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A Study of Factors Affecting on Energy Consumption in CNC Milling
Machine of Aluminum Alloy 6063
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Abstract - The objective of this research is to
study factors that are influential on energy
consumption in milling process of aluminum alloy
6063 by CNC milling machine. The result will lead
to guidelines for determining factors for reducing
the energy consumption of industrial applications.

Factorial design was used to examine milling by

CNC machine with two factors including spindle
speed at 1,500 and 2,500 rpm and feed rate at 75
and 125 mm/min. After collecting all data, the
results indicated that the energy consumption is
affected by feed rate at significance level of 0.05
and should be setting 125 mm/min in order to
minimum energy consumption. A regression
model was used for forecasting energy
consumption = 0.0336- 0.165 x 10~ Feed Rate and

coefficient of determination are 93.4 %.

Keywords - factorial design, energy consumption, CNC

milling machine, aluminum alloy 6063
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Source | DF SS MS F P
(*107) | (*107)

A 1 0.0011 0.0011 1.40 0.265
3 2

B 1 0.1361 0.1361 169.02 | 0.000
2 2

A*B 1 0.0001 0.0001 0.16 0.702
3 3

Error 10 0.0080 0.0008
5 1

Total 13 0.1454
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Main Effects Plot for Energy kWh
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Interaction Plot for Energy kWh
Data Means
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Residual Plots for Energy kWh
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Predictor Coef SE Coef T P
Constant 0.033571 0.001740 19.30 0.000
A 0.00075*10° 0.00061*10° 1.23 0.244
B -0.16500%10° | 0.01219*10” -13.53 0.000
S =0.000862268 R’ =94.4% R’ (ad)) = 93.4%

911015197 3 aunisanassdmiuneansainisly
wdeuliuansisaunisi (1) Tnearduusyandnas
faaulafiusuAED (Rhg) Timwindu 93.4% maneanaia
AUN150A008a U503 UIEN1SI A UL BB IR ILU S
navausdlaig 93.4%

Energy Consumption = 0.0336 - 0.165 x 10” Feed Rate (1)
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4 Fawug1A P-value 109 aun15ann8Y (Regression) fifn
Wiy 0.00 Fetfeeninseduiieadidy 0.05 Fatuause
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Fit §ie P-value Wiy 0.32 snnniseutiddy 0.05
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Source DF | SS (*10®) | MS (*10° F P
3
)
Regression 2 0.137250 | 0.068625 92.30 0.00
Residual Error | 11 0.008179 | 0.000744
-Lack of Fit 2 0.001845 | 0.000923 1.30 0.32
-Pure Error 9 0.006333 0.000704
Total 13 0.145429
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