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Abstract: LASER stands for Light Amplification by Stimulated Emission of Radiation. Laser-beam machining is a 

modern, subtractive, thermal material-removal process that utilizes a high-energy, coherent, high intensity beam of light 

beam to melt and vaporize particles on the surface of metallic and non-metallic workpieces. Lasers can be used to cut, 

drill, weld and mark and to make complex job profiles which requires accuracy and precision. Laser also has many 

medical uses (like in dental industry, surgery, cancer treatment, etc.). This modern technology is finding ways to integrate 

into daily life with a purpose of easing our work. The main aim of this paper is to study briefly about Laser Beam 

Machining with parameters included as this paper touches the very key points of working, existence, uses, types and their 

usage with their respective lifespan. 
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I. INTRODUCTION: 

Laser-beam machining is a non-traditional, subtractive, thermal material-removal process that utilizes a high-energy, 

coherent light beam to melt and vaporize particles on the surface of metallic and non-metallic workpieces. Lasers 

can be used to cut, drill, weld and mark [1] [2]. LBM is particularly suitable for making accurately placed holes. 

LBM uses the light energy (focused coherent beam of monochromatic light) to remove material by vaporization and 

ablation (evaporation or melting of a surface through heating by friction).The light energy is pulsed so that the 

released energy results in an impulse against the work surface that produces a combination of evaporation and 

melting with the melted material evacuating the surface at high velocities. Laser beams are being used for a variety 

of industrial applications, including heat treatment, welding, and measurement as well as cutting, drilling, slitting, 

slotting, marking operations, scribing. It does not involve mass material removal but does provide rapid material 

removal with an easily controlled non-contact, non-wearing tool. 

 

II. LITERATURE REVIEW 

In the year 2003; in the month of March, Giovanni Tani, Luca Tomesani, Giampaola Campana published a paper on 

―Prediction Of Melt Geometry In Laser Cutting‖ to find an analytical model for the evaluation of the melt film 

geometry in laser cutting of steels is developed. 

In the year 2004; in the month of April, Giovanni Tani, Luca Tomesani, Giampaola Campana, Alessandro Fortunato 

published a paper on ―Quality Factors Assessed By Analytical Modelling In Laser Cutting‖ to find striation and 

dross formation are analysed by means of an analytical model which, by considering mass, force and energy 

balances, evaluates the 3D geometry of the cutting front, and the geometry and temperature fields of the melt film. 

 
Figure (1): A Picture of a Fibre Laser Beam Machine doing a complex decoration job.
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Figure (2): A Diagram showing Feedback system of a Laser Beam Machine. 

In the year 2006; in the month of January, Miroslav Radovanovic, Predrag DAŠIĆ published a paper on ―Research 

on Surface Roughness by Laser Cut‖ to find experimental research referring to the determination of surface 

indicators obtained by laser cutting. The relationships between roughness parameters are given by linear and 

exponential equations. 

In the month of January, M. Sobih, P.L. Crouse, and L. Li published a paper on ―Laser Cutting Of Variable 

Thickness Materials – Understanding The Problem‖ to find that Quality of cut was examined in terms of dross 

attachment, surface roughness, perpendicularity, kerf width, and striation height. 

In the year 2007; in the month of September, C.F. Sanchez Valde´ sa, C. Pe´ rez-Penicheta, C. Nodaa, M. Arronteb, 

A.J. Batista-Leyvac, Ø. Haugend, T.H. Johansend, Z. Hane, E. Altshulera published a paper on ―Laser Patterning: A 

New Approach To Measure Local Magneto-Transport Properties In Multifilamentary Superconducting Tapes‖ to 

find out  that laser patterning of superconducting BSCCO-Ag tapes constitutes a simple approach to measure local 

transport properties in a direct way, even able to separate inter- and intra-filament contributions to the overall 

transport behaviour of the sample. In the month of November, M. Sobih, P.L. Crouse, and L. Li published a paper 

on ―Elimination of Striation in Laser Cutting of Mild Steel‖ to find that High-power laser cutting is extensively used 

in many industrial applications. An important weakness of this process is the formation of striations (regular lines 

down the cut surface), which affect the quality of the surfaces produced. The elimination of striation formation is of 

considerable importance, since it could open up a variety of novel high-precision applications. In the year 2008; in 

the month of November, Mohd Aiman Shah Bin Abdullah published a paper on ―Carbon Dioxide (Co2) Laser Cut 

Quality Of Acrylic With Different Power Levels‖ to find and examine the effects of laser cutting of acrylic material 

with the use of different power levels and constant feed rate. 

