CRFRII AU 2002 EH USH LY =2 E pp. 209~214

ZY A=9L ol & A & 7p3o #F AT

MY, AR, B
AU AT, ax

o LT

5 *k o & k*
, °15%

g 71ASEE

A Study on Micro-grooves Cutting Using Flat-end Mill
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Abstract

Mechanical micro-engineering is an easy and
cheap way to fabricate micro-structures. If the
application of the conventional machining method
using flat-end mill becomes available for the
micro-manufacturing process, it will be advanced as
an extension of the conventional machining process.
In this study, micro-grooves cutting using flat-end
mill($p8) was performed. The characteristics on
flat-end milling was investigated to improve
machinability of micro-grooves. The experiments
were performed according to variations of spindle
revolution, depth of cut, and feed rate.
Machinability through various cutting conditions was
evaluated by surface geometry, tool wear, and
cutting force. The results show that micro
V-grooves of width(pitch) 297/m were acquired by
flat-end milling. The maximum and minimum
roughness of the wall of grooves was 438 and 67
nm, respectively.
Key words Micro-grooves machining, Flat-end

milling, Surface geometry, Tool wear, Cutting force
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Fig. 1 Schematic of multi-grooves machining
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Table 1 Experimental conditions

Workpiece SKD11(HRc 43), 45°inclined plane
. Carbide flat-end mill
Cutting Tool )
(TiAIN Coated, ¢8, 2flutes)
Operation Down Cutting
. 50m/min(2,000rpm), 125m/min(5,000rpm)
Cutting Speed .
251m/min(10,000rpm)
Feed 200mm/min, 500mm/min, 1,000mm/min
Pick Feed 210m (Radial, Vertical)
Depth of cut 500.m
Cuttin,
N ¥ Dry
Environment

Experiment Equipments
Spindle Speed(max.) : 20,000rpm
Feed Speed(max.) : 50m/min

Machining Center

(Makino V55) . .
Location resolution : Zgm

Tool Dynamometer | Range : -2.5~2.5kN
(Kistler 9257B) | Rigidity : 240N/im
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Fig. 5 Cutting force through cutting length
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Fig. 6 Tool life according to change of cutting

condition

olz}g o)A E w 2,0000rpm3 5,000 rpm
oA dojues YL CEFH} dA¥GT B F
Aok, 28y 10,000rpmol| A o] ES =t F 71
ma} FFgEol TARA ¥E olfw di&H
el 848 F Q. n&ItE A F7Y FH
& FEE gEEY FFEYS Austs 8.9
Ao olE&Ee WIHUE HiLkol JF
°] 1:1 7] #&ol

u{o

&5

==

48 ccp FHH =z
g Z3Y dzwdoly
z,:

Ll 7;\’0113}. Flg. 7(2) 2,000pmoAE REHo=
2|3 (chipping) Hdo] Ul ¥ AAHQ =2
< 3A o= Aot & 29 npdo] tfE &
2o ntgun dsiths A& 4 5 Aok

Fig. 7(b) 5,000rpm2 %% 2,000pm =7
vjmate] X3 64”01 oAfdel YA Exeo
Fol EF ol 2o }U dele nixe
= E"?E} Fig. 7(c) 3 A4 10,000 rpmel 7
rol ¥ o ws] FT U}‘%l ages A
F %lt} AE7E A B Adsxs QE
Ak &7 At A A #YEA
3 dAol dolid Aol g Holth

™

o

o2

o>
o

3

[+
tlo

Kol H
> o

d]A

]

=212~



(a) 2,000rpm

(b) 5,000rpm

(c) 10,000rpm

Fig. 7 Tool wear patterns against Cutting condition
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Fig. 8 The comparison of horizontal plane and

vertical plane
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