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Optimum Shape Design of Cemented Carbide Micro-drill in Consideration of Productivity

Gunhoi KIM*

I Abstract lﬁ

Recently reduction of industrial products in size and weight has been increased by application of micro-drills in gadgets
of high precision and a great interest of a micro-drilling has been raised. Due to the lack of tool stiffness and the chip
packing, the micro-drilling requires not only the robust tool structure which has not affected by vibration but also effective
drilling methods designed to prevent tool fracture from cutting troubles.

This paper presents an optimum design shape of a 0.15 mm micro-drill associated with a new manufacturing process
to improve the production rate and to lengthen the tool life and suggestions on the micro-drilling characteristic properties
associated with the tool life and workpiece quality.
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Fig. 1 Influence components of micro-drill
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Fig. 2 2-D model for analysis of microdrill by FEM
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Fig. 3 Result of FEM analysis of deformation
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Fig. 4 Result of FEM analysis
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Fig. 5 Design of 3D-solid modeling of cross section

Fig. 6 Design of 3D-solid modeling of point
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Fig. 7 Tool life variation according to helix angle



R EETIA S =2 Vol.13 No.3 2004. 6.

-0~ under-eut type
¥-- non under-cut type

R R

workpiece : Al

workpiece thickness : 1.5mm
spindie revolution : 28,000rpm
Feedrate : S0mnymin
microdkifl diameter : 0.15mm

Hole roundness(um)

T T \

y T
15 2 2% £ 35 40 45
Helix angle
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Fig. 9 Centering accuracy according to flute length of
2mm(left), 4mm(center), Smm(right)
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Fig. 10 Relationship between tool life and flute length
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