In the year 2009; in the month of October, I.V. Shuba published a paper on ―Mechanical Impact Of Gas Flow On 

The Surface Of Penetration Channel Walls In Gas-Laser Cutting‖ to find out the features of assist gas flow in gas-

laser cutting of 10 mm steel plates.  

In the year 2010; in the month of October, JESS PAYNE published a paper on ―Cutting Through The Surface: The 

Use Of Laser Cutting Technology With Traditional Textile Process‖ to find out the use of  laser cutting technology 

in conjunction with textile materials, but little research has been conducted into the use of this technology in 

conjunction with textile processes. 

In the year 2011; in the month of April, Miroslav Radovanovic, Milos MADIC published a paper on ―Experimental 

Investigations Of CO2 Laser Cut Quality: A Review‖ to find out the state of the art in the field of CO2 laser cutting 

of various engineering materials with special emphasis on experimental investigations that dealt with analysing 

process parameters that affect the cut quality characteristics.  
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In the month of June, Arun Kumar Pandey and Avanish Kumar Dubey published a paper on ―Intelligent Modelling 

of Laser Cutting of Thin Sheet‖ to find out a modelling study of laser cutting process of a thin metal sheet. 

In the year 2012; in the month of May, M. Sobih and W.M. Hussein published a paper on ―Scoring Model For Fibre 

Laser Cutting Of Mild Steel Sheets‖ to find out the use of a scoring model of Projection to Latent Structure (PLS) 

technique and applies it to study the effects of fibre laser cutting process parameters and their interactions on the 

quality achieved during cutting mild steel sheets. In the month of August, Pradipkumar S. Chaudhari, Prof. Dhaval 

M. Patel published a paper on ―Parametric Effect Of Fibre Laser Cutting On Surface Roughness In 5 Mm Thick 

Mild Steel Sheet (IS-2062)‖ to aim at evaluating steel is a daily used material and dominantly processing 

parameters, such as the laser used in the laser cutting industry. In the month of August, Y. Nukman, M. A. Hassan 

and M. Z. Harizam published a paper on ―Optimization Of Prediction Error In CO2 Laser Cutting Process By 

Taguchi Artificial Neural Network Hybrid With Genetic Algorithm‖ to find out Simulation and prediction of CO2 

laser cutting of Perspex glass has been done by feed forward back propagation Artificial Neural Network (ANN). In 

the month of September, I. A. Choudury, W.C. Chong, G. Vahid published a paper on ―Hole Qualities In Laser 

Trepanning Of Polymeric Materials‖ to find out the material removal process is by focusing laser beam onto the 

work material for melting and vaporizing the unwanted material to create a hole. 

In the year 2013; in the month of November, Mustafa Zaidi, Imran Amin, Ahmad Hussain, Nukman Yusoff 

published a paper on ―Estimation Of Ann Modelling Of Laser Cutting With Missing Values‖ to find out Orthogonal 

array based experimental data were trained by Artificial Neural Network (ANN) for the modelling of laser cutting 

process of Perspex sheet. In the year 2014; in the month of February, Majid Hashemzadeh published a paper on 

―Investigations Into Fibre Laser Cutting‖ to find out a better study fibre oxygen/nitrogen laser cutting of mild steel, 

in terms of kerf width, heat affected zone, surface roughness and the phenomenon of striation generation. Better 

understanding of laser piercing is needed to be able to minimise the amount of material wastage in laser cutting. In 

the month of April, B.Moharana, Rakesh Gupta, Bashishth Kumar Kushwaha published a paper on ―Optimization 

And Design Of A Laser-Cutting Machine Using Delta Robot‖ to find out a particular Delta, developed for high-

speed laser cutting. In the month of May, M. Meboldt, Q. Lohmeyer and B. Leutenecker published a paper on 

―Prototyping With Laser Cutters In Large Engineering Design Classes‖ to find out an educational approach that 

introduces laser cutters for application in large engineering design classes to cost-efficiently realize high-fidelity 

prototypes and thus, allow several hundred students to early experience the interdependencies of their technical 

system‘s design and its functionality in manufacture, assembly and operation. In the month of June, V. Senthilkumar 

published a paper on ―Laser Cutting Process – A Review‖ to find out a state of the art in the field of laser cutting 

process.  

In the month of November, K.F. Tamrin, Y. Nukman, I.A. Choudhury, S. Shirley published a paper on ―Multiple-

Objective Optimization In Precision Laser Cutting Of Different Thermoplastics‖ to find out the use of grey 

relational analysis to determine a single optimized set of cutting parameters for three different thermoplastics. 

