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A Study on the Machinability of Micro-Channel

Minsung Hong*, Jongmin Kim"

Abstract

Recently, the manufacturer of microscopic structures along with the development of technology to produce
electronics, communication and semiconductors allows various components to be smaller in size, with higher
precision. Therefore, preoccupancy of micro/nano-level machining technology in order to product micro/nano-
components and parts 18 key issue in the field of manufacturing. In this study, machinability of micro machining
was studied through the machining of aluminum, brass and steel workpiece. Inspection of the cutting force variation
patterns of large numbers of micro machining indicated that characteristics of the workpiece. Surface roughness
prediction methods were developed by considering the variation of the static part of the feed direction cutting force.

The accuracy of the proposed approaches were tested with experimental data and the agreement between the

predictions and actual observations are addressed.
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Fig. 1 Photograph of micro milling machine

Table 1 Specifications of micro milling machine

Type Three Axis Horizontal Milling
Machine
Envelope 300(L)x200(W)x250(H)
Effective
25 25
Workspace mmx*25mmx25mm
. Air Turbine-Roller Bearing
Spindle
120,000RPM
Worksle? Farns Sersor
Delta Tau
UMAC mMT?3 ]
Controller Charge
[ I Amplifiers
Kistler
5004

— =

PC NC Unit

=

HP 33566A, PC-based
Dynamic Signal Analyzer

Fig. 2 Experimental setup for micro milling

Fig. 3 Photograph of micro-endmill
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Table 2 Specifications of micro-endmill

End Mill Type Flat endmill
Mill Diameter(j1m) 250
Mill Dia. Tolerance(jum) +0.25
Number of Flutes 2

Fig. 4 Photograph of specimen
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Table 3 Surface roughness data of AL 6061(Sa, um)

F;‘fg%e 100 | 150 | 200 250
10 0.625 | 0.825 | 0.571 0.508
25 0401 | 0.627 | 0339 0.299
50 0.622 | 0.678 | 0.421 0.343
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Fig. 5 Surface roughness(Sa) of AL6061
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Fig. 6 Microscopy image of AL6061

Table 4 Surface roughness of ALS5052(Sa, (m)

Feedrate
DO.C 100 150 200 250
10 0.758 0.801 0.868 0.865
25 0.564 0.688 0.837 0.518
50 0.947 0.956 0.674 0.793
ALS052 5a Value
® - F;szdrate { mm!ri?:) 0 e

Fig. 7 Surface roughness(Sa) of ALS052

100(mm/min)

150(mm/min)

Fig. 8 Microscopy image of AL5052

Table 5 Surface Roughness(Sa) of Bs(ym)

f e,

Feedrate
100

D.O.C 150 200 250
10 0.248 0.221 0.204 0.375
25 0.871 0.920 1.123 1.384

50 0.690 1.344 0.991 0.301

BC Sa Value
—iew
’ 50 100 150 200 250 300
Feed Rate (mm/min)

Fig. 9 Surface roughness(Sa) of Bs
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100(mm/min)

Fig. 10 Microscopy image of Bs(10um)

Table 6 Surface roughness(Sa) of PB(um)

Feedrate
DO.C 100 150 200 250
10 0.213 0.224 0.247 0.207
25 0.225 0.189 0.220 0.189
50 0.324 0.329 0.277 0.173
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Fig. 11 Microscopy image of PB(25./m)
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Fig. 12 Surface roughness(Sa) of PB

th. 7kg A4 go] 1umodes @ £8 AZY] < 7t

A7 o TEe ARG Bel & QT 25ume] 4l
ZolZ 7FE RS "= Fig. 113 Zro] o] WAt &5
aro] BFASE 4= QIth Fig. 1194 7 ZH(plowing)@A0 =

Qlsto} melo] x| BHS BASAT, 27 YA} 71
A& G504 solaR T2 WA ofste] WAlEo) vy



O
2

100(mm/min) 150(mm/min)

Fig. 13 Microscopy image of PB
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AL—Cutting Force
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Fig. 14 Cutting force of AL6061
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Fig. 15 Ra value of AL6061
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Fig. 16 Cutting Force of Bs
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Fig. 17 Ra value of Bs
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Stea-Cutting Force
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Fig. 18 Cutting force of SM40C
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Fig. 19 Ra value of SM40C
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