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Abstract— This paper is based on the optimization of the 

turning parameters of the lathe machine by the Taguchi 

method. In this paper, we will choose Surface Roughness to 

be used as output control parameters and spindle speed, feed 

and depth of cut as input control parameters. And input 

control parameters are taking up to three levels. We are 

choosing Conventional Center Lathe for the experiment. 

After compiling the optimum parameter, we have composed 

the ANOVA table of contents in which the percentage 

contribution of the input parameter is shown, which is 

according to the reduction of surface roughness. 
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I. INTRODUCTION 

Receiving good quality with good production at the present 

time is a major challenge of the manufacturing factory. 

Because good quality machine components last longer and 

work properly with ease and simplicity. The lathe machine is 

a very essential machine for all the manufacturing factories 

that provides their full or part-time co-production to make all 

types of machine components. Surface finish is a very 

essential requirement for all types of machine components. 

So it's important to reduce Surface Roughness. Its unit is µm. 

In this work, our aim is to reduce Surface Roughness. For this 

we will seek the help of the Taguchi method which helps us 

to find the optimum parameter. 

II. TAGUCH METHOD 

The Taguchi method is a good option for maintaining the 

quality of any machine component and the contribution of the 

necessary ingredients in the work. Whenever an attempt is 

made to reduce surface roughness of any machine component 

then more time is spent on the machine and the percentage of 

component rejection increases. The Taguchi method helps us 

to reduce surface roughness without wastage of time. The 

main purpose of the Taguchi method is to reduce the process 

changes through the strong design of the experiment. It was 

expanded by Dr. Genichi Taguchi of Japan. A method was 

designed to design experiments by Dr. Taguchi, who 

examines the performance of the process. The use of 

orthogonal arrays in Taguchi method by Dr. Taguchi was 

used to adjust the input control parameters and their different 

level parameters affecting the result in experimental work. 

Through this, we can maintain the quality along with saving 

resources and time. 

III. EXPERIMENT SET UP AND CONDITIONS FOR CUTTING 

A. Experiment 

Experiment set up is shown in fig.1.In this experiment we will 

use the HSS material cutting tool for turning operation and 

we will use a cylindrical work segment of mild steel. We have 

done the whole experimental work on the Conventional 

Center lathe machine. The three harvesting parameters used 

are spindle speed, feed and depth of cut. All parameters are 

taken up to three levels. All input control parameters used are 

shown in Table No.1 with their different levels and chemical 

composition of Mild Steel is shown in Table No. 2. 

Sr. 

No. 

Input Control 

Parameters 

Level-

1 

Level-

2 

Level-

3 

1 
Spindle Speed 

(RPM) 
200 600 800 

2 Feed (mm/rev.) 0.05 0.1 0.15 

3 Depth of Cut(mm) 0.5 1.0 1.5 

Table 1: Input Control Parameters 

Component C Si MN S P 

Wt% 
0.16-

0.25 

Max. 

0.4 

0.7-

0.9 

Max. 

0.04 

Max. 

0.04 

Table 2: Chemical Composition of Mild Steel 

 
Fig. 1: Experiment set up 

For inspection we have used Surface Roughness 

tester which tells us the workpiece Surface Roughness after 

the turning operation. We have used L9 orthogonal arrays for 

experimental work. 

B. Turning Process 

Turning is a process in which the workpiece is rotated on a 

certain axis, and by cutting a cut from a pointing shearing tool 

on the rotating workpiece, the substance is removed from the 

surface of the work segment in the form of chips. Through the 

process of turning, the work segment is given cylindrical, 

conical form. If we have a parallel cut of the rotating axis of 

the workpiece by the sharp edges tool on the workpiece then 

we get a cylindrical shape at the end of this process and this 

process is called simple turning. And if we cut the sharpened 

tool from the rotating axis of the workpiece to the angle of an 

angle, then in this process we get a cone-shaped shape and 
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this whole process is called Taper Turning. Our three input 

