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Abstract

The objective of this research was of studied the effect of the milling variable on the
surface roughness. The factors studied were speed,feed rate and section area. The experimental
design and analyzed data by minitab 15 compulter program. The [actors studied were speed.with
4774, 5252 and 5727 rpm. feed with 0.8, 1.0 and 1.2 mo./min and diameter 10 mm. It was found
form the experiment that the [actlors effecling surface roughnes were speed, feed rate and section
area, the result from process show that height speed, low {eed rate and low seclion area generates
a good surface roughness. Therefore it was possible delermine a process condition by means of
the equaltion R, = 0.393 + 0.570 Feed - 0.000107 Speed and based test the result eror of 10.2
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Feed Speed
StdOrder RunQOrder PtType Blocks {mm.} (rpm) Resull

27 t 1 I 1.2 5727
25 2 1 | 1.2 4774
8 3 1 1 1.2 5252
13 4 1 1 1 4774
2 5 1 1 0.8 5252
18 6 1 i 1.2 5727
20 7 | | 0.8 5252
21 8 i | 0.8 5727
15 9 ! 1 | 5727
22 10 l | | 4774
11 I | I 0.8 5252
14 12 1 1 1 5252
12 13 1 l 0.8 5727
10 i4 ! | 0.8 4774
7 | 15 | 1 1.2 - 4774
4 16 | ! | 4774
9 17 | 1 1.2 5727
19 18 | 1 0.8 4774
16 19 H 1 1.2 4774
23 20 I | | 5252
3 2] i 1 0.8 5727
t 22 | | 0.8 4774
24 23 | i | 5727
17 24 1 l 1.2 5252
6 25 1 t 1 57127
5 26 1 | 1 5252
26 27 H | 1.2 5252
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= m/min
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= 4774 rpm./min
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, 14
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w.D
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Speed Feed .

{rpm.) {(mm.) ﬂ‘%‘:@‘ﬁ 1 ﬂ%ﬂﬁ 2 ﬂ%ﬂﬁ 3 R, m?;u
0.8 0.35 © 037 0.38 G.36

4774 } 047 0.45 0.44 0.45
1.2 0.51 0.53 0.59 0.54
0.8 0.27 0.29 0.260 0.27

5252 1 041 041 0.43 0.41
1.2 0.51 0.53 0.52 0.52
0.8 0.17 0.18 0.21 0.18

5727 1 0.37 0.35 0.34 0.35
1.2 .49 0.47 0.48 .48
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wlslsu nnnsneassiannuSouii (R) swdteanuuy 171ara1 R = 97.95%

' A 7 & [ ar 3 = 2 by
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s 2 =y 9 s 1 = c; =} 1 = 3
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A13191 4.2 mMyamazdamlslsnvasmanuiEouid (R)

Source DI Seq SS Adj SS AdjMS F P
Feed 2 0.257785 0.257785 0.128893 337.87 0.00
Speed 2 0.059163 0.059163 0.029581 77.54 0.00
Feed*Speed 4 0.010970 0.010970 0.002743 7.19 0.01
Error 18 0.006867 0.006867 0.000233
Total 26 0.334785
S=0.0195316 R-Sq=97.95% R-Sq(adj)=97.04%
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2 .; 91 o @ et 1 e oy qy A o
winay al 18 anwsseudhuilifvitinadearuiSouiagus uaz fi Sastlou 0.8

d Yo o 94 N 2 o g g

mm. AIWEITOV 5727 rpm. MOAFUHWFUINAN 10 mm, ¥ (R) diga 3si linanw

b ]
SOUYDIFITUIUNNGA

ci = o e =t =
M13194N 4.3 ﬂ'l'i'Jlﬂﬁ1311ﬂ1ﬂ’.ﬂljlﬂﬁﬂullﬂﬂaﬂlﬁlﬂﬂ’]’mtiﬂﬂﬂ’l (Ra)

Mean SE Mean
Feed
0.8 0.2756 0.006511
1 0.4078 0.006511
1.2 0.5144 0.006511
Speed
4774 0.4544 0.006511
5252 0.4033 0.006511
5727 0.3400 0.0065¢1
Feed*Speed
08 47%4 0.3667 0011277
' 0.8 5252 0.2733 0.011277
0.8 5727 0.1867 0.011277
1.0 4774 04533 0.011277
1.0 5252 0.4167 0.011277
1.0 5727 0.3533 0.011277
1.2 4774 0.5433 0.011277
1.2 5252 0.5200 0.011277
1.2 5727 0.4800 0.011277

3 = L 1 = = ]

A1519% 4.3 uarasnsuniziaaNuasumlasve LG suEl (R) wudh
onsilon 0.8 mm.  AMMUGOUANIND 0.2756 1 m
oasdlen 1 mm. AIMMNGUUANMINY 04078 4 m

andlon 12 mm. M WGOUANMAD 0.5144 4rm
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P ] 1 ar d T
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o ' =y 1 ar
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o ' = 1 e
AT 5252 rpm. mmmﬁunmmmu 04033 pm.

= 1 1 = v or
AT ITDU 5727 rpm. MANUGTUHANINDY 0.3400 4 m.

FIHSUHOVDY Feed*Speed WD

o

: =} 1 ] o v ar
non31ilau 0.8 mm. ATM5I3OUA 5727 rpm. MANUTOUAAMTY 0.1867 4 m
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Minitab R_14

A15199 4.4 Regression Analysis: Ra versus Diameter, Feed, Speed

R, =0.393 + 0.570 Feed - 0.000107 Speed

Predictor Coel SE Coefl T P

Conslant 0.3927 0.07531 521 0.00
Feed 0.5696 0.03281 17.36 0.00
Speed -0.00010565 0.0000134 -7.95 0.00

S=0.0169044 R-Sq=93.5% R-Sq(adj) = 92.9%

Analysis of Variance

Source DI S8 MS F - r
Regression 2 0.098469 0.049234 | 17229 | 0.00
Residual Error 24 0.006858 0.000286
Lack of Fit 6 0.003760 0.000627 3.64 | 0015
Pure Error 18 0.003098 0.000172
Total 26 0.105327
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ezld R, =0393+(0570x0.8)—(0.000107x 5727)

R, =0.236211 g wm.

WAUAT S=5252 F=1
Tuauns R, =0.393 +0.570 Feed - 0.000107 Speed
zld R =0393+(0.570 x 1 )= (0.000107 x 5252)

R,=0.401036 g m.

UNUAY S =4774,F— 1.2
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