In the year 2015; in the month of February, Chithirai Pon Selvan M, Nethri Rammohan and Sachidananda HK 

published a paper on ―Laser Beam Machining: A Literature Review On Heat Affected Zones, Cut Quality And 

Comparative Study‖ to find out that affect the quality of the process such as heat affected zone formed in the work-

piece, laser cut quality and why laser beam machining is more advanced than the other machining processes. In the 

month of March, Archana Tamrakar, S. N. Siddique published a paper on ―Optimization of Hybrid Robot for Laser 

Cutting Operations‖ to find out a study of combinations of parallel and serial manipulator developed for high-speed 

laser cutting. In the month of April, Dustin Beyer, Serafima Gurevich, Stefanie Mueller, Hsiang-Ting Chen, Patrick 

Baudisch published a paper on ―Platener: Low-Fidelity Fabrication Of 3d Objects By Substituting 3d Print With 

Laser-Cut Plates‖ to find out a system that allows quickly fabricating intermediate design iterations of 3D models, a 

process also known as low-fidelity fabrication. In the month of May, Dongyun Wang, Qiwei Yu, Yu Zhang 

published a paper on ―Research on Laser Marking Speed Optimization by Using Genetic Algorithm‖ to find out to 

help improve the laser‘s travel efficiency to some extent. NiniLi4 extracted the nodes from the contour, then 

optimized the path nodes using a local search optimization algorithm, and eventually obtained an approximate 

optimal solution. To further improve laser marking efficiency, a new method based on GA is proposed. In the month 

of June, Yogesh D. Pawar, Dr. K. H. Inamdar published a paper on ―Optimisation Of Quality Characteristics Of 

Laser Cutting‖ and the main aim of this paper is to evaluate above mentioned quality characteristics by varying 

different input parameters such as laser power, speed, feed, pulsing frequency, gas pressure, duty etc. In the month 

of August, Mohamed Hassan Gadallah and Hany Mohamed Abdu published a paper on ―Modelling and 

Optimisation of Laser Cutting Operations‖ to find out optimized parameters of laser beam cutting parameters of 

stainless steel (316L) considering the effect of input parameters such as power, oxygen pressure, frequency and 

cutting speed. In the month of August, Alexander Stepanova, Esa Saukkonenb, Heidi Piilia published a paper on 

―Possibilities of Laser Processing of Paper Materials‖ to find out the potential and gives overview of laser 
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application in processing of paper materials. In the month of November, Udayan Umapathi, Hsiang-Ting Chen, 

Stefanie Mueller, Ludwig Wall, Anna Seufert, Patrick Baudisch published a paper on ―LaserStacker: Fabricating 3d 

Objects By Laser Cutting And Welding‖ to find out the use the laser cutter to not only cut but also to weld. Users 

place not one acrylic sheet, but a stack of acrylic sheets into their cutter. In the month of November, Simon 

Klancnik, Derzija Begic Hajdarevic, Matej Paulic, Mirko Ficko, Ahmet Cekic, Maida Cohodar Husic published a 

paper on ―Prediction Of Laser Cut Quality For Tungsten Alloy Using The Neural Network Method‖ to find out a 

developed back-propagation artificial neural network (BP- ANN) model for the analysis and prediction of cut 

quality during the CO2 laser cutting process. In the presented study, three input process parameters were considered 

such as laser power, cutting speed and assist gas type, and two output parameters such as kerf width and average 

surface roughness. 

In the year 2016, in the month of February, Imed Miraoui, Mohamed Boujelbene, and Mouna Zaied published a 

paper on ―High-Power Laser Cutting of Steel Plates: Heat Affected Zone Analysis‖ to find out the thermal effect of 

CO2 high-power laser cutting on cut surface of steel plates is investigated. The effect of the input laser cutting 

parameters on the melted zone depth (MZ), the heat affected zone depth (HAZ), and the micro hardness beneath the 

cut surface is analysed. A mathematical model is developed to relate the output process parameters to the input laser 

cutting parameters. Three input process parameters such as laser beam diameter, cutting speed, and laser power are 

investigated. 

