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Moving block electrode discharge grinding (MBEDG) is one of the electrical
discharge machining (EDM) processes that have been used to fabricate micro
tool electrodes. Usually, wire electrode discharge grinding is preferred among the
tool fabrication methods; however, it is not easy to control wire tension precisely
and prevent wire vibration. Because MBEDG uses block electrodes instead of
wires, it is possible to fabricate very straight micro tool electrodes. However, the
block electrode assumes a taper shape after the tool-making process and the block
surface is not reusable. In this study, we investigated the tool wear ratio between
the block and tool materials. Based on the wear ratio, we proposed a tool
fabrication process to prevent tapering of the block electrode.
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Fig. 1 Micro tool electrode machined by a vibrated wire in
WEDG (080 pm, 1 mm length)

(a) Tool electrode

Moving block electrode

Fig. 2 (a) Schematic diagram of MBEDG process (b) block
electrode after machining
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Fig. 3 (a) Micro tool electrode machined by MBEDG (@ 75 pm,
1 mm length), (b) block electrode after machining (500
pm thickness)

Fig. 4 Block electrode after machining micro tool electrodes
(500 pm thickness)
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Fig. 5 Schematic diagram of the system

Block

Fig. 6 Schematic diagram of RC circuit
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Table 1 Machining conditions

) Block | Copper plate (1 mm thickness)
Material
Tool WC-Co alloy rod (@ 300 pm)
\Y% 100 V
Discharge circuit R 1 kQ
C 6800 pF
Tool rotational speed 1200 rpm

Table 2 Wear ratio

Wear ratio (block:tool)
Ist 1:333
2nd 1:337
3rd 1:374
4th 1:3.46
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Fig. 7 Cross section of block electrode taper (S00 pm thickness)
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Fig. 8 Figure of machined block electrode (500 pm thickness)
(a) side view (b) cross section view
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Fig. 9 Block electrode after tool fabrication (500 pm thickness)
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Fig. 10 Schematic of MBEDG using wear ratio

Fig. 11 Micro tool electrode machined using a block electrode
(WC, 050 pm, 1 mm length)

Table 3 Machining parameters

Roughing Finishing
Tool size @ 300 pum — 100 pm|{@ 100 pum — 50 pm
Capacitor 6800 pF 500 pF
Voltage 100 V 100 V
mov(‘b“licit)mke 290 pm 290 pm
Electrode feed 1450 pm 1150 pm
Feed rate 7.3 pum/s
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Fig. 12 Principle of obtaining micro tools by self-drilled holes

Fig. 13 The hole after roughing (Cu, 300 pm thickness) (a)
Entrance, (b) Exit, (c) Cross section before taper
(undercut) removal, (d) Cross section after taper
removal
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Table 4 Machining parameters

Roughing Finishing
Tool size 9 300 pm — 100 pym| @ 100 um — 50 um
Capacitor 6800 pF 500 pF
Voltage 100 V 100 V
Electrode feed 1950 pm 1800 pm
Feed rate 1 um/s
Orbital speed 1.6 rpm
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Fig. 14 Micro tool electrode machined by self-drilled holes
using wear ratio (WC, O 50 pm, 1.7 mm length)
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