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UN-CONVENTIONAL MACHINING PROCESSES

(Common to Mechanical Engineering and Production Engineering)

Time: 3 Hours






Max. Marks: 80

Answer any FIVE Questions

All questions carry equal marks

---

1.a)
What is a piezoelectric transducer? Explain how it is used for producing ultrasonic waves.

   b)
Explain with the help of a neat sketch the working principle of ultrasonic machining.  

2.a)
Explain the effect of the following on material removal rate in AJM.

i) Pressure of carrier gas

ii) Abrasive flow rate.

   b)
Explain the functions of the following in abrasive jet machining.

i) Carrier Gas

ii) Abrasive material.

3.a)
Distinguish between flow masking and spray masking. When are they preferred?

   b)
Describe production of a Printed Circuit Board using Chemical Machining. What 
are the precautions required in this case?




      

4.
Describe the influence of the following on the surface finish of the produced 
components on Electro Chemical Machining.


(a) Electrolyte flow velocity (b) Current density (c) type of electrolyte 



(d) concentration of Electrolyte and (e) grain size of work piece.

5.
What are the various thermal metal removal processes? Clearly, bring out the differences between them and explain them in brief.

6.
What are the various power circuits used for electrical machining? Briefly, discuss with reference to metal removal rate.

7.a)
Explain the working of solid state pulsed laser with neat sketch.

   b)
Explain the working of CO2 gas laser with neat sketch. 

8.
With the help of a neat sketch explain the construction, principle of operation, advantages, disadvantages and applications of unconfined explosive forming.
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1.a)
What are the common materials used for manufacturing tools used in USM.

   b)
Write a short note on tool wear in USM. 

2.a)
Name the carrier gases used in abrasive jet machining?
                   

   b)
What is the range of carrier gas pressure required in abrasive jet machining?

   c)
Describe the effects of abrasive flow rate on material removal rate in AJM.


3.
How do the surfaces produced by Chemical Machining, Electro Chemical 
Machining and conventional grinding compare? What are the .reasons for 
obtaining differences in the surface finish?





4.a)
What is the influence of Electro Chemical Machining on the Mechanical 
properties of machined components?

   b)
Comment on the fatigue strength of machined components in Electro Chemical 
Machining. Describe the methods tailored to improve fatigue strength. 


5.
Why E.D.M. is called un-conventional machining processes? How it differs from conventional machining process -Discuss.

6.
Explain with neat figure the oscillator controlled pulse circuit with vacuum tube as power source supply for E.D.Machining.

7.
State the advantages, disadvantages, limitations and applications of laser beam machining. 

8.
With the help of a neat sketch explain the construction, principle of operation, advantages, disadvantages and applications of compression type of electro- magnetic forming process.
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1.a)
Explain the Ultrasonic Machining Process and write its applications.

   b)
What are the various thermal machining processes.

2.a)
Write a note on the accuracy and surface finish levels achieved in abrasive jet machining.

   b)
Write a note on the accuracy and surface finish levels achieved in water jet machining.

3.
"Taper production is simplest while using Chemical Machining techniques in 
comparison to other methods". Justify this statement and describe the procedure 
used for taper production.








4.
Describe the influence of the following in Electro Chemical Machining. 



(a) polarization (b) acids as electrolytes ( c) initial condition of workpiece and 
surface preparation prior to machining. (d) interelectrode gap.

5.
Explain with neat figure the process of wire E.D.M. What are its advantages and limitations?

6.
Discuss the working principle of power source supply pulse circuit using transformer and vacuum tube with neat figure used in E.D.M. process.

7.a)
What is plasma? How it can be used for material processing?

   b)
What are the different types of plasmotrons used in material cutting applications?

8.
With the help of a neat sketch explain the construction, principle of operation, advantages, disadvantages and applications of expanding type of electro-magnetic forming process.
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1.a)
What are the applications of USM process

   b)
What is USM without slurry.  What are its applications

2.a)
What is abrasive water machining

   b)
How is Abrasive water machining different from water jet machining.

   c)
What are the various advantages of using Abrasive water jet machining.

3.a)
Describe the reactions in a electrolytic cell suitable for Electro Chemical 
Machining.









   b)
Compare the suitability of Sodium Chloride and Sodium Nitrate as electrolytes 
for Electro Chemical Machining.







4.
“The major cost associated with Electro Chemical Machining unit is with the 
power supply and control”. Justify it and present a schematic diagram of a typical 
power supply and controls used in Electro Chemical Machining.     



5.
Explain with neat sketch the constant tool feed mechanism used in E.D.M. to maintain a fixed gap in between the work and tool electrode.

6.
Draw the pulse circuit using transistor and oscillator for power source supply of E.D. M. process and explain its functioning.

7.a)
Discuss the main industrial applications of plasma cutting systems.

   b)
What are the advantages and disadvantages of plasma cutting process?

8.
What are the different types of explosives used in explosive forming? What characteristics are expected from them? What are their advantages and disadvantages?
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