In the year 2017; in the month of January, Yijun Zhou, Jilan Kong, Jin Zhang published a paper on ―Study On The 

Role Of Supersonic Nozzle In Fibre Laser Cutting Of Stainless Steel‖ to find out orthogonal experiment takes 

nozzle standoff distance, cutting speed, Laser power and gas pressure as its impacting factors. In the month of May-

June, Christine Marie J. Madrid, Raymond S. Saldua published a paper on ―Paper And Fabric Cutting Solution 

Using Automated Cutting System‖ to find out an alternative solution for manual cutting or engraving that could set 

out to give artists, illustrators, designers and everyone in between have an easy access to laser cutting so they could 

make their designs a reality. In the month of June, Z Y Wu, Y L Zhang, L Li, L H Wu and N B Liu published a 

paper on ―Research on NC Laser Combined Cutting Optimization Model of Sheet Metal Parts‖ to find out 

optimization problem for NC laser combined cutting of sheet metal parts was taken as the research object in this 

paper. The problem included two contents: combined packing optimization and combined cutting path optimization. 

In the year 2018; in the month of January, P. Jamaleswara Kumar, A. Siva Sai Tarun, M. Gowtham, P. Thamma 

Rao, G. Yashwanth published a paper on ―Design And Fabrication Of Portable Laser Cutting And Engraving 

Machine‖ to find out the fundamental goal is to design and fabricate the laser cutting and engraving machine which 

is convenient to controlled by the Arduino CNC. In the month of April, Kishore Shelke, Swapnil Maindargi, Akshay 

Vetal, Pranav Mantri, Amit Nichat published a paper on ―Application Of Reverse Engineering For Converting 

Cartesian Coordinate System Into Laser Cutting Machine‖ to find out the application of reverse engineering for 

converting Cartesian coordinate system into laser cutter. In the month of June, J. Sebastian Joyal, R. Ram Kumar, K. 

Ganesh, I. Justin Antony Raj published a paper on ―Experimental Investigation On Laser Cutting Of Aluminium 

Alloy (BS1100) Sheet Using Co2 Laser‖ to find out the laser cutting operation on aluminium alloy using CO2 laser 

was carried out by considering the process parameter laser power, cutting speed, nozzle standoff distance and assist 

gas pressure. 

In the month of June, Sandeep Kumar Singh and Ajay Kumar Maurya published a paper on ―Review on Laser Beam 

Machining Process Parameter Optimization‖ to find out that depending on the application of the laser cutter a 

selection of different gases are used in conjunction with the cutting. 

 

III. CHARACTERISTICS OF A LASER BEAM: 

The following characteristics of laser beam is noted while it is operated: 

Coherence: In LASER, the electrons transitions occurs artificially. All photons emitted in it have the same energy, 

frequency, or wavelength. Hence, they are in phase in space and time. In LASER, stimulated emission is used to 

produce light. Thus, light generated by LASER is highly coherent. Because of this coherence, a large amount of 

power can be concentrated in a narrow space. 

Directionality: In LASER, due to stimulated emission, laser emits light in one direction. This is called directionality 

of laser light. The width of laser light is extremely narrow. Hence, a laser beam can travel long distances without 

spreading. 

Monochromatic: Monochromatic light means a light containing a single colour or wavelength. The photons emitted 

in laser have same energy, frequency, and wavelength. Hence, a laser light covers a very narrow range of 

frequencies or wavelength. 
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High Intensity: We know that the Intensity of a wave is the energy per unit time flowing through a normal area. In 

LASER, the light spreads in small region of space and in a small wavelength range. Hence, laser light has a greater 

intensity when compared to the ordinary light. 

 

IV. WORKING PRINCIPLE: 

Key principle behind the operation of LASER was first published in 1917 by Albert Einstein when he hypothesized 

that under the proper conditions light energy of a particular frequency could be used to stimulate the electrons in an 

atom to emit additional light exactly with the same characteristics as the original stimulating light source.  

However, to build a working laser two conditions need to be met:  

Energy source that provides the initial stimulation must be powerful enough to ensure that the majority of the atoms 

or molecules in the material to be lased are at their higher energy level  

Feedback mechanism that captures and redirects a portion of the coherent photons back into the active medium to 

stimulate the emission of still more photons of the same frequency and phase. 

 

4.1. Beam Parameters: 

These are factors that define the properties of the laser beam, which are: 

Wavelength: The wavelength depends on the transitions in the process of stimulated emission with respect to the 

physical mechanisms.It has important effect on material‗s surface absorptivity [7]. 

Power, intensity and spot size: The size of a laser system is usually defined in the term of power. 

The power of laser system is the total energy emitted in the form of laser light per second. Without proper power 

input, cutting cannot be started. 

The intensity of the laser beam is the power divided by the area over which the power is concentrated [7]. 

