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Research on the machinability in Micro Machining

Jong Woon Chung*, Jac Geon Kim', Tae Jo Ko’,

Hee Sul Kim', Jong Kweon Park™

{ Abstract

1
I

Micro/meso cutting is getting more important in the fields of precision machining technology. A micro-turning lathe is
one of parts to consist the Micro Factory. It accepts stepwise motion actuators that are used for feeding system instead
of the conventional mechanism. It is consisted of two Piezoelectric ceramics; one is for feeding the slider, and the other
is for clamping the slider in the guide way of the body. The linearity and positional accuracy of the actuators are good
enough for high precision motion. The spindle unit is operated with DC motor on the top of the slider. The motion is

communicated with miniaturized linear encoder attached on each

cutting tool. This micro-lathe has been made a machining experiment to see the characteristics of micro-machining.
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Fig. 1 Stepwise motion of two piezo actuators
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Before deformation

After deformation
Fig. 3 Finite element analysis of the mechanism with

flexure hinges
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Fig. 4 Slider displacement according to input voltage
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Fig. 5 Diagonal moving in stepwise actuator

2.4 013AH 74=

ojF&ol digt AAAA FA FAHEE Fig. 60 LiE
Weld 4§ AZe AFEY 58 23ty o Y
NI E AT 4 2o, & TN 909 o4
28 7R A gAAEE AR

Input Voltage
Input Herz »
Position Command

1epoou3 Jeeun)

Fig. 6 Schematic diagram of micro translation
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Table 1 Cutting cendition of micro turning lathe

Material Aluminum 2024
Diameter [mn] 3
Depth of cut [ym] 5
Feedrate [um/rev] 0.2, 04, 0.6, 0.8
Cutting speed [m/min] 10, 20, 30
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Fig. 8 Surface roughness according to feedrate, (a) Ra,
(b) Rmax
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Fig. 10 Cutting force at feedrate
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Fig. 12 Thrust force at feedrate
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