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ED-drilling of WC-Co to Minimize Electrolytic Corrosion on a Workpiece Surface
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In this study, a simple and effective method was proposed to minimize electrolytic corrosion on
the workpiece during ED-drilling using water as a working fluid. The adhesion of a cover plate
onto the surface of the workpiece was greatly effective for suppressing electrolytic corrosion
during ED-drilling. The experiment revealed that the adhesion of the cover plate prevented
corrosion without causing significant changes in machining characteristics. Using the machining
method proposed in this paper, electrolytic-corrosion-free holes can be machined without change
in the machinery system. By using corrosion-free hole as a start hole for wire EDM, a lead frame
die with high quality was fabricated successfully.
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Fig. 1 Construction of WC-Co
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Fig. 2 Electrolyzation during EDM process
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Fig. 3 Schematic of ED-drillin

Fig. 4 ED-drilling machine used
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Fig. 6 The waveform of discharge during machining
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Table 1 Machining conditions

Electrode
Material Brass
65 wt.%Cu / 35 wt.%Zn
A =119 WmK, p =6.79x10° Q-cm
Copper
A =401 WmK, p=1.50x10° Q-cm
Size Inner ¢ 0.3 mm
Outer ¢1 mm
Rotation speed 300 RPM
Workpiece
Material WC-Co (8 wt.%Co)
Thickness 10 mm
Working fluid
Water Tap water p< 1x10* Q-cm)
Deionized water (p = 2.50x10° Q-cm)
Pressure 500 psi

Electrical conditions

Open gap voltage 90V

Peak current 30A
Capacitance 220%10° pF
On time / Off time 15 us/ 10 ps

A A3 FEFATE ALESA S dE Fig. 7(a)
ko7 °F 2mm 9

@ ' (b)

(©) (d
Fig. 7 EDMed holes according to electrode materials; (a)
A brass electrode used, (b) The magnified SEM
image of part (a), (¢) A copper electrode used, and
(d) The magnified SEM image of part (c)
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Table 2 Machining results according to electrodes

Electrode Brass Copper
Machining time 251 sec 99 sec
Electrode wear length 134 mm 1 mm
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Fig. 8 Supplying machining voltage after drilling a hole;
(a) Supplying voltage, (b} 150 sec after drilling,
and (c) The magnified SEM image of part (b)
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Fig. 9 EDMed holes using deionized water; (a) A brass
electrode used, (b) The magnified SEM image, (c)
A copper electrode used, and (d) The magnified
SEM image
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Table 3 Machining results using deionized water

Electrode Brass
312 sec
175 mm

Copper
207 sec
53 mm

Machining time
Electrode wear length
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Table 4 Material characteristic

Cover plate

Material 3048S
=401 W/m-K

p=1.50x10° Q-cm

Thickness 0.1 mm

Spindie —~--

Electrtde ~mmommap |

Cover plate

Fig. 10 The workpiece covered by cover plate
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Fig. 12 The cover plate; (a) The hole on the cover plate,
and (b) Magnified SEM image of part (a)

Table 5 Machining results using deionized water

Electrode Brass Copper
Machining time 248 sec 92 sec
Electrode wear length 134 mm 2 mm
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Fig. 13 Die-making process by EDM

(b)
Fig. 14 The frame dies; (a) with electrolytic corrosion,
and (b) without electrolytic corrosion
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