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A study on the micro barrier rib machining using micro endmilling

S. W. Lee, S. K. Min(Chung-nam Univ.), T. I. Je, E. S. Lee, D. S. Choi (KIMM),
D. J. Lee(Chung-nam Univ.)

ABSTRACT

Ultraprecision machining process and MEMS technology have been taken more and more important position in

machining of micro parts such as PDP and IT components, as the application field of micro parts increases.

A micro

machining center is very effective equipment for the fabrication of micro parts, because of its benefits such as lower

power consumption, high precision and lower machining cost. Therefore, we study the possibility of application to the

micro machining of barrier ribs used in PDP and also analyse the machining characteristics. The fabricated barrier rib
has 30~200um pitch and was made by the flat endmill with the diameter of 0.2mm, 40,000rpm condition.
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Fig.1 Schematic of experimental equipment

Fig. 2 Photograph of micro

machining system

Table 1 Specification of micro-machining system

\temn Unit Specitications
Cistance X/YiZ axis mm 200x200 x 100
Turning speed Ror Max 60.000
Milting main
spindie Tool mm 01 ~60
dimension
Turming speed Rom Max 6,00C
Tarming main Turning rate um 1 <0.05, Axisi<0.05
spindle
Strength Nfun Radius:190. Axis:520
S:ze mm 220 %220
Table Al
iowable N 350
weight
XIY ax's mm jmin Max. 45,000 mm/min
Feed sate
Z axis mm /min Max. 45,000 mm/min
X axis - Hoerizontal: <0 5. Vertical'<C 6
Straightness Y axis un Horizontal | <0.5. Vertical <0.6
Z axis m Morizontal :0.0025. Vertical :0.0025
Strength X/Y{Z axis #/mm Herizontal © <i2). Vertical .250
ted
Aepeate X1Y/2 axis wn w0
precision

22 37 ¥ AN

Ago] Algg FF= FigdolAel Zol Carbide
flat endmill2 A} go} 27, A o) 200mm, ‘&7ol 400
mo] t}.
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Table 2 Specification of micro endmill tool

Helical angle 30°
Number of edge 2 EA
Dia of mill (d) 2001m
Length of cut (I;) 400¢m
€ (T T TTmes ]
e - .

Fig.3 Carbide endmill tool
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Fig. 4 Workpiece(6:4 Brass)

Table 3 Mechanical properties and chemical
compositions of workpiece Brass 6:4

. Tensile Strength | Elongation
1 r t %
Symbol Composition{%} {Kg/mm?} (%)
Cu 62-66 fe
BsC3 7n, Pb2.5. X 18 over 18 over
Mi. Mn. Al
Sn 1.0
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Feeding direction

Cutting direction
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Fig. 5 Geometrical cutting porfile

Table 4 Cutting conditions

Cutting tool Carbide end mill { ¢ 0.2mm)
Spindte revolution 40,000 rpm(25m/min)
Feed rato 5,2, 0.5 mm/sec
Deptn &(i;j%ffm”z"éiaﬁ)
Pitch 200 am, 100 s, 50 mm, 30 /m
Cutting oil kerosene
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Fig. 6 Micro barrier rib by each pitch
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Fig. 7 Barrier rib shape as height
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Fig. 8 Barrier rib shape as depth of cut
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Fig. 9 Barrier rib shape as feed rate

3.5 FeedOlf I}2 FEHAHEY|
Fig. 102 3771 AUzt vigws A¥e] &
Fig ACZ Feed 10, 5, 2mn/secol] HE F+
2 BFY. Feed’t 225E FFAN ] 29
< BoErh
Fig. 112 ZZto) dig E“‘Héﬂg— EX k!
H]’%—r"t&*}‘ 2 BF Feed7t #AE4% Az
ko) FAFE L ok 4= vt E3F| FeedBE

Y.

il
7
2mm/sec 2 3}
o g3t A% Ra3om7bA B9 ¥ Uddon
olelg steEel B Ael AA vk FEol
o] 21},

b
)

Tha bottomn A side tace

Fig. 10 Tool patch about the bottom

and a side face

- Daptn drection (X duschon)
—#— Cuthng dyecbon (¥ dwection;

8 Cuming duecton X anacson)
—&— Faad diechon (¥ direchon)

Surface Roughness (Na)

s 8 & 3 8 5 &
g 8 & & ¥ B ¥ ¥

HE
Faes rats (mmirec)

(b) A side face

(a} The bottom

Fig. 11 Surface roughness
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