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An Investigation of Optimum Cutting Conditions in Face Milling Mold Steel
Grade S50C By Carbide Tool
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Abstract

The purpose of this research is to investigate the effect of main factors on the surface
roughness in mold steels face milling by carbide tool for results obtained from the analysis used in
the manufacture of molds and other parts of the industry concerned the material is steel grade S50C
mold with a hardness between 280-325 HB using semi-automated milling machine Obraeci Strojie
brand FGV 32 model using insert carbide tool brand Iscar type SEKT 1204AFR-HM. The factors study
used a speed, feed rate and depth of cut. Preliminary experiments showed that the depth of cut does
not affect the surface roughness fix depth of cut at 0.5 mm. It was found from the experiment that
the factor affecting surface roughness was feed rate and speed with tendency for reduction of

roughness value at lower feed rate and greater cutting speed it was possible determine a facing
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condition by means of the equation R, = 1.29 - 0.000654Speed + 0.00305Feed Rate leading this

equation goes to use is in limitation speed 500-1,000 rpm. at feed rate 160-315 mm/min. From the

experiment is 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 of the

equation of surface roughness is 3.27% which is less than the margin of error and is acceptable.

Keywords: milling machine, mold steel, face milling, surface roughness.
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Analysis of Variance for Ra, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
Speed 1 0.089269 0.089269 0.089269 184.34 0.000
Feed Rate 1 0.091700 0.091700 0.091700 189.37 0.000
Depth of Cut 1 0.000001 0.000001 0.000001 0.00 0.969
Speed*Feed Rate 1 0.000884 0.000884 0.000884 1.83 0.184
Speed*Depth of Cut 1 0.000080 0.000080 0.000080 0.17 0.686
Feed Rate*Depth of Cut 1 0.000850 0.000850 0.000850 1.76 0.193
Speed*Feed Rate * 1 0.001564 0.001564 0.001564 3.23 0.080
Depth of Cut

Error 40 0.019370 0.019370 0.000484

Total a7 0.203718

S =0.0220057 R-Sq =90.49% R-Sq (adj) = 88.83%
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Analysis of Variance for Ra, using Adjusted SS for Tests
Source DF Seq SS Adj SS Adj MS F P
Speed 2 1.61410 1.61410 0.80705 140.62 0.000
Feed Rate 2 3.04819 3.04819 1.52410 265.56 0.000
Speed*Feed Rate 4 0.01271 0.01271 0.00318 0.55 0.697
Error 72 0.41322 0.41322 0.00574
Total 80 5.08822

S =0.0757572 R-Sq=91.88% R-Sq(ad)) = 90.98%
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Regression Analysis: Ra versus Speed, Feed Rate

The regression equation is Ra = 1.29 - 0.000654 Speed + 0.00305 Feed Rate

Predictor Coef SE Coef T P

0.05069 25.44 0.000
0.00004729 -13.82 0.000
0.0001524 19.99 0.000

Constant 1.28959
Speed -0.00065360
Feed Rate

0.0030464

S =0.0872478 R-Sq =88.3% R-Sq (ad)) = 88.0%
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