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Fabrication of 10 micrometer scale micro-milling tools made by focused ion beam
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Fig. 1 Electrochemically sharpened tungsten shaft
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Fig. 4 Micro-tool mounted on the collet and tool approach between tool
and workpiece.

Table 2 Micro-machning experimental condition for micro-milling
tool on PMMA and Polycarbonate

Tool Movement )

No. Material mm (55852?:) Workpiece Shape
1  Tungsten 42000 50 PMMA Channel
2 Tungsten 42000 50 PMMA Spiral
3 Tungsten 42000 50 PMMA Array
4 Tungsten 42000 50 Polycarbonate ~ Channel
5  Tungsten 42000 50 Polycarbonate Spiral
6  Tungsten 42000 50 Polycarbonate Array

4010|322 LY AHH

ol o2 AAE 17 me] AF S 7 55 o83
o] A% 7hEE oF7] flste] Hol ~¥E &= 4,200 rpm,
1 m 2 vlo] AR 2 oA & AEEte] wlo]A R

[€]
| rholaR Ee] BES HojEth

nhol A& 7+ A& 913H] PMMAS} Polycarbonate”} o] 214
2AREEH AT A9 A7} Fig. 5(a-c)2k 2ol & 19 (ofef)~22 (91)
@] F5 7P A, 2vtold 9 & wjdo] PMMA 9o 715
o Fefel W el ¥ 5l o] A4 1. Polycarbonate]
45 PHE7EA R Fig. 5(d-Hek el = 19 (oF)~22 (91) mE
7HAE A, 2vteld 9 & wjde] A E e, o B
leheS o] &ate] ¥l Bl & A ASISITE AR el ghE: Al
Al W (ourr) 2 F (chip)e] 7FaE g oz dF HUs A
= Ttk A e B dok-S adlE W BojE
T e Hare] Aes HERG.

5, 48

58k 7 AN A S TR = HaEd R o] 2w
Abete] A 17 im D o] 20 mmE 7HAE= 4H Y] wlo]H R
19 B8 Al en, ol& o]&ste] F2kA1 PMMASY poly-
carbonate s 19(o}ef)~22(%1) m®] F& 7HA= A, =3o]d
2 SadS 7FEEITh oF 20 o] S VA= ol 22 A4S
7FEslgl o 7k Al AAdEE W E HEe] a8%%1 AlA ol
QFE oA, 3 BxE 2olE AeA rard 4= e dly
A4 71 T FrATrr s

7|

B =2 Ao Meu At o] A g7
740 A&3kAF (No. 10029790), AT Al 7] 71 A
(No. 10030046), 277l BK21AFY B A& th 8t & 8t -4
¢} ERC(Micro Thermal System Research Center)2] A&
whol w9l o, ofo AAA}F o 27 AAL=H Y

2N

L

k

(a) channel

(d) channel

(f) hole array (4 x 4)
Fig. 5 Micro-milling test of 17¢m diameter tool on PMMA(a-c) and
polycarbonate(d-f).
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1. Masuzawa, T. and Tonshoff, HK, "Three-dimensional
micromachining by machine tools”, Annals of CIRP - Manufacturing
Technology, 46, 621-628, 1997.

2. Chang, W.S., Choi, MJ., Kim, J.G, Cho, SH. and Whang, KH,,
"Thin film micromachining using femtosecond laser photo patterning of
organic self-assembled monolayers”, Int. J. Prec. Eng. and Manuf., 7,
13-17, 2006.

3. Filiz, S., Xie, L., Weiss, L.E. and Ozdoganlar, O.B.,
"Micromilling of microbarbs for medical impalnts”, Int. J. of
Mach. Tools and Manuf., 48, 459-472, 2008.

4. Rainelli, A., Stratz, R., Schweizer, K. and Hauser, P.C.,
"Miniature  flow-injection analysis manifold created by
micromilling”, Talanta, 61, 659, 2003.

5. Friedrich, C., Coane, P., Goettert, J. and Gopinathin, N., "Direct
fabrication of deep x-ray lithography masks by micromechanical
milling"”, Precision Engineering, 22, 164-173, 1998.

6. Bissacco, G., Hansen, H.N. and Chiffre, L.D., "Micromilling
of hardened tool steel for mould making applications”, Journal
of Material Processing Technology, 167, 201-207, 2005.

7. Takacs, M., Verd, B. and Mészaros, I., "Micromilling of
metallic ~ materials”, Journal of Materials  Processing
Technology, 138, 152, 2003.

8. Vasile, M.J., Friedrich, C.R., Kikkeri, B. and R.
McElhannon, "Micrometer-scale machining: tool fabrication and
initial results”, Precision Engineering, 19, 180-186, 1996.

9. Vasile, M.J. Nassar, R. Xie, J. and Guo, H,
"Microfabrication techniques using focused ion beams and
emergent applications”, Micron, 30, 235-244, 1999.

10. Adams, D.P. Vasile, M.J. Benavides, G. and Campbell,
A.N., "Micromilling of metal alloys with focused ion beam-
fabricated tools", Precision Engineering, 25, 107-113, 2001.

11. Picard, T.N., Adams, D.P., Vasile, M.J. and Ritchey,
M.B., "Focused ion beam-shaped microtools for ultra-precision
machining of cylindrical components”, Precision Engineering,
27, 59-69, 2003.

12. http://en.wikipedia.org/wiki/Tungsten

110



	메인 메뉴
	이전 페이지
	===============
	CD-ROM 검색
	인쇄



