F=HLFYA A 23 A A6E (20063 6Y)
Journal of the Korean Society of Precision Engineering, Vol. 23, No. 6, June 2006

o|M| 2folojo] B fl= FEhof| 2bst

He8d’,

O:

—

_—I.L

BHE, AHg”, Ady”

Burrless shearing of the micro wire

Woong Kyum Kim*, Nam Pyo Hong’, Heon Young Kim'" and Byeong Hee Kim""

ABSTRACT

Punching tools like an electrodes are made by milling or etching or EDM. These methods had time consuming, low
efficiency and air pollution. So, we have developed a shearing device which counter punching method for burrless
cutting of micro wire. Using the straightened SUS304 wire with 200 ym diameter, we confirmed the tendency of the
shear plane for punch tools. It was impossible to completely remove the burr in the shearing process. In order to
minimize the burr size and fine shear plane, we have accomplished the various experiment conditions such as the U-
groove, the effect of the counter punch, shear angle and clearance. The results of the experiments show that indentation,
slip plane and bent shape were related to the shear angle and clearance.
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Fig. 1 A schematic cross sectional view of sheared
aluminum sheet and an optical micrograph
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Fig. 2 Schematic of shearing process of micro wire

Table 1 Experiment setup of shearing micro wire

) Wire Shearing Shear
Material R A
diameter((an) clearance(/m) angle( * )
10 0
SUS304 200 20 10
40 20
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Fig. 3 Schematic of the shearing system

A APEALS Table 1 3 Zo] &200um
SUS304 2tololE o] &35t Eelojd 10, 20, 40
pm, 422 0°, 10°, 20° ol i3t AP L £
FRon, Fedn)E 2 SEM & o] &sld AYR
Aol AT Heoh AdHe AL BEIAY.

Fig. 3 & 9lojojE Hdste W42 Jehlx
Atk VA o 9s Mol FAld Ad F
P& = AEE Ut Adgd s golo] WAL
o] &3l HZ(shear angle)d <k 10 °, 20 ° 7} 3}
Rew, Agd EFE(blade tip)2 23 & A4
A 23k o}

3.AE 9 TE

3.1 U-groove H&2| &1}

sE&EA5Y JHEd de AMSEHE AdNFe
g o] Mude] M2 gyezsn AEE HY
ste AL wate, BAEH) - JAFEHY Ad
g AP Hgo] RFojA grEoj T

Fig. 4 @)% Zol UY && 7}3dA &L o
A Addd b)) U 3§ Tol) 9% Hagdg o
&8 AU g Hnsle Hgith U § & ¢}o)
o] WHZNE AEsted ME 200um, FHolE ¢
2mm 7}E3te] A 2bshgl ol
Fig. 5 £ U & & Ady dvrdd Ag e
ABate] otolo] AWEAANE BAFD gk guk
HA ADEE A AS 9olo] BHo] R
AAY vnAle 44 B & AdchFig 5 (a)
a2 Fig. 5 ()% 2ol U & §& 7188t Ad
< TR AL, U § T A nlnad ¥4
ol THRIYA FAL B F£ gloy ¢zE
(indentation)©) ¥AY 3} o},

32 HEtzo| ot g

Adgol whEsol 1 Awzo] Fasd M9
27), AW A7 dudde Frs o
g gadch B¢ AUUE e 2FYs
A Yehdch E@, §70] A9 & B8 Aa

= -

left cutter

Tight cutter

(a) general cutter

(b) U-groove cutter
Fig. 4 Schematics of general and U-groove cutting

(a) cutting plane shapes by general cutter

(b) cutting plane 'shapcs by U-groove cutter
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Fig. 7 SEM micrographs of 200 ym SUS 304 wire at 0°
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