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Abstract— Laser cutting is widely used thermal energy based 

non-contact type, non- convectional machining process. In 

the present research, the effect of laser machine processing 

parameters such as laser power, gas pressure, cutting speed 

and thickness effect on measured response such as surface 

roughness. The experiment is designed according to Taguchi 

L9 orthogonal array with three different level of each input 

parameter. For result interpretation, analysis of variance 

(ANOVA) was conducted and optimum parameters selected 

on the basis of the signal to noise ratio, which confirms the 

experimental result. Find out most important role of input 

parameter on output parameter. 
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I. INTRODUCTION 

In 1960, the first working laser was described as "a solution 

looking for a problem." It was in short order, and with some 

creative thinking, the laser's distinctive qualities were being 

found to have numerous applications. The laser's power to 

produce an intense, very narrow beam of light from a single 

orientation was being captured for science, technology, and 

medicine. Today, lasers are everywhere--from research 

laboratories at the cutting edge of quantum physics to medical 

clinics, supermarket checkouts and even the telephone 

network. The term laser is a short form of Light Amplification 

Stimulation Emission of Radiation (LASER) and the Laser 

Beam Cutting (LBC) is a method of cutting metal utilizing a 

high intensity laser for melting and vaporizing material and 

related tolaser beam machining.A medium, either gaseous or 

solid, is excited to emit a monochromatic (single wavelength) 

coherent source of light. This light can be focused to a point 

source, called spot size, resulting in very high power, 

densities, capable of vaporizing various materials 

II. DESIGN OF EXPERIMENT 

A. Planning 

Careful planning can help to avoid problems that can occur 

during the execution of the experimental plan. 

B. Screening 

In many process development and manufacturing 

applications, potentially influential variable are numerous. 

Screening reduces number of variable by identifying the key 

variable that affects product quality. This reduction allows 

focusing on process improvement effort on the really 

important variables. 

C. Optimization 

After identifying the important variables by screening, next 

step is to determine the best or optimal value for these 

experimental factors. Optimal factors values depend on the 

process objective. 

D. Verification 

Verification involves performing a follow- up experiment at 

the predicted best processing condition to confirm the 

optimization result. 

E. Factorial design 

Factorial design allows simultaneous study of effect that 

several factors may have on a process. When performing an 

experiment, varying the level of factor simultaneously rather 

than one at a time is efficient in terms of time and cost, and 

also allow for the study of interaction between the factors. 

Interaction is the driving force in many times processes. 

Without the use of factorial experiments, important 

interaction remains undetected. 

F. Response Surface Method 

Response surface methods are used to examine the 

relationship between one or more response variables and a set 

of quantitative experimental variables or factors. These 

methods are often employed after you have identified the 

important controllable factors and you want to find the factor 

setting that optimizes the response. 

G. Mixture Experiments 

Mixture experiments are special class of response surface 

experiment in which the product under investigation is made 

up of several components or ingredients. Design for these 

experiments is useful because many product design and 

development activities in industrial situation involve 

formulation or mixtures. In this situation, the response is a 

function of the proportions of the different ingredients in the 

mixture. 

H. Taguchi Design 

This experiment design proposed by Taguchi involves using 

orthogonal array to organize the parameters affecting the 

process and the levels at which they should be varied; it 

allows for the collection of the necessary data to determine 

which factor most affect product quality with a minimum 

amount of experimentation, thus saving time and resources. 

1) Why Taguchi Approach? 

 Easy to learn and apply. 

 Generally a smaller number of experiments are required 

 Effects of noise are treated. 

 Improvement can be expressed in terms of dollars. 
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III. MINITAB WORK & PROCESS 

 
Fig. 1: Minitab Work Sheet 

Input Parameters is Laser Power, Gas Pressure, Cutting 

Speed 

Constant parameter is work piece thickness 

Thickness Parameters Level1 Level2 Level3 

5mm 

Laser Power 1000 1100 1200 

Gas Pressure 0.5 0.6 0.7 

Cutting Speed 1600 1800 2000 

Table I: Process Parameter Level 

Ex. 

No. 

Laser 

Power 

Gas 

Pressure 

Cutting 

Speed 

Plate 

Thick 

Ness 

1. 1000 0.5 1600 5 

2. 1000 0.6 1800 5 

3. 1000 0.7 2000 5 

4. 1100 0.5 1800 5 

5. 1100 0.6 2000 5 

6. 1100 0.7 1600 5 

7. 1200 0.5 2000 5 

8. 1200 0.6 1600 5 

9. 1200 0.7 1800 5 

Table II: Taguchi Design Factor 

IV. EXPERIMENTAL WORK 

Ex.

No 

Laser 

Powe

r 

Gas 

Pressu

re 

Cutting 

Speed 

Plate 

Thick 

Ness 

Surfac

e 

Rough

ness 

1 1000 0.5 1600 5 2.69 

2 1000 0.6 1800 5 2.37 

3 1000 0.7 2000 5 3.41 

4 1100 0.5 1800 5 2.18 

5 1100 0.6 2000 5 2.70 

6 1100 0.7 1600 5 2.21 

7 1200 0.5 2000 5 2.60 

8 1200 0.6 1600 5 4.55 

9 1200 0.7 1800 5 3.75 

Table III: Experiment Table 

A. Experimental setup 

We have performed our experimental work at Phoenix laser 

cutting, GIDC, Makarpura. The specification of laser cutting 

machine on which we have performed our experimental work 

is given below. 

 
Fig. 2: Laser beam cutting Machine set-up 

B. Work Piece Details 

For study MS is selected, as it has a very large scale 

application in the process industry. The material selected 

thicknesses as 5 mm. The specimen size selected is 150mm 

X 75mm as per ASTM standards. 

 
Fig. 3: work piece material of MS before cutting 

 
Fig. 4: work piece material of MS after cutting 

V. CONCLUSION 

 In this presents analysis of various parameters and on the 

basis of experimental results, analysis of variance 

(ANOVA), and SN Ratio the following conclusions can 

be drawn for effective machining of MILD STEEL (MS) 

by LBC process as follows:.  

 I have concluded that at laser power 1200W, gas pressure 

0.6bar and  cutting speed 1600 mm/min, at that point 

measure the maximum surface roughness(4.55 𝜇m) and 

laser power 1100W, gas pressure 0.5bar and  cutting 
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speed 1800 mm/min, at that point measure the minimum 

surface roughness (2.18 𝜇m). 

 Low laser power with increase surface roughness, 

Cutting speed increase in most case surface roughness is 

decrease.  

 Laser Power is most significant control factor 

surface roughness. 
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