control parameters affecting Surface Roughness are Spindle 

Speed, Feed and Depth of Cut. The number of rounds per 

minute applied by the workpiece caught by any device on the 

headstock of the lathe machine is called the spindle speed of 

the machine and its unit is RPM (round per minute).The 

distance traveled by the sharp edging tool on one rotation by 

the spindle of the head stock of the lathe machine is called the 

feed. Its unit is mm/revolution. To remove the material from 

the rotating work segment, the tip of the tool is inserted inside 

the workpiece as the depth of cut. We will use the L9 

orthogonal array for the appropriate combination of input 

control parameter, which is shown in Table No. 3. For 

experimental work we will use the 50mm diameter and 

102mm length bar of mild steel. To get the correct size and to 

remove the black surface and rolling defect, we will first 

make the bar by 48 mm diameter and 100 mm length by 

turning. And now we will move the experiment according to 

the orthogonal array of Table No. 3. According to the 

orthogonal array, the values of Surface Roughness and their 

S/N ratios received on each orthogonal array are also shown 

in Table No. 3. 

Sr. 

No. 

Spindle 

Speed 

(A) 

Feed 

(B) 

Depth 

of 

Cut 

(C) 

Surface 

Roughness 

(in µm) 

S/N ratio 

of surface 

Roughness 

1 200 0.05 0.5 12.0 -21.5836 

2 200 0.10 1.0 7.2 -17.1466 

3 200 0.15 1.5 6.2 -15.8478 

4 600 0.05 1.0 2.4 -7.6042 

5 600 0.10 1.5 7.4 -17.3846 

6 600 0.15 0.5 5.8 -15.2686 

7 800 0.05 1.5 4.8 -13.6248 

8 800 0.10 0.5 1.2 -1.5836 

9 800 0.15 1.0 9.0 -19.0849 

Table 3: Values of Surface Roughness and their S/N ratio 

IV. RESULT AND DISCUSSION 

A. Optimum Parameter 

 
Fig. 2: Variation of Mean of S/N Ratios of Surface 

Roughness 

Fig. No. 2 and Table No. 4 show that the optimum parameter 

is A3B2C1. This means that the spindle speed of 800 RPM, 

feed0.1mm/rev. and 0.5mm depth of cut that we get the result 

will be the best of all results. Fig. No. 2 and Table No.4 both 

are show that the optimum of mean of the signal to noise ratio 

(SNR) of surface roughness. 

Level Spindle Speed(A) Feed(B) Depth Of Cut(C) 

1 -18.19 -14.27 -12.81 

2 -13.42 -12.04 -14.61 

3 -11.43 -16.73 -15.62 

Delta 6.76 4.70 2.81 

Rank 1 2 3 

Table 4: Response Table for Signal to Noise Ratios 

B. Analysis of Variance (ANOVA) 

In the ANOVA table, we can see the contribution percentage 

of all the input control parameters. The ANOVA table is 

shown in Table No.5. From the ANOVA table, we can know 

that Spindle Speed plays the most important role to reduce 

Surface Roughness. Its contribution is 26.59% in percentage. 

After this, the feed comes in second place and the 

contribution of the feed in the percentage is 5.44%. And 

finally the control parameter contributing to the least 

percentage contribution is Depth of Cut, which contributes 

0.07%. 

Source DF Seq SS 
% 

Contribution 

Adj 

MS 

F- 

Value 

A 2 22.7289 26.59 11.3644 0.39 

B 2 4.6489 5.44 2.3244 0.08 

C 2 0.0622 0.07 0.0311 0.00 

Error 2 58.0356 67.90 29.0178  

Total 8 85.4756 100   

Table 5: Analysis of Variance 

V. CONCLUSION 

Using the Taguchi method, we achieved the combination of 

A3B2C1 levels as optimum parameter. 

That means we will get the lowest value of Surface 

Roughness on the A3B2C1 in the turning process. The best 

input control parameter is Spindle Speed which contributes 

26.59%. And there is a feed in the second place, which 

contributes 5.44%. The lowest input control parameter is the 

depth of cut because it only supports 0.07%. The error as a 

percentage is 67.9% which it reveals is that the noise factor 

needs to be controlled very well. 
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