Spot size is the irradiated area of laser beam. In laser cutting application, it is required to focus beam into minimum 

spot size [7]. 

Continuous wave (CW) and pulsed laser power: Both can achieve the high intensity needed for laser cutting. The 

cutting speed is determined by the average power level present in the system. 

 

4.2. Process Parameters: 

Laser Beam Machine works on certain parameters. These are parameters that characterize the properties of the laser 

beam which include: 

Focusing of Laser Beams: The focal length of lens is about the distance from the position of focal lens to the focal 

spot. In the fibre laser system, the laser beam is delivered by the fibre optics and use a collimator to form the 

divergent laser beam. After that, it comes to the focusing lens or mirror and it focuses the parallel laser beam onto 

the work piece. The cutting process requires the spot size is small enough to produce the high intensity power. The 

focal length of the lens has a large impact on size of the focal spot and the beam intensity in the spot [7]. 

Focal Position: In order to get optimum cutting result, the focal point position must be controlled. There are two 

reasons: the first reason is that the small spot size obtained by focusing the laser beam results in a short depth of 

focus, so the focal point has to be positioned rather precisely with respect to the surface of the work piece; the other 

one is differences in material and thickness may require focus point position alterations [7]. 

Process Gas and Pressure: The process gas has five principle functions during laser cutting; an inert gas such as 

nitrogen expels molten material without allowing drops to solidify on the underside (dross) while an active gas such 

as oxygen participates in an exothermic reaction with the material. The gas also acts to suppress the formation of 

plasma when cutting thick sections with high beam intensities and focusing optics are protected from spatter by the 

gas flow. The cut edge is cooled by the gas flow thus restricting the width of the HAZ. The commonly used gases 

are the oxygen and nitrogen. Nitrogen is mainly used for stainless steel and aluminium, whereas the oxygen is used 

for mild steel. 

In the process of oxygen cutting, the presence of oxygen contributes to an exothermic reaction, which effectively 

increases the laser power. It results into high cutting speeds and the ability to cut thick material [7].  

When cutting thick material, the gas pressure must decrease with the increasing thickness, in order to avoid the 

burning effect, whereas the nozzle diameter is increased. 

Nozzle Diameter, Stand-Off Distance:  

Nozzle is used to deliver the assist gas. The nozzle has three main functions in the laser cutting process:  

To ensure that the gas is coaxial with the beam 

To reduce the pressure to minimize lens movements and misalignments 

To stabilize the pressure on the work piece surface to minimize turbulence in the melt pool. 

The stand-off distance, which is the distance between the nozzle and the work piece, is also an important parameter.  
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The stand-off distance is usually selected in the same range as the diameter of cutting nozzle-between 0.5 and 1.5 

mm-in order to minimize turbulence. A short stand-off distance provides stable cutting conditions, although the risk 

of damage to the lens from spatter is increased. The stand-off distance is optimized to maximum the cutting speed 

and quality [7]. 

Cutting Speed: The cutting speed must be balanced with the gas flow rate and the power [7].  

As cutting speed increases, the cutting time decreases and less time for the heat to diffuse sideways and the narrower 

the HAZ. The kerf is also reduced due to the need to deposit a certain amount of energy to cause melting. However, 

striations on the cut edge become more prominent, dross is more likely to remain on the underside and penetration is 

lost. When the cutting speed is too low, excessive burning of the cut edge occurs, which degrades edge quality and 

increases the width of the HAZ. In general, cutting speed for a material is inversely proportional to the thickness. 

 

4.3 Output Parameters: 

Heat Affected Zone: A heat-affected zone (HAZ) is the portion of the base metal that was not melted during cutting 

/ but whose microstructure and mechanical properties were altered by the heat [5]. 

Surface Roughness: Often shortened to roughness is a component of surface texture. It is quantified by the vertical 

deviations of a real surface from its ideal form. If these deviations are large, the surface is rough; if they are small, 

the surface is smooth [5]. 

Kerf Width: The kerf normally produced by laser cutting its quality and its dimensions such as kerf width [7]. It is a 

machining term that refers to the material removed during cutting.. Generally minimum kerf width with accurate and 

uniform kerf is the main requirement now days [5]. 

 

V. TYPES OF LASER BEAMS: 

Lasers are commonly designated by the type of lasing material employed: 

Solid State Lasers having lasing material distributed in a solid matrix (such as ruby or neodymium; yttrium-

aluminium garnet). Nd-Yag laser emits infrared light at 1,064 nm. 

