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Square-Groove Machining by EDM Using Stepped Plate Electrode

by

Masakazu NEGISHI and Masakazu KAGAWA
(received on Mar.20,2003 & accepted on July 16,2003)

Abstract
In a previous paper, a method was proposed for machining a square groove by EDM (Electrical Discharge Machining) using

simply shaped and framed clectrodes. The experiments showed that a square groove can be machined by this method and that

the differences in forms and dimensions at the inlet and outlet of the machined square groove are caused by the wear of the

electrodes and debris. In this paper, a new method is proposed for diminishing the differences in forms and dimensions at the

inlet and outlet and the depth of a machined square groove using a stepped plate electrode. The following experimental results

were obtained. (1) The forms and dimensions at the inlet and outlet and the depth of a machined square groove are diminished
by EDM using a stepped plate electrode. (2) Square-groove machining from rough to fine finishing is possible by changing the

condenser capacity by EDM using a stepped plate electrode.
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Table 1 Machining conditions

Workpiece SUS304,10mm X 10mm X 5.80mm
Material of electrode Cu
Dimension of
straight plate electrode | we=9.00mm,te=2.90mm
Dimension of we=9.00mm,we’ =8.70mm,
stepped plate electrode | te=2.90mm,te’ =2.50mm
Feed of electrode 0.133~4.00 x m/sec
Amplitude of jumping 210pm
Cycle of jumping 0.1sec
Working fluid De-ionized water
Specific resistance of
working fluid 6.0~12.0X10°Q * cm
Amount of flow of
working fluid 190ml/min
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Table 2 Width Wy, Wp, radius of comer Rg,Rp and irregularity A Ws, A W, AW at
inlet and outlet of machined square-groove by using straight plate electrode

Machining depth | Ws, | W Rs
mm mm | mm mm
Inlet |3.28]3.180.04/0.04
1 Qutlet | 3.14]2.94]0.05/0.05
Inlet [3.223.12]0.04/0.03
2 Qutlet | 3.20 [ 2.95] 0.05/0.04
Inlet |3.223.080.05/0.04
3 QOutlet | 3.16 | 2.920.05/0.05

Rp AWs AW AW

mm mm mm mm
0.23/0.20{0.03/0.03 | 0.08
0.45/0.4610.03/0.03 | 0.06 |0.25/0.25
0.34/0.30] 0.05/0.07 | 0.06
0.57/0.5710.05/0.05| 0.07 |0.20/0.2}
0.22/0.34 ] 0.06/0.06 | 0.05
0.57/0.63]0.06/0.08 | 0.06 [ 0.21/0.21
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Table 3 Width W, Wy, radius of corner Rg,Rp and irregularity A Ws, AWp, AW at
inlet and outlet of machined square-groove by using stepped plate electrode

(Condenser capacity : 47 u F)

Machining depth | Ws, | Wg Rs Rp AWg AWy AW
mm mm | mm mm mm mm mm mm
Inlet {3.18(3.080.04/0.04|0.18/0.25]0.04/0.06 | 0.08
1 Outlet [3.14[2.96]0.03/0.04 | 0.48 /0.38 | 0.04/0.04 | 0.06 | 0.13/0.16
Inlet [3.14[3.08]0.10/0.07 [ 0.20/0.18 | 0.05/0.06 { 0.06
2 Outlet |3.09{3.05]0.14/0.08 | 0.38/0.38§0.04/0.03 | 0.05 |[0.03/0.04
Inlet [3.20(3.11]0.05/0.05]0.28/0.30]0.05/0.05| 0.05
3 Outlet |3.10]3.02]0.05/0.04 {0.51/0.56]0.05/0.05! 0.07 [0.05/0.05
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Table 4 Width Ws,,Wp, radius of comer Rs,Rp and irregularity A Ws, A Wg, AW at
inlet and outlet of machined square-groove by using stepped plate electrode
(Condenser capacity: 47 u F~1u F)

Machining depth | Ws, | W Rs Rs AWs | AWs| AW
mm mm | mm mm mm mm mm mm
T Inlet [3.02[3.00[0.03/0.02]0.16/0.18 [ 0.02/0.02 | 0.03
1 Outlet [2.96|2.94]0.02/0,02)0.30/0.39]0.03/0.02 | 0.04 |0.02/0.03
Inlet [3.02)3.00]0.02/0.02]0.19/0.1310.03/0.02 | 0.03
2 Outlet |2.99|2.95]0.03/0.02]0.33/0.36]0.03/0.02| 0.03 , 0.03/0.03
Inlet  }3.093.05]0.03/0.03[0.15/0.16 | 0.04/0.02 | 0.05 ]
3 [ Outlet [3.00]2.96]0.02/002]0.33/0.39[0.03/0.02| 0.03 | 0.04/0.03
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Table 5 Difference of depth of machined square-groove

Difference of depth of machined
square-groove _mm
Machining | Straight | Stepped plate | Stepped plate
depth plate electrode electrode
D mm electrode (47 uF) @7u—1uF)
AD ADy, ADy
1 0.08 0.06 0.03
2 0.09 0.06 0.04
3 0.10 0.07 0.03
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TMLZITH &, BOMMB/NELRZDOT, EOFMELFMT
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