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Effects of Machining Conditions for Improvement of Surface Roughness
on Micro End-Milling
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Abstract

Micro end-milling is one of effective technology that is able to do ultra-precision machining while increasing the
productivity and has wide application field. But selection of machining condition 1s very difficult because of complicated
machining mechanism. Therefore this study was carried out to select working factors to get the optimum surface
roughness. Machining condition are depth of cut, feed rate and spindle revolution. The result of this study showed
that Surface roughness was affected, in the other of depth of cut, spindle revolution, feed rate. And this study provided
an regression equation relating surface roughness to working factors through Regression Analysis and determination

coefficient of regression equation had a satisfactory reliability of 79%.
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Table 1 Specifications of flat end-mill

Number of edge 2ea

Helical angle 30°

Length of total tool 38
Length of cut 0.4mm
Diameter of shank 3mm
Diameter of mill 0.2mm

Table 2 Specifications of cutting conditions

RPM Depth of cut(mm) | Feed rate(mmy/min)

0.01
0.02
0.03

80,000 30, 60, 90, 120

0.01
0.02
0.03

100,000 30, 60, 90, 120

0.01
0.02
0.03

120,000 30, 60, 90, 120

42 B.3]s(Vertical resolution) 0.1nm ©]3}, |4

= 100mm x 100mm, 5243k 24 Z2 0.1nm - 150
m, YEA3 e 0.1nm, g 27 o] FHAIS AMESts A
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Fig. 1 Surface roughness according to depth of cut and
feed at various rpm of spindle
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Fig. 2 Effect of rpm on surface roughness
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Table 3 Analysis of variance(ANOVA) table for response

Source S ) A% FO
RPM 0.5704 2 0.2852 7.75
Depth of cut | 1.9542 2 0.9771 26.55
Feed 0.4466 2 0.2233 6.07
Error 0.2945 8 0.0368
Total 3.2657 14
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Fig. 3 Relation between S/N ratio and factors

75

—-—1--1

Fig. 3& oA 748l Y454 o3 2 320
270 GE SNHE Liehd tolck 2843

o, AUEY AA%, oFEE &

2
fUIO !
=)

rE

Fr min 2 @ 1o

=
fu
4>
Jpu
b
3]
&Y
|
~

y = 0.727463— 17.7502 < 10~ z, x d+28.3571 z,

+4.07351 <10 *z, 9)

A7\, =, : ABE] §A%(rpm),
. A4k Zoj(mm), o, : o4 E(mm/min).

y @ REALY(m) d @ F72%(mm)

A= Okmﬂzm 24&%1019} old4 %-
o|7F BHAAT|7} AdARE & = 9l ﬂ{—’ﬁﬁl
A7t B Aol His A Yetve olge A
o2 ?lZMI H|3} =x)7F 27] gj&Eort.
A0 skl MBS EAE] 95t 5
A AJ3}o] Table 40 YeRfiQich £33

2421] R*g Zato] 3|g Ao digt

ATt

Al (8)°ll o3} @ﬁl-r RS 35 79% AEE ve
Y32 Qlck stAut 2o A4S MSEZF 0.0207892
A ies] A4 et A2E & o glo|H Y Ar27} of
o Romz A4S FFsicty W)

apebA Sl A AAIRE Al ol &3P T aTiol gt &
HAH7|9 A&7} A9 o] A7ol 7hs3tt

[-‘_{E 0}.1.4.

H 136
G‘l—-—jrg
cL

e ok
MoEr A T
i
12

o]
i

Table 4 ANOVA of multiple linear regression model

for factors
Factor S ) \Y FO
Regression | 3.040893 3 1.101363 | 48.7591
Residual error| 0.789965 | 38 | 0.020789
total 3.830857 | 41
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