
UNIT-V 

THERMAL ENERGY BASED PROCESSES  

PART  - A  ( 2 MARKS) 

 

1.Name the beam control techniques of EBM.     

  The following are the beam control techniques in EBM, 

 Electromagnetic focusing 

 Electro static focusing 

2.What is meant by Laser beam drilling?      

  In laser beam drilling process, laser beam is focused on the work piece by 

means of lens to give extremely high energy density to melt and vaporize the work piece to 

make drilling process. 

3.Contrast LBM and EBM.       

  In laser beam machining process, laser beam is focused on the work piece by 

means of lens to give extremely high energy density to melt and vaporize the work material. 

  In EBM the high velocity beam of electrons strikes the work piece, its kinetic 

energy is converted into heat. This concentrated heat raises the temperature of work material 

and vaporizes a small amount of it, resulting in removal of metal from the work piece. 

4.Write the advantages of PAM?       

  The following are the advantages of PAM,  

 It can be used to cut any type of metal 

 Cutting rate is high 

 As compared to ordinary flame cutting process, it can cut plain carbon 

steel four times faster. 

5.What is meant by Transferred type Plasma Arc Machining process? 

  In transferred arc type process, electrode is connected to the negative terminal 

of the D.C. power supply and work piece is connected to the positive terminal of a D.C. power 

supply. So more electrical energy is transferred to the work, thus giving more heat to the work. 

6.What are the limitations of EBM?      

 The metal removal rate is very slow. 

 It is not suitable for large work pieces. 

 Cost of equipment is very high. 

 A little taper produced on holes. 

 It is applicable only for thin materials. 

7.What is the acronym of LASER?                
 Light Amplification by Stimulated Emission of Radiation is known as LASER. IT is an 

electromagnetic radiation. It produces a powerful, monochromatic, collimated beam of light in 

which the waves are coherent. 

8.List any two gases used in plasma arc machining?        
 The commonly used gases in PAM are, 

 nitrogen, 

 hydrogen, 

 Air, mixture of nitrogen-hydrogen and argon-hydrogen, etc. 

9.What are the principles of LBM?      
 In laser beam machining process, laser beam is focused on the work piece by means of 

lens to give extremely high energy density to melt and vaporized the work material. 

 

 

10. What is the purpose of vacuum chamber in EBM process?   
a. To avoid collision of accelerated electrons with air molecules. 

b. Protect the cathode from chemical contamination and heat losses. 

c. The possibility of an arc discharge between the electrons is prevented. 

11. Define Electron Beam.       
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 It is the thermo-electrical material removal process on which the material is removed by 

the high velocity electron beam emitted from the tungsten filament made to impinge on the 

work surface, where kinetic energy of the beam is transferred to the work piece material, 

producing intense heat, which makes the material to melt or vaporize it locally. 

12. Contrast LBM and EBM.        
 In chemical machining process, material is removed from the work piece through a 

controlled etching or chemical attack of the work piece material. 

 It carries current between the tool and the work piece. It cools the cutting zone which 

becomes hot due to the flow of high current. 

13. State the characteristics of laser beam.      
a. Special Characteristics of laser beam: 

 (i) It can be focused to maximum intensity or to minimum intensity as  

 needed. 

 (ii) It can be moved rapidly on the work piece. 

b. Cutting process characteristics: 

(i) Metal removal rate is maximum to minimum. 

(ii) Cutting of complex shapes. 

14. What are the parameters that govern the performance of plasma arc machining? 

 Rate of gas flow. 

 Current density. 

 Stand-off distance. 

 Thermal conductivity of work. 

15. How EBM is different from PAM?      
 When the high velocity beam of electrons strike the work piece, its kinetic energy is 

converted into heat. This concentrated heat raises the temperature of work material and 

vaporizes a small amount of it, resulting in removal of metal from the work piece. 

 In plasma arc machining process, material is removed by directing a high velocity jet of 

high temperature (11,000
0
c to 28,000

0
c) ionized gas on the work piece. This high temperature 

plasma jet melts the material of the work piece. 
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PART –B (16 MARKS) 

1. Explain the principle, construction and working of Electron beam machining (EBM) with 

a neat sketch. Also, State some of the advantages, disadvantage and its application. 

 
 

Principle: 
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Construction: 

 

 

 
Working: 
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Machining outside the vacuum: 
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2. Explain the principle, construction and working of Laser beam machining (LBM) with a 

neat sketch. Also, State some of the advantages, disadvantage and its application. 

 
Principle: 

 
Construction: 
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Working: 
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Accuracy: 

 
 

 

 

 

 

 



 

 

Unconventional Machining Process  EGSPEC/ DEPT. OF MECHANICAL ENGINEERING 

9 

 

3. Explain the principle, construction and working of Plasma arc machining (PAM) with a 

neat sketch. Also, State some of the advantages, disadvantage and its application. 

 
 

Principle: 

 
Construction: 
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Working: 

 

 
Accuracy: 
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4. i) Explain the process parameters of EBM process. 

 
ii) List out its advantages, disadvantages and application of EBM process. 

Advantages: 
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Disadvantages: 
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Applications: 

 
5. What are the various machining applications of laser? 
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6. i) Explain the characteristics of Laser beam machining process. 
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ii) List out its advantages, disadvantages and application of LBM process. 

 

 

Advantages: 
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Disadvantages: 

 
 

Applications: 

 Refer Question No.5 
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7. i) Explain the process parameters of PAM process. 
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ii) List out its advantages, disadvantages and application of PAM process. 

Advantages: 

 
Disadvantages: 

 

 
Applications: 
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8. i) Explain the principle of laser beam production. 
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ii) Write short notes on the following. 

 a. Lasing materials 

 b. Solid state laser 

 c. Gas laser 

 d. Semiconductor laser 

a. Lasing materials 

 
b. Solid state laser 

 
c. Gas laser 

 
d. Semiconductor laser 
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9. Explain the two types of Plasma arc machining (PAM) with a neat sketch. List out the 

advantages, disadvantages and application of PAM Process. 

Types of Plasma arc machining (PAM) 
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10. Explain the two types of Electron beam machining (EBM) with a neat sketch. List out the 

advantages, disadvantages and application of EBM Process. 

Refer Question No.1 


