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UNCONVENTIONAL MACHINING PROCESSES 
(Mechanical Engineering) 

Time: 3 hours           Max. Marks: 70 

Question paper consists of Part-A and Part-B 

Answer ALL sub questions from Part-A 

Answer any THREE questions from Part-B 

***** 

 

  PART–A (22 Marks)  

1. a) State the need for unconventional machining process. [4] 

 b) What is meant by chemical machining? [4] 

 c) What do you mean by recast layer with reference to the EDM? [3] 

 d) Name and explain the device which produce electron beam. [4] 

 e) Write the various types of torches used in plasma arc machining. [3] 

 f) Write any two differences between electro stream drilling and electro chemical 

drilling. 

 

[4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) How the modern machining process classified based on source of energy, and 

shapes to be machined? 

 

[8] 

 b) Distinguish between magnetostriction and piezoelectric Transducer based on 

construction, working, advantages and limitations. 

 

[8] 

    

3. a) Write the advantages, limitations, and applications of electro chemical honing. [8] 

 b) What are the various factors to be considered in the selection of Etchants for a 

particular application? 

 

[8] 

    

4. a) Discuss the advantages of EDM as compared to other non traditional methods 

with regard    to  (i) Metal removed rate  (ii) Accuracy and Surface finish. 

 

[8] 

 b) Name some of the dielectric fluids commonly used in EDM. Name some of the 

tool material used in EDM. 

 

[8] 

    

5. a) Discuss the thermal features of LBM. [8] 

 b) With the help of neat sketch explain the EBM process. [8] 

    

6.  Distinguish between transferred and Non-transferred Arc type in PAM process 

based on principle, construction and working. List the advantages, limitations 

and practical application. 

 

 

[16] 

    

7. a) With the aid of simple sketch, explain the working principle of WJM process. 

List the practical applications. 

 

[8] 

 b) Mention the advantages, limitations and applications of electrostream drilling. [8] 
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  PART–A (22 Marks)  

1. a) List out the limitations of traditional machining processes. [4] 

 b) Name the electrolytes used for machining of steel, titanium alloys and copper 

alloys. 

 

[3] 

 c) What are the applications of Wire EDM? [4] 

 d) What is the purpose of deflection coil in EBM process? [3] 

 e) What is the function of water muffler in PAM? [4] 

 f) Name different gases used in AJM. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What are the Industrial needs for newer machining processes? [8] 

 b) Mention the salient features of Ultrasonic machining. [8] 

    

3. a) What the reaction are possible in cathode (tool) and anode (workpiece) in ECM 

process? (Assume electrolyte NaCI)? 

 

[8] 

 b) What are the operations performed in ECM? [8] 

    

4. a) Compare the R-C and R-C-L power operating circuit in EDM process. [8] 

 b) What are the observations of spark eroded surface in EDM process? [8] 

    

5. a) Describe how the laser beam is used for machining? Enumerate the advantages 

and limitations of the process. 

 

[8] 

 b) Compare EBM and LBM on the following aspects:  

(i) Machining rate          

(ii) Tool wear rate    

(iii) Accuracy. 

 

 

 

[8] 

    

6. a) Explain types of plasma arc systems. [10] 

 b) Discuss with neat sketch, metal removal mechanism in PAM. [6] 

    

7. a) A glass is being machined at MRR of 6mm
3
/min by Al2O3 abrasive grits having 

a grit diameter of 150μm. If 100 μm grits were used, what would be the MRR? 

 

[6] 

 b) Explain the important features of shaped tube electrolytic machining. [10] 
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  PART–A (22 Marks)  

1. a) Name the main four elements of ultrasonic machining. [3] 

 b) What are essential characteristics of an electrolyte used in ECM process? [4] 

 c) Why copper is generally used as electrode in EDM process? [3] 

 d) What is meant by laser beam drilling? [4] 

 e) How the stand-off distance affect the MRR in PAM process? [4] 

 f) List the applications of abrasive flow finishing. [4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) Derive the equation for volumetric material removal rate involved in grain 

throwing model. 

 

[10] 

 b) Explain the role of nontraditional processes in present industries. [6] 

    

3. a) Draw the schematic diagram and explain the principle of operation of 

electrochemical grinding process. 

 

[8] 

 b) Give some of the practical applications of chemical machining process. [8] 

    

4. a) Explain the process of wire cut EDM with a neat sketch. [8] 

 b) Sketch and explain the electrode feed control system in EDM process. [8] 

    

5. a) Develop an expression for the MRR in EDM. [8] 

 b) Discuss the advantages of EDM as compared to other UCMP with regard to  

(i)   Surface finish.  

(ii)  Accuracy. 

 

 

[8] 

    

6. a) Explain the basic components of Electron beam machining. [8] 

 b) List out the applications of laser beam machining. [8] 

    

7. a) How is metal removed in abrasive jet machining process? Explain the 

mechanism with neat diagram. 

 

[8] 

 b) Explain the process elements of abrasive flow finishing process. [8] 
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  PART–A (22 Marks)  

1. a) What is the function of a transducer in USM? [4] 

 b) List the newer machining processes which uses electro chemical energy. [4] 

 c) What are the tool materials used in EDM process? [3] 

 d) Summarize difference between EBM and LBM. [3] 

 e) What are the advantages of water circulation in the torch of the PAM? [4] 

 f) What is meant by mixing ratio in AJM process? How mixing ratio affect the 

MRR? 

 

[4] 

    

  PART–B (3x16 = 48 Marks)  

2. a) What are the characteristics of unconventional machining process? [8] 

 b) Draw the schematic set-up of Ultrasonic Machine and indicate its various parts. [8] 

    

3. a) In a certain electro chemical dissolution process of iron, a MRR of 2 cm
3
 /min 

was desired .determine the amount of account of current required for the 

process. Assume Atomic weight of iron =56gm; Valancy at which dissolution 

occur =2; Density of iron =7.8 gm/cm
3
. 

 

 

 

[6] 

 b) Describe the parameters and applications of chemical machining process. [10] 

    

4. a) Mention selection of tool electrode and dielectric fluids in EDM process. [8] 

 b) Enumerate with neat schematic diagram principle of EDM. [8] 

    

5. a) Explain the working of CO2 laser with neat sketch. [8] 

 b) Can you machine electrically non-conducting materials using EBM process? [8] 

    

6. a) Discuss the important considerations in the design of plasma torch. [8] 

 b) What are the essential difference between a plasma arc cutting torch and 

welding torch? 

 

[8] 

    

7. a) List out the materials of abrasives and nozzles used in Abrasive jet machining 

process. 

 

[8] 

 b) Explain the magnetic abrasive finishing process with neat diagrams. [8] 
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