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Factors affecting surface roughness of aluminum grade 2024 turning
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Abstract

The purpose of this research was to investigate the factors influencing and affecting the surface roughness of
aluminum grade 2024 turning with carbide cutting tool using brand Plansee Tizit type DCGT 070204FN-27 H10T. The main
factors were Speed, Feed, and Depth of Cut. The experiment using aluminum with a diameter of 25 mm. was used at
1,300, 1,500, 1,700 rpm in Speed, Feed at 0.01, 0.03, 0.05 mm/rev, and Depth of Cut at 0.10, 0.20, 0.30 mm, respectively.
It was found from the experiment that the factors affecting the surface roughness were Speed, Feed, and Depth of Cut
with a tendency for reduction of roughness value at lower Feed and Depth of Cut and at greater Speed. The turning
condition was to be determined by mean of the equation Ra = 0.651 — 0.000295 Speed + 0.485 Depth + 2.77 Feed. The
experiment was to confirm the result of a comparison between the equation and the percent accuracy with the margin
of error. The result from the experiment of mean absolute percentage error (MEPE) of the equation of surface roughness

was 3.15%, which was less than the margin of error and was acceptable.
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Power and Sample Size
General Full Factorial Design
Alpha = 0.05 Assumed standard deviation = 0.0642088

Number of levels: 3

Maximum Difference sample Power
Size
0.274 2 0.59225
0.274 3 0.95021
0.274 4 0.99639
0.274 5 0.99980
0.274 6 0.99999
0.274 7 1.00000
0.274 8 1.00000
0.274 9 1.00000
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No. Speed Depth Feed Average
(rpm.) (mm.) (mm./rev.)
1 1300 0.1 0.01 0.343
2 1300 0.1 0.03 0.522
3 1300 0.1 0.05 0.644
4 1300 0.2 0.01 0.449
5 1300 0.2 0.03 0.535
6 1300 0.2 0.05 0.608
7 1300 0.3 0.01 0.379
8 1300 0.3 0.03 0.504
9 1300 0.3 0.05 0.555
10 1500 0.1 0.01 0.327
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Main Effects Plot for Ra
Data Means
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Response Surface Regression: Ra versus Speed, Feed Rate, Depth of Cut

Analysis of Variance

Source DF Adj SS Adj MS F-Value P-Value
Speed 2 0.188829 0.094414 141.45 <0.001
Depth of Cut 2 0.128045 0.064022 95.91 <0.001
Feed Rate 2 0.165933 0.082966 124.30 <0.001
Speed x Depth of Cut 4 0.000981 0.000245 0.37 0.831
Speed x Feed 4 0.006689 0.001672 251 0.053
Depth of Cut x Feed 4 0.003105 0.000776 1.16 0.337

Speed x Depth x Feed 8 0.007961 0.000995 1.49 0.182

Error 54 0.036045 0.000667

Total 80 0.537587

S =0.0258359 R-S5qg = 93.30%

R-Sq(ad)) = 90.07%
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Interaction Plot for Ra
Data Means
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Ra = 0.651—0.000295Speed +0.485Depth + 2.77Feed (1)
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Regression Analysis: Ra versus Speed, Depth, Feed
The regression equation is
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0.500 |

0.400

Ra 0.300
T [e [« s el e[

PR 0.367 | 0.376 ‘ 0.385 ‘ 0.408 ‘ 0.440 ‘ 0.352 ‘ 0.361 ‘ 0.369 | 0.387 | 0.420

[ MM9asy | 0.341 | 0.345 ‘ 0.358 ‘ 0.377 ‘ 0.478 ‘ 0.320 ‘ 0.398 ‘ 0.340 | 0.354 | 0.388
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TunsBudunadiliaanadasiunisnaassdwinnis
duanmznsndsUenagluveuindiimun wdniwadls
nnsneInsaiUIeufisuAasefildannisnaaes
m19197 6 lnednuaaniizlunisnaaeesiuay 10
anz ¥nsingn 3 A% wavisuaAImLAaALAREY
Y0915 NIl IMTUAIAIINYTUIERL LAY 5
Wesidud Tnedurumanadoosidudvasniiy
mwmm%ué’ugmﬁ (Mean Absolute Percentage Error :
MAPE) I¢ 3.15 wWosidud deluiiu 5 Wesiduduasen
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Predictor Coef T-
SE Coef P-Value
Value
Constan 0.65085 0.02928 22.23 <0.001
Speed -0.00029546 0.00001842  -16.04 <0.001
Depth 0.48481 0.03684 13.16 <0.001
Feed 2.7694 0.1842 15.04 <0.001

S =0.0270713 R-Sq = 89.5% R-Sq(ad)) = 89.1%

wazeniinldage

Speed Depth Feed RaCal.  Actual
No. (rpm.) (mm.) (mm./rev.) (Ft) Ra (dt)
1 1300 0.12 0.015 0.367 0.341
2 1350 0.14 0.020 0.376 0.345
3 1400 0.16 0.025 0.385 0.358
4 1450 0.18 0.035 0.408 0.377
5 1500 0.22 0.045 0.440 0.478
6 1550 0.24 0.015 0.352 0.320
7 1600 0.26 0.020 0.361 0.398
8 1650 0.28 0.025 0.369 0.340
9 1700 0.29 0.035 0.387 0.354
10 1700 0.30 0.045 0.420 0.388
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Ra =0.651- 0.000295Speed + 0.485Depth + 2.77Feed (2)
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