Gas Lasers (helium, helium-neon and CO2) have a primary output of visible red light. CO2 lasers emit energy in the 

far-infrared and are used for cutting hard materials. HeNe are most common gas lasers [3] [6]. 

Excimer Lasers (derived from two words: excited and dimers) uses reactive gases, such as chlorine and fluorine, 

mixed with inert gases such as Argon, Krypton or Xenon. When electrically stimulated, a pseudo molecule (dimer) 

is produced. When lased, the dimer produces light in the ultraviolet range. 

Dye Lasers uses complex organic dyes such as Rhodamine 6G (in liquid solution or suspension as lasing media). 

They are tunable over a broad range of wavelengths. 

 
Figure (3): A Typical Sketch showing relation between Heat Affected Zone (HAZ), Surface Roughness (SR) & Kerf 

Width (K) in a laser machining process. 

 

Semiconductor Lasers, sometimes called ―Diode Lasers‖ are not solid-state lasers. These electronic devices are 

generally very small use low power, they must be built into larger arrays. 

 

VI. EQUIPMENTS AND WORKING: 

Laser Beam Machine has following equipments: 

Power Supply: It provides energy for excitation of electrons from lower energy level to higher energy level. The 

laser material are exposed in light energy to keep storing energy. 
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LASER Discharge Tube: The Laser material is filled in the laser discharge tube. In it, excitation transparent for laser 

opening and other fully reflected. Situated between flash lamp. 

LASER Material: Selection of material for lasing action is solely dependent on user‘s discretion. 

Focusing Lens: A focusing lens is used in laser machining operation. Usually a convex lens which focus is at 

workpiece. 

Working of LASER beam is depicted below:  

First, a part program is written or a drawing is upload on the Laser Beam system containing all necessary details 

about the job to be performed. 

Second, laser material is filled into laser discharge tube. 

Third, power is switched on, which is connected to flash lamp and it excites electrons of atoms. 

 

 
Figure (4): A Picture of a Fibre Laser Beam Machine working on Architectural Brass Plate 

 

The atoms absorbs light energy produced by flash lamp. This causes electrons to jump from lower to higher 

excitation level. This makes atom unstable. 

When atoms absorb sufficient energy, it starts emit it continuously. This produces highly amplified, same frequency, 

and same wavelength coherent light. 

This laser light is collected by the focus lens and is directed toward the workpiece. 

 

VII. MERITS: 

1. No tool wear observed, as no direct contact between workpiece and cutting tool happens. 

2. Any environment is suitable for LBM. 

3. All metals and non-metals (solids in shape), irrespective of their brittleness, can be machined. Best suited 

for brittle materials with low conductivity. 

4. Laser Beam can go through a long distance. So it can be used to weld, drill or cut area which are difficult to 

machine. 

5. It gives us power to cut/weld magnetic as well as heat-treated materials without compromising material 

properties. 

6. In laser beam, very little distortion is observed. 

7. Complex or refractory materials can be drilled. 

8. Micro-sized holes can be generated in all types of materials. 

9. Energy of the beam is of high intensity with high concentrated energy, high heat is obtained. 

10. Beam configuration and size of exposed area is easily controlled. 

11. High precise work is obtained. 

12. By applying unidirectional beam of light, deep holes of very short diameter can be drilled. 
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VIII. DEMERITS: 

1. Installation cost is high or initial cost is high. 

2. Flash lamp lifespan is short. 

3. While machining some materials, burn or char is observed. 

4. To deep holes are not possible. 

5. Machined holes are improper in shape. 

6. Overall efficiency is very low. 

7. Material removal rate is unsatisfactory. 

8. Not designed for mass production. 

9. High maintenance cost. 

10. Power consumption is high. 

11. Highly trained worker is required to operate the machine. 

12. Laser can lead to safety hazards. 

 

IX. APPLICATIONS: 

1. Used to drill holes of diameter upto 0.005 mm in refractor and ceramics materials. 

2. Used in drilling and cutting for both metals and non-metals. 

3. Extensively used in electronics, aerospace and automotive industries. 

4. Used to machine complex profile, where conventional machining is not possible. 

5. Can also be used to weld dissimilar metals. 

6. In medical industry, it is used for hair removal and cosmetic surgery. 

 

X. CONCLUSION: 

Laser and its‘ applications will hold a great importance in the coming future as this technology proves it‘s‘ 

importance virtually at every field. With this paper, we achieve the aim of understanding the functioning, 

characteristics, and importance of Laser Beam Machining in this modern manufacturing industry and in our life. 
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