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Abstract— In this paper, we have tested on a plasma arc 

cutting machine but by using the Taguchi method. This 

machine is accurate, high finishing. This process is very 

cheap than another process like laser cutting. In the market, 

this process has a high demand. In this paper, we will go to 

study the Cutting Speed and Arc Gap and another import 

factor in this process are using the Taguchi method by using 

Minitab 17. We went Analysis Taguchi Analysis: surface 

roughness, kerf versus speed, ... ideas, air gap. By using this 

method ANOVO we will find General Linear Model: surface 

roughness versus speed, ... ides, air gap In this research we 

will use  Mild Steel E350. 
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I. INTRODUCTION 

Plasma arc cutting let's see what is mean by plasma is gas 

which is heated at the high temperature due to this Ionization 

get divided or break in electrons but we need only electrons. 

The temperature of electrons 20000 C.what mean of ARC as 

we all know that when positive and negative electrons come 

together it created a spark or ARC  

Fig. 1: Plasma arc cutting due to this gas get burn 

 As we see in the fig positive charge is in contact with 

the workpiece (mild steel E350) and there is one electrode 

which is a negative charge and there one inlet for which the 

compressed gas is coming and go in torch when the power is 

on then the gas get to bring and form a plasma stream which 

is coming for the nozzle and which is getting the workpieces 

in a straight line 

 The purpose of studying the plasma arc cutting 

machine to apply a Taguchi method and find the surface 

roughness which happens due to the cutting and also analysis 

the air gap  

II. OBJECTIVES 

1) To study the influence of Plasma Arc Cutting parameters 

on Mild Steel. (E350) 

2) Study the Taguchi method  

3) To find the surface Analysis Taguchi Analysis: surface 

roughness, kerf versus speed, ... ideas, air gap 

4) To find ANOVO we will find General Linear Model: 

surface roughness versus speed, ... ides, air gap 

III. EXPERIMENTAL SETUP  

The experiment will perform a CNC plasma cutting machine 

which has only 2 torches the cutting will on 6.5mm on the 

mild steel E350 with the use of oxygen as plasma and air we 

use a shielding. This material will cool at room temperature 

Length 250mm 

Breadth 200mm 

Width 5mm 

Table 1: Specimens dimension 

In this process, we take 9 reading of material 

IV. MECHANICAL PROPERTIES OF MILD STEEL 

Grade 
Tensile strength 

N/MM^2 

Elongation 

(%) 

IS 2062 

E350 
490 22% 

Table 2: 

V. PARAMETER 

Sr no speed 
Gas provides  

(bar) 

Air gap  

(mm) 

1 500 1 1.5 

2 500 2 1.8 

3 500 3 2 

4 600 1 1.8 

5 600 2 2 

6 600 3 1.5 

7 700 1 2 

8 700 2 1.5 

9 700 3 1.8 

Table 3: 

VI. RESULTS AND DISCUSSION FOR MILD STEEL - E350 

GRADE  

To measure the workpiece we have to use the measuring tape 

we have taken 9 test on the material on the given parameter 

first we have to use Taguchi Design and find Signal noise 

ratios, Means, Standard deviation this data is taken for 

Minitab 17 

A. Taguchi Design 

Design Summary 

Taguchi Array L9(3^3) 

Factors: 3 

Runs: 9 

Columns of L9(3^4) array: 1 2 
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B. Plasma arc Cutting Results (Taguchi Design) 

Sr no speed 
gas provides 

(bar) 

air gap  

(mm) 

surface roughness 

(um) 

Kerf 

(mm) 
SNRA1 STDE1 MEAN1 

1 500 1 1.5 198.01 1.99 -42.9239 138.607 100 

2 500 2 1.8 198.9 0.877 -42.9625 140.023 99.889 

3 500 3 2 199.5 0.95 -42.9887 140.396 100.225 

4 600 1 1.8 199.1 1.99 -42.9716 139.378 100.545 

5 600 2 2 199.14 0.86 -42.973 140.205 100 

6 600 3 1.5 199.237 0.3 -42.9771 140.67 99.769 

7 700 1 2 199.31 0.69 -42.9803 140.446 100 

8 700 2 1.5 199.842 1.158 -43.0036 140.491 100.5 

9 700 3 1.8 196.79 3.21 -42.8709 136.882 100 

1) Table: Signal to noise ratios 

Level speed Gas provides air gap 

1 -42.96 -42.96 -42.97 

2 -42.97 -42.98 -42.93 

3 -42.95 -42.95 -42.98 

Delta 0.02 0.03 0.05 

Rank 3 2 1 

Table 6: Smaller is better 

 
 

Level speed Gas provides air gap 

1 100 100.2 100.1 

2 100.1 100.1 100.1 

3 100.2 100 100.1 

Delta 0.1 0.2 0.1 

Rank 2 1 3 

Table 7: Means 

 
 

Level speed Gas provides air gap 

1 139.7 139.5 139.9 

2 140.1 140.2 138.8 

3 139.3 139.3 140.3 

Delta 0.8 0.9 1.6 

Rank 3 2 1 

Table: Standard Deviations 

 

C. Analysis of variance 

The analysis of variance of the plasma arc cutting is taking for given Parmenter the data is analyzed in Minitab 17

Sr no speed gas provides air gap surface roughness kerf RESI RESI_1 SRES SRES_1 

1 500 1 1.5 198.01 1.99 0 0 * * 

2 500 2 1.8 198.9 0.877 -0.0000042 -0.371833 -1 -1 

3 500 3 2 199.5 0.95 0.0000042 0.371833 1 1 

4 600 1 1.8 199.1 1.99 0.0000042 0.371833 1 1 

5 600 2 2 199.14 0.86 0 0 * * 

6 600 3 1.5 199.237 0.3 -0.0000042 -0.371833 -1 -1 

7 700 1 2 199.31 0.69 -0.0000042 -0.371833 -1 -1 

8 700 2 1.5 199.842 1.158 0.0000042 0.371833 1 1 

Table: Analysis of Variance for Transformed Response 
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Source DF Seq SS 
Contrib 

ution 
Adj SS Adj MS F-Value P-Value 

speed 2 0 36.03% 0 0 3.65 0.347 

gas provides 2 0 40.38% 0 0 3.02 0.377 

air gap 2 0 15.41% 0 0 0.94 0.589 

Error 1 0 8.18% 0 0   

Total 7 0 100.00%     

Table: Analysis of Variance 

Source DF Seq SS Contribution Adj SS Adj MS F-Value P-Value 

speed 2 0.1585 6.28% 0.3251 0.16257 0.2 0.848 

gas provides 2 1.3875 54.94% 1.1651 0.58255 0.7 0.645 

air gap 2 0.1499 5.93% 0.1499 0.07493 0.09 0.92 

Error 1 0.8296 32.85% 0.8296 0.82956   

Total 7 2.5255 100.00%     

 

 

VII. CONCLUSION 

This experiment which is on plasma arc cutting matching is 

analyzed in Minitab 17 by using the material know as MS 

E350. Taguchi method is a very systematic and efficient 

methodology and simple the work  

 In this paper, we have optimal parameters due to this 

Minitab 17 we have analyzed it fast without using any hard 

techniques.  

 In this experiment, we have contact material know 

as Mild steel E350 which is used in various applications 

nowadays this experiment is a combination of DOE, Taguchi, 

and Analysis of variance. The parameter we have speed, gas 

provides, airgap, surface roughness, kerf, and Orthogonal 

Array 

 Analysis of variance has been contacting to find the 

error which is 32.85%, speed is 6.38%, gas provides 54.94%, 

air gap 5.93% 
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