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Nano-technology related industry is predicted to grow into a huge industry
valued at approximately 30 trillion yen by 2010. The area of biotechnology
called micro total analysis system (Micro-TAS) is gradually attracting wide
attentions and is considered to be the next-generation technology. However
Micro-TAS requires extremely large equipments and high costs, but can only
produce a 2D structure. Therefore, the cutting process is considered to be one
of the most important technologies to overcome the current problems and
create a flexible 3D structure. Authors have made every effort to optimize
cutting tools and have succeeded in developing a coated end mill with a
diameter of 0.03 mm. The characteristics of micromachining produced by using
this end mill are presented in this paper.
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Table 1 Specifications of cutting tool
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Fig. 1 Comparison of tool wear.
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Fig. 2 Microscopic view of end mill.
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Table 3 Specifications of cutting tool (Typel and 2)
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Table 4 Cutting conditions (Typel and 2)
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Fig. 3 Comparison of microscopic cutting face and burr.
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Fig. 4 Comparison of visualized cutting face and burr.
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Table 5 Specifications of cutting tool (Type3 and 4)
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Table 6 Cutting conditions (Type3 and 4)
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Fig. 5 Experimental equipment with CCD camera.
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Table 7 Specifications of cutting tool for movement scope
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Fig. 6 Experimental equipment with lathe.
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Fig. 7 Comparison of microscopic cutting face and burr at
upper side of work.
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Fig. 8 Movement appearance of chip discharge.
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Fig. 9 Comparison of copper board cutting face.
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Fig. 10 2D shearing model.
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Fig. 11 Appearance of type5 and type 6 chip discharge.
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Fig. 12 Comparison of coating surface conditions.
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Table 8 Specifications of glass cutting tool

000000mmOd 0.1

O0o0000mmO 0.15
O000000mmO 4

Ooooao 30°

000000mmOd 40

ooood ooooooo
oooooo ooooTHOOOOOO

62 O©OOODO0O Vol.23 20070

oooooooooooooooooobooooooo

ooooooooooooooo,boooboooooa

ooooooomoooobooboobobooooooboo

0 o0agoeesq

ooobooobooooboood
umoooobooooboooooobooooobo

goooooooooogoo
Table 9 Glass cutting conditions
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Fig. 13 Conditions of glass cutting.
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Fig. 14 Comparison of glass cutting faces.
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Fig. 15 Chip value by image processing analysis.
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Fig. 16 Cutting speed dependence of chipping area.
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Fig. 17 Appearance of cutting face.
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