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Effect of Turning Parameters on Surface Roughness of Aluminum Casting Semi-Solid
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Abstract

To study the effect of turning parameters on surface
roughness of aluminum casting semi-solid, the experiment
was conducted on a computer numerical control machine
using carbide insert (Plansee Tizit; DCGT 070204FN-27
grade H10T Co 6.0%) as a cutting tool. The 3 cutting factors
were studied including cutting speed, feed and depth of cut
in the range of 130-220 m./min, 0.02-0.1 mm./rev and 0.45-
0.85 mm., respectively. The results showed that feed rate
was the most affected factor to the finish surface
roughness. Decreasing the feed rate gave the better surface

roughness. Finally, the regression equation was validated by

comparing the value of surface roughness from the equation
and the actual experiment. It was found that the absolute
different value was approximately 4.22% which is in the

range of acceptable criteria.
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Position for Measurement Ra 1-3
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Factor High Medium Low
Speed (m/min) 220 170 130
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Power and Sample Size
O =0.05 stdv (O ) = 0.031 Number of Levels = 3
SS Sample Maximum
Power
Means Size Difference
0.007 2 0.517 0.12
0.007 3 0.905 0.12
0.007 4 0.988 0.12
0.007 5 0.999 0.12
Residual Plots for Ra
Normal Probability Plot Versus Fits
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Analysis of Variance for R , using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Speed 2 0.010417 | 0.010417 | 0.005208 | 6.64 0.002
Feed 2 2.257550 2.257550 1.128775 1438.72 0.000
Depth 2 0.016956 0.016956 0.008478 10.81 0.000
Speed*Feed 4 0.054767 0.054767 0.013692 17.45 0.000
Speed*Depth 4 0.047678 0.047678 0.011919 15.19 0.000
Feed*Depth 4 0.047078 0.047078 0.011769 15.00 0.000
Speed*Feed*Depth 8 0.047472 0.047472 0.005934 7.56 0.000
Error 81 0.063550 0.063550 0.000785

Total 107 2.545467

S$=10.0280101 R-Sq=97.50% R-Sq(adj)=96.70%
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Regression Analysis: RA versus Speed, Feed, Depth

The regression equation is
Fi = 0,329 - 0.000001 Speed + 4,353 Feed - 0.0444 Depth

Predictor Coef 3E Coef T P
Constant 0.32880 0.03350 9.81 0.000
Speed -0.00000114 0.00001117 -0.10 ©0.919
Feed 4,3801 0.1523 28.77 0.000
Depth -0. 04444 0.03077 -1.44 0.152
% = 0.05822161 B-S8q = 88.9% R-3giadj) = 88.5%

Surface Plot of Ra vs Feed, Speed
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