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Study on Micro Machining for Micro Shafts using micro endmill

T.J. Je, ES. Lee (KIMM),
J.C. Lee, and H. Choi (Kumoh National University of Technology)

ABSTRACT

In these day, fabrication technologies for micro parts become more important with the increase of interest on
microsystem and developed through the various approaches in the whole world. Among these technologies; micro
mechanical machining is one of the most effective methods for the fabrication of micro parts.

In this study, we fabricated micro shafts using micro endmill and micromachining system and measured the
cutting force at the process. Also, Based on the data, we simulated the deformation of micro shafts due to the cutting
force. Through the simulation results, it was verified that the cutting force at the process is enough to cause

dimensional error at the micro shafts.
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Fig. 2 Schematic of process for micro shafts
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Table 1 Cutting conditions

Cutting tool $200 gy flat endmill
Spindle speed 40,000 rpm

Feed rate 100 mm/min

lunge feed

?n thge z-direction 50 mm/min

Work piece brass

Cutting oil kerosene

E| Az vlo|az AIZEQ Folyl & ZA$
Eol7F 300 m] AR 500 m A AAAY
AFgRG =24 o 2 g e ZEE B3
3 oly AHo] FAotAL4E 1 AH¥o] v F3lA
Yehtn glgol FFEHAC 53], Fo] 500 (m,
2 50 m9] violaZ AT EQ H$- FHE 2 Hol
60.84 m=Z 71EE AT} ol nlojaZ AT E] &
o]7} AR AFo] FolPo) wpet 7}F A LA
Fakgol o3t J1FF vlolag AT ES] WES
o] F71& Axz yadArh ol FAsly] s v
ojAE AFZE ypFA| #AS e HAY £4 4E S
FYact

A3 & A E Z Aot oA A
d& TR AA, %) 500 m, 7 500 me

lolaz AFZES /43E F FTF) shEYol:
100, 300, 500 mm, BJYZ 1, 2,3,5, 10 me.& 7

Fig. 3 Micro shafts made by micromachining system: (a) h=300ym, (b) h=500um
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Fig. 4 Micro shafts for measurement of cutting force
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Fig. 5 Cutting force in case of 7}&2Z°] 100 um:
(a) depth of cut 1 ym, (b) depth of cut 5
1, () depth of cut 10 ym

~— »Zirection
artingtorca (N cuting force 1N cuttng foree iN - y-drectan
K LW‘: 2 - _Wﬁ
an g 4102 sac) [T SP e [x102 s0c;
P o P

cuming force [N cuting farce (N cumng force IN
Y .~

P -{ TR

Lya el
Pity.acrl

bma (107 6} e e g1 soc] ey

<y ®) ©

Fig. 6 Cutting force in case of 7}& 20| 300 uym: (a)
depth of cut 1 ym, (b) depth of cut 5 um,
(c) depth of cut 10
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Fig. 7 Cutting force in case of 7}3Z ©] 500 um:
(a) depth of cut 1 ym, (b) depth of cut 5
um, (c) depth of cut 10 m
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Fig. 8 Analysis of cutting force for processing
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Fig. 9 Model for simulation of micro
shafts
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(a) ® ©

Fig. 11 Deflection of micro pole with respect to depth
of cut: (a) depth of cut 1 /m, (b) depth of
cut 5 m, (c) depth of cut 10 ym
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Fig. 10 Deflection of micro pole with respect to
advance of endmill: (a) 1/4 revolution, (b)
2/4 revolution, {(c) 3/4 revolution
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