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Micro-shaft and Micro—hole Machining
for Micro Punching

S.H. Ryu, P.]J. Cho, K.H. Lee and C.N. Chu

Abstract

In this study, we developed the manufacturing technology of micro-hole and micro-shaft for micro
punching system using micro electrical discharge machining and micro electro chemical machining. Micro
punching dies of tungsten carbide with 35 ym and 110 ym diameter and 250 ym depth were made by micro
electrical discharge machining. The form accuracy and surface roughness of die hole were pretty good
and it was shown that the punched hole quality was fine. WC micro-shaft with 30 m diameter was
made by the multistep micro electro chemical machining. The developed technologies can be effectively
used in precision manufacturing of micro punching die and mass production of micro-shaft.
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Microshaft

Fig. 1 The principle of WEDM
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Fig. 2 Microhole machining with microshaft electrode
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Fig. 3 Schematic diagram of micro electro chemical

machining
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Fig. 4 Microshaft manufactured by WEDM
(@ 10 gm x 300 gm, 100 pF, 100 V)

412 o|d| HAE Y I3

oA BA RS ol g3l nH HYL 2L AF
STk Table 1614 AAH AlFez F /e ¥
AZEgen, Fig 55 ARd 38 dHEE e
ok WA &Y Z YL HAEY o)F ARFFL B
B 59 BHoz PNAAEsL 2¥A 4UsA 875
Ae ggong gol24(deionized water) S ©]-&319] n|
A A hEe H ofeige Ze 7S KerosenedlA
&g

Table 1 Dimensions of designed micro punching

mold
Dimensions Mold 1 Mold 2
a 300¢m 250¢m
b 110¢m S5¢m
C T50¢m 750pm
d 1000m 1000m

Fig. 5 Crosssectional layout of micro punching die
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Table 2 Machining conditions and results

Machining parameters| Mold 1 Mold 2

Electrode diameter 88 um 44 im
Capacitance 3000 pF 500 pF
Dielectric fluid Kerosene Kerosene
Electrode wear 750 (m 300 tm
Machining time 51 min 20 min

Exit diameter 110 /m 55 m

Figure 6& Mold 1 #3
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Fig. 6 Micro punching die made by MEDM
(WC, @ 110 (m)

(a) Entry
Fig. 7 Punched microhole on brass®
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(®) Exit



Figure 7@ Y759 Feold (bE 779 3
A& YERIth ARAA BRo] dRe Y gt
Bel AR B Hen E7HE FHo A4z
o vz} FAHAYAT AHez & FYEE 7R
oA #Yo] FsEE #AYE F AN

Figure 8& Mold 2 34 589 FAH7 A&
vehdo AZd A& 539 2A%3E 5 mei® Mold
1949 o] Ad=g T IYPLEIL 58
A + o0, 79 WY EUAWE $5& &
& Aok webA wA $E 7S WCEY 27349 T
Al HY 59 713 ofF FAE /HEEYS ;T
At

= =

Fig. 8 Micro punching die made by MEDM
(WC, & 55 /m)
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Fig. 9 Microhole shape according to capacitance
variation
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Fig. 10 Micro-shaft diameter according to H,SO,
concentration and voltage variations (20 min)
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Fig. 11 Sludge growth according to machining time
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(2) 80 m (145 V, 30 min) (b) 60 gm (1.2 V, 15 min)
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Fig. 12 WC microshaft made by multistep micro electro
chemical machining in 15 % H;SO, solution
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