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A Study on the Characteristics of Electrode Fabrication for Micro Hole-making

Ju-Kyoung Lee, Jong-Hang Lee, Cheol-Woo Park and Woong-Sick Cho
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Abstract

Micro-EDM technology for the manufacture of miniature parts is used to make a micro hole. Two electrode
shaping methods, mechanical electrode grinding and WEDG technique, have been studied. In this study, an
electrode shaping method by using previously machined hole is introduced in order to obtain an optimal hole-
making condition. Key factors such as applied voltage, capacitance, feedrate, and hole-dimension have an influence
on the fabricating error of electrode shaping, which are taper ratio of a hole, electrode form accuracy, and electrode
surface. Therefore, we try to investigate the optimal fabricating of electrode shaping from various experiments.
Results from experiments, it was able to minimize the electrode fabricating error as voltage increases, and also
applied feedrate and capacitance decreases.
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Fig. 1 Schematic diagram of the electrode fabrication
using the plate

Fig. 2 Schematic diagram of the electrode fabrication
using one side of a pre-making hole

2. OIO| 22 M4 5
=
-

2.1 E2olEE o|2%t A

Fig. 1 & B5%& 0|83 A3 EHez A
()Fo2 8 ZY)EE 1HF o 39, A
AP uA st AF wAxERET £
olFAUY. AFE A £E2 A 7|EA
TAYFLRE A AgE 7tF

Fig. 2 & YAMAZAK®9Y %3718 & 1 A=¢2
ol&d A34% AAE YEd Rolg. AZe
(H)=, SUNEE (TR 3o, A o A

90
LS =1

252 HANNDA FHE AFI 43S ()
i ex

2 FdolEE (HWE FHL WP 2R AT
AVF FHPFOR o FANTG o @ Ao
b Zeo|Est ATl Kol FAYFOR 7

olE3te] HAHNTS YT

2325 TYg 0|88 MIMY

Fig. 28} $4& WHoz n4y .
o] W AR QN0 8 NF F, HF O AFke)
TRET. o] LA E s Y% wHoew
Fig. 3 ¢ Z& W& A3} Fig. 3 3 go)
T e #F WG o830 Fig 2 & 5YT
wHoew gt o A9, g eaE Yis
A 03 BEEg 1opm 9 vAAZTE AR
g 4 Sl '

= 0 [e3
R

L}

Table 1 Experimental conditions

Condition [,oh m

Open voltage (V) 100 100, 80, 60
Electric capacitance (pF) 100 3300, 220, 100, 10
Feed rate (1m/sec) 1 1,2,3,4
Rotation speed (rpm) 3500

Dielectric working fluid ~ Deionized water
Eccentricity (¢m) 70

Block material Brass

Electrode material Tungsten

Electrode diameter (1m) D150

Plate thickness (mm) 0.1
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Fig. 3 Schematic diagram of the electrode fabrication
using both side of a pre-making hole

Fig. 4 Schematic diagram of a micro-EDM machine
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Fig. 5 Schematic diagram of electrode wear calculation
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Fig. 6 Schematic diagram of taper calculation
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(c) III process

(a) 1 process (b) LU process

Fig. 7 Electrode shape according to I, II, and III process
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Fig. 9 Taper variation for the capacitance of 10pF
according to feedrate and voltage
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Fig. 10 Electrode shape according to feedrate(voltage of
100V, capacitance of 100 pF)
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Fig. 11 Crack size on the electrode surface according to
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(a.1) 60V (a2) 8OV (2.3) 100V
(a) Capacitance of 3300 pF

L

(b.1) 60V (b.2) 80V (b.3) 100V
(b) Capacitance of 220 pF

(a.3) 100pF (a.4) 10pF
(a) Voltage of -60 V

(.1) 60V ©2)80V  (c3)100V
(c) Capacitance of 100 pF

(b.1) 3300pF (b.2) 220pF
T

|
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@DV (d2)80V  (d3) 100V

(d) Capacitance of 10 pF
(b.3) 100pF (b.4) 10pF
(b) Voltage of -80 V Fig. 13 Electrode surface on the end point according to

voltage (feedrate of 1 um/sec)
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