MR 1 2003 A (RN K @ Y

ololA2 ! M= 758 flet 2€SET|A Y
S, oMt @S0 thEy JIAI A, BB FSU JABHR)

Development of a miniaturized machine tool for machining a micro/meso scale structure

S.R. Park’, J. H. Lee (Mecha. Eng. Dept. KNU ), S. H. Yang (Mechanical Eng. Dept., KNU)

ABSTRACT

Miniaturized machine tool can be used to produce 3D features based on CNC and PC-NC technology in the micro/meso
scale. Wide applications of CNC technology are developed and there are lots of know-hows in the cutting process and their
CNC application. It helps micro/meso scale structure to machine components, which can be used directly for practical
applications. In the present research, as the machine tool is miniaturized, the manufacturing machine tools costs less when
compared to the equipment used in other micromachining technologies. Moreover, with advancement of micro tool
technology, the cutting process can be used to produce micro/meso scale parts. In conclusion, the proposed system can reduce
the cost by utilizing the current machining technology, and as a result, complex micro/meso parts can be produced efficiently
with high productivity.
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Fig. 1  Structure of linear motor
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Table I Specifications for each axis
Total travel 13 mm
No-load speed 50 mm/s
Step resolution 0.1 micron
Stall force 250 gf
Holding force 450 kef
Overall dimensions 48x48x14 mm
Weight 90 g

1908

PZT AFololEiel 285 100 nm o]t}
b 715l H o7 2Ho|A ¢} AdE o] 3o

8k
ohu)

2 AAY & ndsd 28334 BEe s
250 nm 2 A} F o] AgE 13 mmo]al 9 o]
ol o Hh 50 mmv/s o] 252 & = o} Hoid-

-0

ing force & self-locking 2} 715 &
o thdt =7]= 48x48x14 mm o},
LHLEE BY7] A X, 2 FL 50 nm, Y
10 nm 9] 23l5& 7tAe B guo] A
sEd A2 ARt o] AlaEe] A
A7) 300x150x150 mm o] 31 A E 131/\]‘3‘ A €] o}
ok A&y §2he whrl & Hol 4% 40,000 rpm
A E oo} ~2fES AEAR AE 200 m2)
ol &gt} Fig. 32 71¥ #9] dud ®
Folct. nejn 2golx] ol IBM-PC ¢ DSP
(Digital Signal Processor)7} 3ttt 7h3E ZHHLS
CMM (Coordinate Measuring Machine)2. 2 Flt},

#oh @ xejelx)

[e]

=
BA=Y g

Fig. 2 Micro tool after cutting process
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Fig.3 Block diagram of overall control system
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Table 2 Gain value for each axis

X axis Y axis Z axis
Ky 2 3 1
K; 88 215 100
K, 2.5 1.6 5
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Fig. 4 PI Controller with Anti-windup
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Fig. 5 Schematic of PC-NC
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Fig. 8 Machined part by miniaturized machine tool
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