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Abstract

The research aims to study the surface roughness prediction in tuming of ductile cast iron using response surface
methodology with experiment design of Box-Behnken design. Factors used in the experiment include speed, feed rate,
depth of cut, and corner radius using ductile cast iron FCD 400. From the experiment, factors affecting the surface roughness
are speed, comer radius, feed rate, and depth of cut. The surface roughness tended to decrease when the feed rate and

depth of cut were decreased and increasing the speed corner radius up. The optimal conditions on the surface roughness
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were the speed of 1,700 rpm, feed rate of 0.04 mm/rev, depth of cut 0.1 mm, and corner radius of 1.2 mm. These

conditions resulted in the surface roughness of 0.2589 um.  From boring tuming to study the wear characteristics of the

insert, it was found that the fracture wears at the cutting edge due to the fraction and impact on the workpiece.

Keywords: Ductile Cast Iron, Surface Roughness, Response Surface Methodology, Box-Behnken Design
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Depth of Cut (mm) 0.1 0.2 0.3
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Analysis of Variance for Ra

Source DF Adj SS Adj MS F-Value p-
value

Regression 14 1.54190 | 0.110136 43.25 0.000

Linear 4 1.27335 | 0.318338 125.00 0.000
Speed 1 0.67687 | 0.676875 265.78 0.000
Feed Rate 1 0.22495 | 0.224954 88.33 0.000
Depth of Cut 1 0.12813 | 0.128133 50.31 0.000
CornerRadius 1 0.24339 | 0.243390 95.57 0.000

Square 4 0.20822 | 0.052056 20.44 0.000
Speed*Speed | 1 0.05885 | 0.058847 23.11 0.000
Feed*Feed 1 0.03771 | 0.037707 14.81 0.002
Depth*Depth 1 0.03850 | 0.038496 15.12 0.002
Corner*Corner| 1 0.01648 | 0.016477 6.47 0.026
2-Way 6 0.06032 | 0.010054 3.95 0.021
Speed*Feed 1 0.01210 | 0.012100 4.75 0.050
Speed*Depth | 1 0.00748 | 0.007482 294 0.112
Speed*Corner | 1 0.00001 | 0.000012 0.00 0.946
Feed*Depth 1 0.00319 | 0.003192 1.25 0.285
Feed*Corner 1 0.03725 0.37249 14.63 0.002
Depth*Corner | 1 0.00029 | 0.000289 0.11 0.742
Error 12 | 0.03056 | 0.002547
Lack-of-Fit 10 | 0.02887 | 0.002887 3.41 0.248
Pure Error 2 0.00169 | 0.000846
Total 26 1.57246

S = 0.0504653 R-Sq = 98.06%

R-Sq(adj) = 95.79% RSq(pred) = 89.18%
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\losannaunisanaesdiliainnisiasiegi Guilade
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Anusaseuiiuaudnlunisdn aruisaseudusaiiayn
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fusadayniia lidmanenuvsvssinveundnnde
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ABMIUL5759U 1,200 sausaud ons1dau 0.04
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wuvansutu ddral1uRanainiainit wazilan
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aun1shuguuuu iy Jadenldaunisanassuuuan
U lun1snennsainuesvssinveuvannaemies
FCD 400 vamnnsii 1

R, = 0.9617 -0.2375 (Speed) +0.1369 (Feed Rate)
+0.1033 (Depth of Cut) -0.1424 (Corner Radius)
+0.1050 (Speed?) -0.0841 (Feed Rate?) -0.0850 (Depth
of Cut?) -0.0556 (Corner Radius*)+0.0550 (Speed*Feed
Rate) -0.0965(Feed Rate*Corner Radius) (1)
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Model Predicted (Um) Actual ([m) % Error R-Sq% R-Sq(pred)%
Full Model 0.731 7.47 98.06 89.18
Ra
Reduced Model 0.759 3.92 97.36 93.69
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wensalunUSsuLfisuA93e (dt) Aldannnismeaes
LazivuAAANAARLARDUYEIN TN TAITIE BN
Lol 5 Wesidud TngAmnuvguseinvesr1aseiy
Amennsaifidnaliuansdasuil 7 naainnimaas
Ui eefidudvesruamaindeudiysaliadeves
aunsANYgYsERaWindy 3.72 Wedldud Felfosndn
munaandouiiimualy uazAogluinasineenusu
3.3 anwazmsanvseveudndn (Tool Wear)
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1 2 3 4 5 6 7 8 9 10
[d Ra Cal. (Ft) 0.259|1.008|0.932|0.749 | 0.980 | 0.848 | 1.106 | 1.015| 0.728 | 0.533
Actual Ra (dt) |0.272|1.036|0.974|0.733|0.991 | 0.896 | 1.128 | 1.038/| 0.695 | 0.578
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