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A Study of Machining Error Due to Tool Deflection in Micro Endmilling

Tae-il Seo*, Jong-in Sohn’, Hak-yong Lee

} Abstract }

Micro end-milling has been becoming an important machining process to manufacture a number of small products
such as micro-devices, bio-chips, micro-patterns and so on. Many related researches have given grand effects to micro
end-milling phenomenon, for example, micro end-milling mechanism, cutting force modeling and machinability. This
paper strongly concerned actual problem, micro tool deflection, which causes excessive machining errors on the
workpiece. Machining error were predicted and measured through a series of test micro cutting and analysis of their

SEM images and FEM analysis. Experiments are carried out to validate the approaches.
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Fig. 1 Schematizing of research processes
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Table 1 Specification of micro end-mill

Tool diameter 300xm
Flute length 600xm
End-mill type Flat type
Flute 2 flutes

1

300um

Fig. 2 Micro end-mill
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Table 2 Specification of micro machining system

Traveling range X, Y, Z-axis : 600x600x200(mm)

Resolution X, Y, Z-axis : 0.1(¢m)
Accuracy X, Y-axis : 10(ym) Z-axis : 5(xm)
Repeatability X, Y, Z-axis : 0.2(xm)

X, Y-axis : 200(mm/sec)

Max. veloci
vy Z-axis : 100(mm/sec)

Rotational speed Max. 100,000(RPM)

Spindle run-out MAX. 0.6(m)

Static radial load MIN. 6kgf

Workpiece weight | MAX. 45kgf

Lubrication Dry cutting

Table 3 Cutting condition

RPM 40,000(RPM)

D. 0. C 300(/m)

Feedrate 80(mm/min)

Tool ® 0.3(mm), 2-flute flat end-mill
Workpiece Brass
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