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1. What is the principle of EDM?  

EDM process involves a controlled erosion of electrically conductive materials by the 

initiation of rapid and repetitive spark discharges between the tool and workpiece separated by a 

small gap. The controlled pulsing of the direct current between the tool and the workpiece produces 

the spark discharge. Heat transfer from the spark to both the tool and workpiece makes the latter to 

melt and partially vaporise and partially ionise the metal in a thin surface layer.  

2. What causes the material to be removed from the workpiece surface? (Or) How does the 

dielectric assist in removing the material from the workpiece?  

Due to the inertia of the surrounding fluid, the pressure within the spark becomes quite large 

and may possibly assist in “blasting” the molten material from the surface leaving a fairly flat and 

shallow crater.  

3. What are the principle components of EDM process?  

Power supply, Dielectric system, electrodes: workpiece and tool and servo system (tool 

feed) 

4. What is tool wear in the EDM process?  

Partial removal of the tool material from the tool surface while machining the workpiece due 

to the discharge spark produced between the tool and the workpiece.  

5. How does tool wear occur in the EDM?  

Due to the sparking action, the intense heat generated near the zone melts and evaporates the 

materials in the sparking zone. Since the tool is also within this zone, it also gets eroded.  

6. How to minimise tool wear in EDM?  

Tool wear can be minimized by using a tool material that has a high melting point and high 

thermal conductivity. Also by properly configuring the tool design, tool wear can be minimized. 

7. Please identify the characteristics of an electrode material in order to serve as a good tool.  

a. It should be a good conductor of electricity and heat 

b. It should be easily machinable to any shape at a reasonable cost 

c. It should produce efficient material removal rates from the workpieces  

d. It should resist the deformation during the erosion process 

e. It should exhibit low electrode (tool) wear rates  

f. It should be easily available in a variety of shapes 

8. Name some of the tool material used in EDM?  

a. Copper, brass, alloys of Zinc &tin. 

b. Hardend plain carbon steel 

c. Copper tungsten, silver tungsten, tungsten 



 

 

d. Copper graphite and graphite. 

9. Why is graphite the most preferred electrode material in EDM?  

Graphite has very high melting point (3727
0
C). It does not melt rather vaporizes. At the 

same time, the tool wear is minimum.  

10. How does the melting temperature of work material affect the MRR in EDM?  

Work materials having higher melting temperature have lower MRR.  

11. What is the effect of capacitance in EDM?  

Increasing the capacitance causes the discharge to increase and increase both the peak 

current and discharge time.  

12. Define wear ratio  

It is the ratio of volume of work removed to the volume of tool removed.  

13. Define over cut  

It is the distance by which the machined hole in the work piece exceeds the electrode size 

and is determined by both the initiating voltage and the discharge energy.  

14. What is recast layer?  

If molten material from the workpiece is not flushed out quickly, it will resolidify and 

harden (as a martensite) due to cooling effect of the dieletric, and gets adhered to the machined 

surface. This thin layer (about 2.5 to 50mm) is known as re-cast layer. 

15. Name the best electrode material for finish operations on a small die made of WC by the EDM 

process.  

Best electrode material for finish machining a small die made of WC – steel. Steel is used 

because it can match the parting planes of the moulds in which half the mould is used as the 

electrode and the other half is used as the work piece.  

16. Explain why tool shape in the EDM process should be complementary to the final form?  

Since the arc is always struck at a point between the work piece that is closest from the tool 

(electrode), the complementary tool surface will be reproduced in the work piece. 

PART-B (16 MARKS) 

1. (i) Describe the chemistry involved in ECM process.             (4) 

(ii) Briefly discuss about the ECM process and the analysis of metal removal.        (12) 

Hints: 

Principle 

Faraday’s first law 

Amount of material dissolved or deposited is proportional to the quantity of electricity 

passed 

Faraday’s second law 

Amount of charge produced in the material is proportional to its electrochemical equivalent 

of material 



 

 

Work piece connected to positive terminal (cathode) 

Tool connected to negative terminal (anode)  

