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Machining Characteristics of Micro-parts using the Ultra-precision Machine Tools

J.J. Lee, E. 8. Lee, T. 1. Je (KIMM}, S. W. Lee (ChungNam Nat'l Univ., Graduate School)

ABSTRACT

As the application fields of nicra parts that are micro endo-scope, PDA, and tele-communication had been extended,

there are required the micro machine tools and MEMS in order o machining for those parts.

mucro parts, the mcro machuying center is very effective

cost, ugher accuracy, and lower requred powers than existing machine tools for machimmg of micro parts.

In crder to machiming of the

The mricro machiming cenler had some advantages that arc lower

In this study,

i order to analyze the machming characteristics and its application possibility of the developing micro machining centel
with 60,000cpm rotations, {0 1pum 1esolutions, and 80x50x50mim sliding uni, the machining experiment had been executed.
In this experimental machining, $0.1~¢0.5mm endmills are uscd to machuinng the micro cap and tcle-communication’s

parts.  In the future, experimental results will be adapted to the nmicro-machining center.

Key Words - Ultra-precision machme tools{z=73 0 227]2), 7145 % (mucro parts), Dizmond tool(Tho| o}& =55
2 kg4, R}cl}% ShEL A, o2& mo]
1. M= 2zdn So o SEHH g, o9 FF
249 Y wola= EE@@ 120 fm)7] iﬂcﬂk%ﬂtﬁ““ﬂﬂ*’%3@5%3ﬂﬂ

U.C. Berkely ol 4 wE@A AxEoe] wes & 22 WH 5 2 AdE S4A4 78 gl
B ge Asuac A ARaAHE 43R B A LE, miwe dAFgN s 249 22
1990 AERE |3, QB A0 nle|mE g qhEs) FAFolv LIGA TAE AlgstA o
WA Aled st e gdda Awa age L PIAL AERES AR sl A el
Bolgz 9o} AFEI glvh FuelAE A2 Huhrlaar
&7] stolaT eAgrlE e Yo diE wE A smerolgel SR =4y 1%?* Cad
AFHD UGATHE o4 249 FAstas AN PDAASES Jldsha G eln #E
a7 Fmd Pla¥E AEel $4¢ Fu gy 99 2AYWAD m POAE 3“‘ RN
Mo 4% 329 #ae] AAE HES nAE, AdE 5 Se selzz =AddHE SAE
dEdde dds Basd me agrgs 4 (D EEAATC] 5oz M .
2o BANAL FAggezA 47)E ATA oy gtz s se]22 AAdde s 72
Aiu, FYIT D ALAUE D 5 4= 9 ulA 7171&¢] Buk & Surface Micre-machining,
He) B}z AeREe Be FAAAGA shgs UCAZIES olpsel Agsit Faage i,
7] o8 wholz = Talby|Asl AR w gl 71&e] ZNkEgl A ATk BFE REe fe 54
A 10dF 243 AT AFe FE me] A T pm =22 6 FE G STl
s AAsE glod, 229 sArEese o  BEELA AW olT FERLEE £¥eT, 3

-858-



o},

= sElME ALy 249 FHVAE ol
stol ZiAl% Q] Zhg e s &A% 2E 9 o
& /AL R FARES MTE 98 4o
R vladd hEel wE 54E 4D, 2y
SA7IAL] FteEs B etolam gAY 4
PEdE AR g Algd I3 oz
teleb2E F7E AR RoY, A¥ANEe $5
spelae F-Fel e NAGe] Hgd Ao
=

2 HEEA 74 Y 85

rtelaz §-3F9 I E4E BAEr] 9eA
AN LR oldA 9 FEA EA0] Al
&% FA7)AE ARSI AYFAE TAEY.
A4dEE 24" TAVNAZE o] g3te] uARE
= JEEANY vla groove FFEEA, PlamalEy
2 OPaREY 3AANTY gy B 6

&l A Xé-}e*f;% TRk

237 H g Aleke & Tuble | o
2 F7d E Ze) 1300 9 tho)
o}g—z 4;:—%9} = d=YE AR, nla A
= AHYERANE B 9E8a 3 E

Q?‘ﬂ% ﬂ]—%fﬂ‘.ﬂ, dFErEEEY okad Ade
MEEE 7hEE o Figl & 4¥AA e 74
Zolth. ARRE A" FEAYAE HE9 B3
T AR AUSHUESY TTUE FEw 4
e TES Helgu, AuEqUEe Fun ©
SEE WA f6A] g0 $AgA2 vy
=
Table 1. Specifications of the hugh precision machine
ools

Items Spectlications

Control Axis 3 axes

Caontroller PMAC

Resolution 0.lpm

Materials Gramte

Spindle Ajr Turbime

Dynamometer KISTLER-9257B

XY Stage Aero static

Z axis Lead screw
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Fig.1 Experimental set-up and detailed shape
of machining.

P=50pm 20um 10pm  Spm 2pm

Dp=10um

Fig.2 Skeleton shape of the workpiece and detailed shape .
of cutting tool edge.
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Table 2. Cutting Conditions.

Items i Specifications
Feedrate 35mun/sec

@ of cut 10pm, 20pm
Cutting Too! | Diamond {130%)
Workpiece Aluminum, Acryle
Putch 2pm, Spm, 10pm,

20pm, S0pm

Pattern V-Groove
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Fig.3 Chip patterns with respect to several pitches
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Fig.4 Machined shapes with respect to several pitches,

F1g 5 Machined shapes and generated chup patterns of an
acryle materials. (Pitch=150um, feed=30mm/sec,

depth of cut=20pm)
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Fi1g.6 Measured cutting forces in Y and Z axes with
respect Lo several pitches.
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