6.8/48.6 | 9.5/18.9 | 8.8/14.9
4300pF) Inlet |21.6/27.0| 54.0/48.6 | 37.8/40.6
1500 Outlet | 5.4/48.7 | 27.0/44.6| 6.7/23.0
Formed Inlet [37.8/18.9]48.6/40.5 | 14.9/14.9
stepped 500 Outlet | 6.8/10.8 | 48.6/67.6 | 13.5/8.1
electrode Inlet |37.8/13.5|51.4/54.1] 18.9/21.6
(Condenser capacity: 1000 | Outlet | 21.6/23.01 54.1/48.6 | 4.0/17.6
4300pF) Inlet |21.6/12.1]25.7/48.6 { 23.0/17.6
1500 Outlet | 8.1/ 6.6 | 86.5/29.7 | 13.5/13.5
Formed Inlet |15.3/ 6.3|33.8/28.4| 5.4/13.5
stepped 500 Outlet | 5.6/ 9.7 [31.1729.7] 4.77123
electrode Inlet |17.6/14.9]16.2/35.1] 9.5/13.5
(Condenser capacity: 1000 Qutlet | 6.8/ 5.4 135.1/33.8| 4.1/12.2
4300pF—47pF) Inlet |16.2/13.5|37.8/33.8| 13.5/16.2
1500 | Outlet | 9.5/13.5 | 33.8/44.6| 9.5/10.8
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Table 2 Irregularity of machined micro square-groove

Electrode Machining depth| AW s | AWy | AW,
pm pm pum pum
Formed Inlet 16.9/3.7] 3.1
straight 500 | Outlet {3.4/3.4] 63 [2.5/3.1
electrode Inlet |4.5/6.11 3.8
(Condenser capacity:; 1000 | Outlet | 6.9/2.5] 5.0 |2.5/3.8
4300pF) Inlet |5.1/5.8] 2.5
1500 | Outlet } 6.3/4.2| 6.3 14.4/19
Formed Inlet {3.1/25] 3.8
stepped 500 | Outlet { 4.4/4.4] 3.1 |3.8/3.8
electrode Inlet |3.8/44| 3.1
(Condenser capacity] 1000 | Outlet | 1.5/2.5| 2.5 11.9/3.8
4300pF) Inlet |3.12.5| 3.8
1500 | Outlet {3.8/1.9] 2.5 [2.5/2.5
Formed Inlet |3.1/2.5{ 0.9
stepped 500 | Outlet|13/1.1] 13 ]1.3/13
electrode Inlet |1.929| 1.3
(Condenser capacityy] 1000 | Outlet | 0.9/0.6| 1.6 |1.4/1.9
4300pF—47pF) Inlet |1.3/1.5] 2.5
1500 | Outlet | 1.3/1.3] 1.6 |1.0/1.0
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by using formed stepped electrode and assisting plate
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