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Abstract

This research is to evaluate the best factors or
parameters in metal machining process by applying
the Taguchi experimental design method to reduce
the number of factors that do not influence on the
machining or turning process. The experiment is
turning the high carbon steel with a diameter of 25.4
mm and a length of 76.2 mm by using a cutting tool
made of the high speed steel. The machining
efficiency is evaluated by measuring the rate of
turning scrap or MRR (Material Removal Rate). The
three factors defined are the spindle speed, the feed
rate and the depth of cut. The matrix experimental
plan is created by using a special table called an
orthogonal array in order to find out the factors that

influence on the experiment from many factors
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selected effectively. Minitab release 15.0 is also
used to compute the response variability as Taguchi
measurement, signal to noise ratio, or S/N, therefore
the number of experiments are 9 runs and after
conducting experiment and confirmation test, it
shows that the Taguchi method is useful in reducing
the number of factors that does not affect on this
experiment and saving the experimental time.

Keywords: method,

Taguchi turning  process,

machining parameter, production
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Job No. A B Cc D E F G H
1 220 | 1.033 | 0.50 | 15.91 | 669 | 648 | 21 1.32
2 220 | 1.147 | 0.60 15.5 670 | 650 | 20 | 1.29
3 220 | 1.392 | 0.75 | 11.92 | 668 | 650 | 18 | 1.51
4 380 | 1.033 | 0.60 9.78 657 | 635 | 22 | 2.25
5 380 | 1.147 | 0.75 9.05 659 | 641 18 | 1.99
6 380 | 1.392 | 0.50 8.95 672 | 655 | 17 | 1.90
7 510 | 1.033 | 0.75 9.84 666 | 654 | 12 | 1.22
8 510 | 1.147 | 0.50 7.07 669 | 662 7 0.99
9 510 | 1.392 | 0.60 8.16 667 | 655 | 12 | 1.47
it \atd] WWJZ

A = Spindle speed (RPM)
B = Feed rate (mm/rev)

C = Depth of cut (mm)

D = Time (sec)

E = Initial weight (g)

F = Final weight (g)

G = Difference of weight (g)

H = Material removal rate (MRR)
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Main Effects Plot for SN ratios
Data Means
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Job of NO A B C MRR SIN MEAN

1 220 1.033 0.50 1.32 2.41148 1.32

220 1.147 0.60 1.29 2.21179 1.29

220 1.392 0.75 1.51 3.57954 1.51

380 1.033 0.60 2.25 7.04365 2.25

380 1.147 0.75 1.99 5.97706 1.99

380 1.392 0.50 1.90 5.57507 1.90

510 1.033 0.75 1.22 1.72720 1.22

510 1.147 0.50 0.99 -0.08730 0.99

|l | N[l |~ |[w]|N

510 1.392 0.60 1.47 3.34635 1.47
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ATHN 6 AN lFNNINARBITT

AN 8 MAATNERANULUTUTIUEWTLEATNEIW SIN

JobNo. | A B ¢ D E F G H Analysis of Variance for S/N ratios
1 220 | 1.033 | 0.50 | 15.95 | 670 | 650 | 21 | 1.31 Source DF Adj SS | Adj MS F P
2 220 | 1.147 | 060 | 1559 | 670 | 651 | 19 | 1.22 A 2 33.7311 | 16.8655 | 40.95 | 0.024
3 220 1.392 | 0.75 11.99 | 668 | 650 18 1.50 B 2 3.3983 1.6991 413 0.195
4 380 | 1.033 | 0.60 | 9.80 | 657 | 636 | 21 | 2.14 c P 3.9229 19614 476 | 0174
5 380 | 1.147 | 0.75 | 9.00 | 659 | 642 | 17 | 1.88 Residual 5 0.8238 0.4119
6 380 | 1.392 | 0.50 | 9.10 | 672 | 655 | 17 | 1.87
Error
7 510 | 1.033 | 0.75 | 9.75 | 666 | 655 | 11 | 1.13 Total 8 418760
8 510 | 1.147 | 0.50 | 7.00 | 669 | 663 | 6 | 0.86
9 510 | 1.392 | 060 | 8.10 | 667 | 656 | 11 | 1.36
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Estimated Model Coefficients for S/N ratios
Term Coef SE Coef T P

Constant 3.5316 0.2139 16.509 0.004
A 220 -0.7974 0.3025 -2.636 0.119
A 380 2.6669 0.3025 8.815 0.013
B 1.033 0.1958 0.3025 0.647 0.584
B 1.147 -0.8311 0.3025 -2.747 0.111
C 0.50 -0.8986 0.3025 -2.970 0.097
C 0.60 0.6689 0.3025 2.211 0.158
S =0.6418 R-Sq=98.0% R-Sq(adj)=92.1%
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