KKU Res. J. 2014; 19(2) 293

KKU Res.j. 2014; 19(2) : 261-221
http:/ /resjournal kku.ac.th

mammgaNurmuiinnuinazgiiiianndan nsn 6061-T6
Tneldmuuuannmsannas

Surface Roughness Prediction of 6061 -T& Aluminum Alloy in Milling
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Abstract

This research aims to study the factors affecting the surface roughness of 6061-T1 aluminum and determine the
regression model for predicting the surface roughness in precision milling process by CNC machining center machine.
The 2’ factorial design of experiments were conducted with center points. Three factors, namely spindle speed, feed
rate and depth of cut were studied in the experimental design. The experimental results indicated that the significant
factors were main effect of feed rate and interaction effect of depth of cut and feed rate. The regression model was
established and used to determine the minimum surface roughness with depth of cut of 1.25 millimeter, spindle speed
of 1250 revolution per minute and feed rate of 150 millimeter per minute. After verification experiments, the significance
and validity of the models were confirmed. Therefore, it could be concluded that established regression model was the
reliable tool to predict the surface roughness of 6061-T1 aluminum in precision milling process by CNC machining
center machine.
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~ a ¢ o o Aq U
MITNN 4 Nﬂﬂ133!ﬂ§1$ﬁﬂ31ull,ﬂiﬂim(ANOVA)‘umﬂﬁlfﬂﬂﬂﬂumiwﬂam

Factorial Fit: Surface Roughness versus Depth of Cut, Spindle Speed, Feed Rate

Estimated Effects and Coefficients for Surface Roughness (Ra)(coded units)

Term Effect
Constant

Depth of Cut -0.00038
Spindle Speed 0.00775
Feed Rate 0.01950
Depth of Cut*Spindle Speed 0.00762
Depth of Cut*Feed Rate 0.02187
Spindle Speed*Feed Rate 0.00725
Depth of Cut*Spindle Speed* 0.01112
Feed Rate

Ct Pt

S = 0.0220101 PRESS = 0.0233573
R-Sq = 43.70% R-Sg(pred) = 0.00%

Coef SE Coef T P
0.11513 0.003891 29.59 0.000
-0.00019 0.003891 -0.05 0.962
0.00388 0.003891 1.00 0.328
0.00975 0.003891 2.51 0.019
0.00381 0.003891 0.98 0.336
0.01094 0.003891 2.81 0.009
0.00362 0.003891 0.93 0.360
0.00556 0.003891 1.43 0.164
-0.01613 0.011673 -1.38 0.178

R-Sq(adj) = 27.02%

Analysis of Variance for Surface Roughness (Ra) (coded units)

Source DF Seq SS Adj SS Adj MS F P
Main Effects 3 0.0035236 0.0035236 0.0011745 2.42 0.087
2-Way Interactions 3 0.0047137 0.0047137 0.0015712 3.24 0.037
3-Way Interactions 1 0.0009901 0.0009901 0.0009901 2.04 0.164

Curvature 1 0.0009245 0.0009245 0.0009245 1.91 0.178
Residual Error 27 0.0130800 0.0130800 0.0004844

Pure Error 27 0.0130800 0.0130800 0.0004844
Total 35 0.0232320
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General Regression Analysis: A1a2u%aUAN versus C, A

Regression Equation

Surface roughness = 0.113333 + 0.00975 C + 0.0109375 A*C

Coefficients

Term Coef SE Coef
Constant 0.113333 0.0037111
C 0.009750 0.0039363
A*C 0.010937 0.0039363

Summary of Model

S = 0.0222669

R-Sq = 29.57%

T P
30.5386 0.000
2.4770 0.019
2.7786 0.009

R-Sq(adj) = 25.30%

PRESS = 0.0194348 R-Sq(pred) = 16.34%

i v Ed
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Response Optimization
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