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         UNCONVENTIONAL MACHINING PROCESS
         (Common to Mechanical Engineering and Production Engineering)



Time: 3 Hours    

Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

                                                                   ----
1.a)
With the help of a neat sketch, explain how material is removed from a work piece in ultrasonic machining process.

   b)
Explain the various factors affecting the material removal rate in ultrasonic machining process.

2.a)
Describe the role of nozzle in water jet machining.

b)
Explain how the distance between nozzle and work piece influence the material removal rate.

3.a)
 Distinguish between etch rate and etch factor. Why are they important in 
Chemical Machining? How do you estimate them?





   b)
 What is the care required in demasking? How is it achieved? 



4.a) 
A Nimonic 75 alloy has the following composition. Ni -72.5%, Cr -19.5%, Fe- 
5.0%, Ti -0.4% and the rest of elements can be ignored. The atomic weights 
of Ni, Cr, Fe, and Ti are 58.71, 51.99, 55.85 and 47.9 respectively and their 
valencies are 2, 3, 2, and 2 respectively. This is machined using Electro Chemical 
Machining at a current of 560 Amp. Determine the theoretical machining rate 
using the percentage weight method. Time of machining 10 minutes. State the 
assumptions made, if any.






     

   b)
Calculate the anodic efficiency in the above case if the actual metal 

removal rate is found as 174 gms and comment on the result.

   c) 
Can the efficiency value in the above case be improved? If so, suggest a method? 

5. 
What are the different modes of dielectric flushing used in E.D.M. Which method of flushing the inter electrode gap yields improved M.R.R. and why?
6. 
Describe the advantages and limitations of power supply with rotary impulse generator circuit used in EDM.

7. a) 
What do you mean by power density in case of LBM? Write the formula to calculate the power density and explain each term.

    b) 
Explain the process characteristics of LBM 

8. 
Derive an expression for the pressure to be applied by the hydraulic system in hydrostatic extrusion.
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1.a)
Explain the influence  of grain size of abrasives in ultrasonic matching on the surface finish characteristics of the machined surface. 

b)
Explain how various process parameters influence the material removal rate in ultrasonic machining process.

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.a)
 Explain the use of Electro Chemical Machining in air craft industries. 
 

   b)   With a suitable sketch explain the tooling arrangement to produce one of the 
products for aircraft industry.








   c) 
Perform economic analysis on the above product with data assumed. Suitably.


4.a)
In a certain Electro Chemical Machining of a metallic die, a metal removal rate of 
2 cm3/min is desired. Determine the current required for machining given that:


Atomic weight: 56 gms   







Valency of dissolution: 2


Density of material: 7.8 gms / cm3

Voltage: 45 volts


Electrolyte velocity: 20 m /sec.


Inter Electrode gap: 0.05 mm


Electrolyte type & concentration: 20% sodium chloride.

b) State the assumptions made in the above case.

5. 
Explain how to sink a square blind hole in tungsten work electrode using copper as tool electrode using E.D.M.

6.a) 
What are the advantages and disadvantages of E.D.M. process -explain in detail.       b) 
With neat sketch, explain the closed loop hydraulic circuit used in E.D.M process.

7.a) 
What is laser? State some important properties of laser that makes it suitable for machining or welding.

   b) 
Explain the working of a typical laser system for machining process..
8.     What types of defects are observed in unconfined explosive forming? What are the reasons for them? What remedies are suggested by you to avoid these defects?
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1.a)
Explain the applications, advantages and limitations of ultrasonic machining process.

   b)
Briefly explain the characteristics of ultrasonic machining process. 
2.a)
Explain the process of Water Jet Machining with a neat sketch.

   b)
Compare the specific energy consumption by PAM and WJM.

3.a)
 Explain the process of ECG with a neat sketch.

   b) 
In an ECM operation with the flat surfaces, a 10 V DC supply is used.  The 

          
conductivity of the electrolyte is 0.2 ohm-1 cm-1, and a feed rate of  1 mm/min. is 

          
used.  The workpiece is of pure iron.  Calculate the equilibrium gap.  Consider the  

          
total over voltage to be 1.5 V.

4.a) 
Determine the metal removal rate in Electro Chemical Machining given the 
Following.









Voltage across the tool and workpiece: 42 volts.


Over voltages: 2.2 volts


Interelectrode gap: 0.1 mm


Electrolyte flow velocity: 15 m / sec.


Electrolyte type and Concentration: 18% Sodium Chloride


Density of material: 8 gms / cm3

Atomic weight: 55.9 gms


Valency of dissolution: 2

   b) 
State the assumptions made in the above case.





5.
 Metal removal rate is a function of pulse voltage, pulse current and pulse duration -Explain the effect of increase of each parameter keeping the other two constant on M.R.R.

6.a)
 What are the various process parameters which influence the MRR?

   b) 
What materials are used for Electrodes? Mention the relative advantages. 
7.a) 
Discuss about various types of plasma torches.

b) 
Discuss about work environments and safety precautions in plasma arc machining. 
8.
 What types of defects are observed in expanding type electro-magnetic hydraulic forming? What are the reasons for them? What remedies are suggested by you to avoid these defects?
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1.a)
Explain the influence of work piece hardness and tool hardness on metal removal rate in ultrasonic machining process.

   b)
Describe how abrasive grit size influences the surface roughness of the machined surfaces in USM.

2.a)
What are the materials machined with Water Jet Machining?

   b)
State the advantages of Water Jet Machining.

3.a) 
How does the electrolyte temperature vary the machining rate in ECM
     

   b)
Why the gap between the electrode and the work piece is important in ECM
     

   c)
Compare the specific energy consumptions for removing unit volume of metal by  

           
ECM  
and EDM processes.



4.a)
Draw out the differences in the processes of ECM & EDM

b)
Calculate the Metal Removal Rate and electrode feed rate when iron is machined by ECM.


Electrode used is Copper.


Electrolyte is Sodium Chloride solution, with specific resistance 5 ohm-cm.


Supply voltage 20 V DC.


Current 5000 Amp.


Tool work gap of 0.5 mm.


Atomic weight of iron is 56.


Density of iron 7.87x 106 gm/m3.
5. 
Explain the various industrial applications of Electric Discharge Machining (E.D.M.) with examples.

6.a) 
What are the various flushing methods be employed in EDM to increase the efficiency of machining. Mention their relative advantages.
   b) 
How the wear ratio and mental removal rate are influenced by the selection of tool material in EDM.

7.a) 
Discuss with neat sketches about the five basic units of Electron beam drilling equipments.

b) 
Name the materials that can be machined by the laser and name few material that cannot be machined by laser. 

8. What types of defects are observed in liquid forging? What are the reasons for them? What remedies are suggested by you to avoid these defects?
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