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A Roundness Evaluation of Al-6061 Turning by Orthogonal Table
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Abstract This paper on analysis of roundness error after boring turning of Al-6061 materials with CNC lathe.
Experiment applying turning parameters is based on experimental design method. A design and analysis of
experiments is conducted to study the effects of these parameters on the roundness error using the S/N ratio
and analysis of ANOVA. Multiple linear regression analysis is applied to compare experimental with predicted
data in consideration of roundness error. To fixation pressure and the opening which are a turning parameter,
the cutting depth and feed speed respected the objective attainment of dissertation and to be applied the result
they investigated.
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Symbol

Cutting
parameter

Unit

Level

2

Fixed pressure

bar

12

24

Wall thickness

mm

6

12

Depth of cut

mm

0.2

0.4

0.8

Sla|lm|»>

Feed rate

mm/rev

0.1

0.2

0.4
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[Table 2] Orthogonal array table [,,(3') for experiment

FETEY
23456789 10111213 = =
Bz (@7

Test
No

1 1111111111111 307 8.1
2 1111222222222 28 6.7
3 1111333333333 311 117
4 1222111222333 7.5 11.3
5 1222222333111 102 8.5
6 1222333111222 6.2 5.7
7 1333111333222 6.5 8
§ 1333222111333 6.1 6.7
9 1333333222111 55 52
10 2123123123123 719 6.8
11 2123231231231 748 7.8
12 2123312312312 625 6.9
13 2231123231312 151 5.6
14 2231231312123 14 7.6
15 2231312123231 169 8.4
16 2312123312231 7.2 6.6
17 2312231123312 5.6 4.9
18 2312312231123 8.7 5.5
19 3132132132132 1433 12
20 3132213213213 1239 108
21 3132321321321 1267 214
22 3213132213321 241 9
23 3213213321132 227 5.6
24 3213321132213 262 8
25 3321132321213 8 6.2
26 3321213132321 9.8 6
27 3321321213132 8.9 5.2
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[Fig. 2] Photograph of roundness measurement equipment
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[Table 3] Analysis of variable(Inner diameter)

Source Sum of Mean , F P

Squares Square 0.05) (%)
A 341.35 2 170.673 218.328 4.10 15.86
B 1714.1 2 857.053 1096.36 4.10 79.64
C 0.0919 2 0.04594 0.05877 4.10 0.01
D 10.67 2 533481 6.82442 4.10 0.50
AxB 72318 4 18.0795 23.1277 3.48 3.36
AxC 5.8427 4 1.46068 1.86853 3.48 0.27
error 7.8172 10 0.78172 0.36
Total 2,152.2 26 100.0
[H 4] B4R E97)
[Table 4] Analysis of variable(Outer diameter)

Sum of Mean F P
Source g ares POF square Y (005) (%)
A 21.38 2 10.69 1.87 4.10 10.00
B 74.21 2 37.10 6.48 4.10 34.73
C 5.88 2 2.94 0.513 410 275
D 2.13 2 1.06 0.186 4.10 0.99
AxB 39.07 4 9.76 1.706 3.48 18.28
AxC 13.74 4 3.43 0.599 3.48 6.43
error 57.25 10 5.72 26.79
Total 213.66 26 100.0
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[Fig. 4] Comparison of experimental vs. predicted
roundness(inner diameter)
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