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A Study on the Machining Characteristics for Micro Barrier Ribs by

using Micro Endmilling
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Abstract

Recently, minijaturization and mass production

are the main ftrends in manufacturing fields.

Therefore, ultraprecision machining and MEMS

technology have been taken more and more
important

Micro

position in machining of microparts.
of the
technology that has wide spectrum of application

endmilling is one prominent
field ranging from macro parts to micro products,
such as PDP and IT components, in precision
products manufacturing. However, the deburring is
significant problem in making smooth and precise
parts paper

removal characteristics of burr generated by micro

in micro endmilling. This shows
endmilling process. Additionally, it is necessary to
understand  the formation mechanism of burr of

micro barrier ribs to find proper deburring method.
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Photo. 1 Micro Machining System

Table 1 Specifications of the micro machining

machine
Item Unit Specifications
Distance | X/Y/Z Axis mm 200X 200 % 200
Turni R, Max. 60,000
Air bearing ‘urning speed pm ax. 60,
spindle | Usedteol 4 $0.1~60
dimension
Turning speed| Rpm Max. 6,000
: Radius : <0.05,
Turning | Tyming rate m .
spindle Axis : <0.05
Strength N/ Radius : 190,
ene “m Axis : 520
Size mm 220 X 220
Table Allowable N 50
weight
X/Y Axis |mm/min Max. 45,000
Feed rate
Z Axis mm/min Max. 45,000
Horizontal : <05,
X Axi
Axis “ Vertical : <06
Straightfor . Horizontal : <0.5,
Y Axis £m .
wardness Vertical : <06
7 Axi Horizontal : <0.0025,
s A1 Vertical : <0.0025
. Horizontal : <120,
Strength | X/Y/Z Axis | mm/mm Vertical : <750
Repeated
e X/v/z Axis | m <01
precision
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Table 2 Measuring instrument of experiment
for cutting force and surface roughness

Workpiece Size 45% 45X 15(mm)

Dynamometer Kistler Co., 9257A2
Amplifier Kistler Co., 5019B130
Oscilloscope LeCroy 9304AM

Surface roughness tester | INTEK PLUS Accura 1500M
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Fig. 1 Experimental apparatus in the micro
machining system
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Table 3 Dimensions of micro flat endmill

Material Carbide
Helical angle 30°
Number of edge 2EA
Diameter of endmill(d;) 200¢m
Length of cut(lp) 400m
7|
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|
| v

Photo. 2 Carbide micro flat endmill
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Table 4 Mechanical properties and chemical

compositions of workpiece Brass 6:4

Tensile
Symbol [ Composition(%) Strength | Elongation(%)
(Kg/mm®)
Cu 62-66, |Fe, Ni,
BsC3 | Zn, Pb 25, | Mn, 18 over 18over
Sn 1.0 Al
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Fig. 2 Schematic of micro endmilling for
barrier ribs
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$e] Table 4914 Feed rate? 9+ (mm/sec),
Table 4 Condition of experiment for micro endmilling

Feed Cutting Oil
DOC 2 ° 10 Rom (Kerojerfi)
5 1 2 3 40,000 Used
10 4 5 6 40,000 Used
20 7 8 9 40,000 Used
30 10 11 12 40,000 Used

DOC(Depth of Cut)® $1=( mm )olt}.
4. 4344 92 23
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Fig. 31 Cutting forces variation when a Depth of cut is
5(;m) and Feed rate 2 to 10(mm/sec)
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Fig. 3.2 Cutting forces variation when a Depth of cut is
30(um) and Feed rate 2 to 10(mmy/sec)
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Fig. 3.3 Cutting forces variation when used cutting oil
and dry cutting(Depth of cut : 5/m, Feed rate : 2mm/sec)
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Photo. 3 Barrier ribs form variation when the
micro endmilling
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Photo. 4 Comparison of surface roughness
for the bottom and a side
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Fig. 4 Comparison of roughness for the bottom
and a side
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