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Laser–Beam Machining (LBM) 

 
Introduction 
Laser Beam Machining (LBM) is a form of machining process in which laser beam is used for 
the machining of metallic and non-metallic materials. In this process, a laser beam of high 
energy is made to strike on the workpiece, the thermal energy of the laser gets transferred to the 
surface of the w/p (workpiece). The heat so produced at the surface heats, melts and vaporizes 
the materials from the w/p. Light amplification by stimulated emission of radiation is 
called LASER. 
 
Working Principle 
It works on the principle that when a high energy laser beam strikes the surface of the workpiece. 
The heat energy contained by the laser beam gets transferred to the surface of the w/p. This heat 
energy absorbed by the surface heat melts and vaporizes the material from the w/p. In this way 
the machining of material takes place by the use of laser beam. 
 
Main Parts 
The various main parts used in the laser beam machining are 

 
1. A pumping Medium: A medium is needed that contains a large number of atoms. The atoms 
of the media are used to produce lasers. 
2. Flash Tube/Flash Lamp: The flash tube or flash lamp is used to provide the necessary energy 
to the atoms to excite their electrons. 



3. Power Supply: A high voltage power source is used to produce light in flashlight tubes. 
4. Capacitor: Capacitor is used to operate the laser beam machine at pulse mode. 
5. Reflecting Mirror: Two types of mirror are used, first one is 100 % reflecting and other is 
partially reflecting. 100 % reflecting mirror is kept at one end and partially reflecting mirror is at 
the other end. The laser beams comes out from that side where partially reflecting mirror is kept. 

 
 
Working of Laser Beam Machining 
A very high energy laser beam is produced by the laser machines. This laser beam produced is 
focused on the workpiece to be machined. 

When the laser beam strikes the surface of the w/p, the thermal energy of the laser beam is 
transferred to the surface of the w/p. this heats, melts,  vaporizes and finally removes the material 
form the workpiece. In this way laser beam machining works. 

Advantages 
 It can be focused to a very small diameter. 
 It produces a very high amount of energy, about 100 MW per square mm of area. 
 It is capable of producing very accurately placed holes. 
 Laser beam machining has the ability to cut or engrave almost all types of materials, when 

traditional machining process fails to cut or engrave any material. 
 Since there is no physical contact between the tool and workpiece. The wear and tear in this 

machining process is very low and hence it requires low maintenance cost 
 This machining process produces object of very high precision. And most of the object does not 

require additional finishing 
 It can be paired with gases that help to make cutting process more efficient. It helps to minimize 

the oxidation of w/p surface and keep it free from melted of vaporized materials. Produces a very 
high energy of about 100 MW per square mm of area. 

 It has the ability to engrave or cut almost all types of materials. But it is best suited for the brittle 
materials with low conductivity. 
 
Disadvantages 

 High initial cost. This is because it requires many accessories which are important for the 
machining process by laser. 

 Highly trained worker is required to operate laser beam machining machine. 
 Low production rate since it is not designed for the mass production. 
 It requires a lot of energy for machining process. 
 It is not easy to produce deep cuts with the w/p that has high melting points and usually cause a 

taper. 
 High maintenance cost. 

 
Application 

1. The laser beam machining is mostly used in automobile, aerospace, shipbuilding, electronics, 
steel and medical industries for machining complex parts with precision. 

2. In heavy manufacturing industries, it is used or drilling and cladding, seam and spot welding 
among others. 



3. In light manufacturing industries, it is used for engraving and drilling other metals. 
4. In the electronic industry, it is used for skiving (to join two ends) of circuits and wire stripping. 
5. In medical industry, it is used for hair removal and cosmetic surgery. 

 

 


