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Tool defletion analysis using measured cutting forces in Micro end-milling
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Fig. 1 Characteristic parameters of surface error
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Fig. 2 Summery of experimentation
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Table 1 Specification of Micro machining system

Traveling range X, Y, Z-axis : 600x600x200mm
Resolution X, Y, Z-axis : 0.1

Accuracy X, Y-axis : 10pumum, Z-axis : 5/m
Repeatability X, Y, Z-axis : 0.2¢m

Max. velocity X, Y-axis : 200mm/s, Z-axis : 100mm/s
Rotational speed Max, 100,00pm

spindle run-out Max, 0.6/m

Static radial load Min, 6kgf

Workpiece weight Max, 45kgf

Lubrication Dry cutting

(b) Dynamometer for Micro

Micro Machini i
(a) Micro Machining Cutting force

Fig. 3 Micro Machining System
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Table 2 Cutting experiment conditions
Micro cutting shape Side cutting
Feed rate(mm/min) 300
Depth of cut(mm) 0.35
Radial depth(mm) 100, 150, 200(130, 170)zm
Tool @0.3 2flute Flat End-mill
‘Workpiece Brass
Cutting speed 40,000(RPM)
Cutting mode Down milling
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Fig. 5 Cutting force
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Fig. 6 FEM process of micro End-mill
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