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Effects of cutting condition on surface roughness in the spiral up
milling of aluminum alloy

Se-Ho Chun*
(Received 14 July 2014; received in revised form 7 August 2014; accepted 18 August 2014)

ABSTRACT

The spiral up milling of an aluminum alloy was performed in this study. In accordance with the cutting
condition, the surface roughness behavior and significance of the research with regard to specific factors were
analyzed. The cutting speed, feed, and depth of the cut were found to be statistically significant. A higher
cutting speed improved the surface roughness. On the other hand, as the feed and depth of the cut increase,
the surface roughness decreases. An interaction effect between the feed and depth of the cut was detected.
According to the surface roughness in relation to the cutting conditions, the model showed non-linear
behavior.

Key Words : Surface roughnee(ZM 7 & 7(), Up milling(A&r&F715), Cutting condition(& 4F=71)
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Table 1 Mechanical properties of A6061

Specification Value Unit
Tensile Strength 265 N/mm?
Yield Strength 245 N/mm?
Elongation 8 %

Fig. 3 Surface roughness measurement
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Table 2 Cutting condition

Level

Factor
1

2

A(cutting velocity) 100m/min

150m/min 200m/min

B(feed) 03mmirev | O6mmfrev | 09mmfrev
C(depth of cut) 0.5mm 1.5mm 2.5mm
Table 3 Orthogonal array(L27) and results
Surface
Trial Factor Roughness S/N
ol al B | ¢ | rRaum) ratio
1 1 1 1 0.71 2.974
2 1 1 2 0.81 1.830
3 1 1 3 0.97 0.264
4 1 2 1 111 -0.906
5 1 2 2 1.12 -0.984
6 1 2 3 1.36 -2.670
7 1 3 1 1.13 -1.061
8 1 3 2 0.85 1411
9 1 3 3 1.87 -5.436
10 2 1 1 0.78 2.158
11 2 1 2 0.76 2.383
12 2 1 3 0.79 2.047
13 2 2 1 0.80 1.938
14 2 2 2 0.75 2.498
15 2 2 3 1.05 -0.423
16 2 3 1 0.73 2.733
17 2 3 2 1.01 -0.086
18 2 3 3 1.25 -1.938
19 3 1 1 0.69 3.223
20 3 1 2 0.73 2.733
21 3 1 3 0.76 2.383
22 3 2 1 0.81 1.830
23 3 2 2 1.05 -0.423
24 3 2 3 0.91 0.819
25 3 3 1 0.85 1411
26 3 3 2 0.76 2.383
27 3 3 3 121 -1.655
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e AS & F AT ol AFHOR AT R Table 5 Analysis of variance(ANOVA)
sl BAEAS AAS 1 A3 Table 490 . .
Urebd mkel 2t souce | DF| X% | Ad | Ad F P
ss | ss | ws
il A, o F, aEal diddels A 2| 0323 | 0323 | 0161 | 748 | 0.005
95%2] AlEFE WA frejghe Belnh &= o B 2| 0422 | 0.422 | 0211 | 977 | 0002
7 Aol MEzte) woAEE Fed g c 2| 0445 | 0445 | 0.222 | 1031 | 0.001
molARE ue A AASE AlHFEe] ot wHlel BC | 4| 0253 | 0253 | 0.063 | 293 | 0.054
AAAQ] AYUEE "ojmytty JFdHEch o9 Residual
AARNL ANHAT Fig 6o ATHEERIE Co | 16/ 0345 | 0345 | 0021
(Normal probability plot)yS JeERAITH Total 26| 1.791
AasEe U@ o437 WYl RIAAE
Z3(Pooling) A RS QA AT 1 2 Normal Probability Plot of the Residuals
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@ 40 ¢
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SS SS MS 10 o
A 2| 0323 | 0323 | 0161 | 855 | 0.010 : N
B 2| 0422 | 0.422 | 0211 | 11.17 | 0.005 o - = e
c 2| 0445 | 0.445 | 0222 | 11.79 | 0.004 Residual
AB 4| 0.082 | 0.082 | 0.020 | 1.10 | 0.421 Fig. 7 Normal probability plot of the residuals
AC 4| 0111 | 0111 | 0.027 | 148 | 0.205
BC | 4| 0253 | 0253 | 0063 | 335 | ooes o Fig- 7¥h &l Batekel SRS Aok 4
o 2 - Zc =
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Fig. 8 Histogram of the Residuals(Linear)
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