GEBMEE LEE 2008M MY ARk i L8

ooz S7E 0|8

s, oM, 2

B (R4

o

ojMl 7 Jt871&

£HTH)

Micro-hole Machining Technology for using Micro-tool

N. H. Heo*, S. W. Lee, H. Z. Choi(KITECH)

ABSTRACT

Recently, with the development of semiconductor technology the miniaturization of products as well as parts and

the products with high precision are being required. In addition as a national competitive power is increasingly

effected by micro part development through micro machining and the secure of micro machining technology, the

study of micro machining technology is being conducted in many countries. The goal of this study is to fabricate

micro tool under the size of 30g: and machine micro holes through micro tool fabrication by grinding, the

application of ELID to grinding wheel and the measurement of surface roughness for micro tool.
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Fig. 1 External View of Compact Cylindrical Grinding

Machine

Fig. 2 External View of Compact Vision System
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Fig. 3 Close-up VIGW’ of ELID and Truing Grinding
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Table 1 Truing and Dressing Condition
Truing Condition
Peak current 1.0 A
Open voltage 150 V
Truing wheel 1000 rpm
Grinding wheel 3000 rpm
Dressing Condition
Peak current 0.5 A
Open voltage 90 V
Grinding wheel 3000 rpm
Electrolytic gap 0.1 - 0.3 mm
L Electrolytic fluid solution type (50:1)
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(a) after truing

(b) after dressing
Fig. 4 Vision System image of surface of grinding
wheel

Table 2 Experimental Condition

Workpiece material WC (180 um)
Grinding Wheel mesh # 4,000
Depth of cut I um
Rotation speed 73.,()00 rpm
feed rate 7‘2,000 uny's
Grinding fluid Solution type (50:1)
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Fig. 5 Laser Scan image of Micro tool

Table 3 Dimensions of Micro Tool

X Y Surface
. K . . Aspect
dimensions | dimensions roughness ratio
(um) (um) (Rz(um})
1 33.3707 33.2216 18.7554
2| 33.6272 33.3768 21.2093
3 35.164 35.0845 23.5416 5
4| 36.7032 36.6369 17.756
5| 38.0549 38.034 22.3151
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Fig. 7 Schematic diagram of the USM system
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Table. 3 Experiment Conditions

. Precision ultrasonic machine
Machine
Stroke 140x120x100
spec
Feed Step motor
Ultrasonic Frequ.ency 40kHz, 700W
it Amplitude 2um
o Cooling Air_cooling
Abrasive Diamond 0.1
Workpiece Alumina ceramics(Aly03):0.3mm
slurry 50wt % (water : abrasive)
Machining| Too! dia. 23um
Conditions Pressure 250gf/mm’
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Fig. 8 Micro-hole Al;O; Ceramics
{Diamond 0.1m, 50 wit%, depth:200/m, aspect ratio:7)
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