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A Study on Improving Cutting Precision of The Micro Milling Machine
By Using The Dual-stage Feed Drive
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Fig. 1 Dual-stage control mechanism

TEZHolA] o]F AL Aol RS Fozl Hix A <A
AAFNA = HARE LM 23] 5= A Z=-2E 0] X
7} ol &3kar, B3 A A A FE] H3E X4 (TargetA ) 7HA|
(FtelAZ-2~Ho]A 9] 2h5 MY @E2m) o] B whE oA
A} -5 7](Piezo electronic element actuator)ol] 2]3 %5 %=
ulo]| A2 -~H o] X7} o]5-35le] 2 W E (Overshoot) A4S §l
off a1, mh2 AJZE Ulell E3x X He| fXEA He= Aot AE
TAE 27 Fig. 13 5 tholo] 19 Fig. 20 AWt [7]

olg gt FH-~H oA = AL-2H ol X &} nlo] AR 0]
Aol ME wHAYUSE A3 o5 ARHAYS(Fig. 3)o=
ZAEEr) 28 Aol X 47be] X, YEO UgE <=
Hof oA $91X]71 9] = ul(Feedback) ™ i, 7+ E-2H o)A & =
HE 9= 2D scale encoderol] 21814 HA] 927} 3] =1 5] o]

START

E

Coarse stage Control

Finestage Control

N Coarse& Fine

stagin—l’usjiﬁnn?
Vv
Fig 2 Block diagram of dualstage controller
Ao} B wAo] o] oj At} of MAYE olalA H el
A} o] F A WASHE 2 AHE o] A R-2H 0] x| 7} HA A
aL, 53 AG7A] o] FA| FAS= 2 L AHF.E., Following
Error)s ¢ 4 A Hoh

XY -Fine stage

£ —— Plalzoritm -
seference ¢ N
position v i ¥ T
& ) XY - Coarse stage I

Notch filter

Fig. 3 Flow chart of dual-stage control algorithm
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Table 1 Cutting condition
Cutting condition

RPM 80,000 rev/min
Feedrate 0.05mm/sec
DOC(Depth Of Cut) 20m
Workpiece(dimension) Al 7075(15x20x6T)
Tool 0.2mm UWC(2 Flutes)
Coolant Vascomill 0il(100% vegetable oil)

Spindle 130,000~150,000 RPM(max)

1um/sec
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Fig. 7 Inn. dia. measured circularly by microscope(x800)
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Fig. 8 Out. dia. measured circularly and randomly by microscope(x500)
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Fig. 9 Inn. dia. measured by nano-stage
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Fig. 10 Out. dia. measured by nano-stage
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Table 2 Measured values

unit(m) Microscope Nano-stage
Diameter Toner | Outer | Iner | Outer_
Sta | Single | 21.84 | 421.91 | 21.3 | 422.0
8® | Dual | 19.94 | 420.02 | 19.4 | 419.9
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