 
Fig. Schematic Representation of a ECM Process 

Analysis of metal removal 

Mild D.C. Voltage of about 5 to 30V is applied between the tool and work piece. Current flows 

through the electrolyte with charged ions. The following reactions are possible at the cathode (tool) 

a. Na
+  

+  e
- 
= Na 

b. Na + H2O =  Na(OH) + H
+
  

c. 2H
+ 

+ 2e
- 
= H2  

Thus there is no deposition on tool and only hydrogen gas is evolved. Similarly following 

reaction occur at the anode 

a. Fe              Fe 
2+

  + 2e
-
  

b. Fe 
++

 + 2Cl
-           

  FeCl2  

c. Fe 
++ 

+ 2 (OH)
-                   

Fe(OH)2  

d. FeCl2 + 2(OH)     Fe (OH)2 + 2Cl
-
 

This shows that work piece goes into solution and machined. By combining the faraday’s first 

and second law of electrolysis we get 

Where,  

W – mass of ions dissolved in Kg 

E – Equivalent weight of  substance dissolved 

T- time in S.  

Faradays Constant = 96,500 Coulombs = 26.8 Amp.Hr  

 

 

 

 



 

 

2. (i) Describe the working principle and elements of chemical machining. What are     

the factors on which the selection of etchant for use in chemical machining?    (10) 

(ii) What are the specific advantages of using chemical machining over electro chemical  

machining? Give some of the practical applications of chemical machining process. (6) 

Hints: 

Metal is removed from the work piece through a controlled etching of work piece material in 

contact with the chemical solution 

Example 

Chemical Machining (CHM) 

 
Fig. Schematic Representation of a CHM Process 

Etchant 

 Chemical reagent used to removed the metal from work piece 

 Metal is removed by the chemical conversion of metal into metallic salt  

Metal Removal Rate 

a. Depends upon selected etchant 

b. Fast with certain etchant 

c. Etch rate is limited to 0.02 to 0.04 mm/min 

d. Etching rate and depth of cut are high for hard materials and low for softer materials 

e. Surface finish of the order of 5µ are produced 

f. Size of work piece depends upon the size of tank 

g. With optimum time, temperature and solution control; accuracies of order ±0.01 mm is 

obtained  

Classification of CHM 

a. Chemical blanking 

i. Material is etched entirely on the work piece 

ii. to cut out the parts from thin sheet metal or foil sheets 

b. Chemical machining 

i. Material is selectively etched from certain areas on work piece 

ii. Used to remove material from thicker work pieces 

Application of CHM 

a. Used in manufacturing burr free components 

b. Applied where the depth of metal removal is critical to few microns and the tolerances are 

close  



 

 

3. (i) Explain the principle of ECG with sketch.        (8) 

(ii) List out the Process parameters of ECG.       (4) 

(iii) Mention the product application of ECG.       (4) 

Hints: 

Principle 

Work is machined by the combined action of electrochemical effect and conventional 

grinding operation. Materials that cannot be easily shaped due to their extreme hardness can be 

grind. 

 
Fig. Schematic Representation of a ECG Process 

 

Example of Grinding Wheels used 

 Cemented carbides 

 Hardened steel 

Process parameters  

a. Current density 

b. Electrolyte 

c. Feed rate 

d. Grinding wheel speed 

Applications 

a. Best suited for high precision grinding of hard metals like WC 

b. Also suited to cut thin sections of hard materials without any damage  

4. Explain in detail the ECM process with neat sketch and also mention the advantages and 

application.                     (16) 

Hints: 

Principle 

Faraday’s first law 

Amount of material dissolved or deposited is proportional to the quantity of electricity 

passed 

Faraday’s second law 

Amount of charge produced in the material is proportional to its electrochemical equivalent 



 

 

of a material. 

Work piece connected to positive terminal (cathode) 

Tool connected to negative terminal (anode)  

 
Fig. Schematic Representattion of a ECM Process 

The essential characteristics of electrolyte are 

a. Should be a good conductor of electricity 

b. Should have non-corrosive property 

c. Should be non-toxic 

d. Should have low viscosity 

Surface finish 

a. Depends mainly on 

b. Machining voltage 

c. Tool feed rate 

d. Temperature of electrolyte 

e. Concentration of electrolyte  

Applications  

a. To machine complicated profiles like jet engine blades, turbine blades, 

turbine wheels 

b. To drill small deep holes in nozzles 

c. To machine cavities and holes of irregular shapes 

d. To machine blind holes and pockets in forging dies 

e. To machine hard and heat resistant materials 

Limitations 

a. Sharp internal corners cannot be machined 

b. Post machining cleaning is needed 

c. Tool design is very complicated 

d. Control mechanism is needed to maintain high tolerances 

 



 

 

5. (i) Describe the process of electrochemical grinding.                (10) 

(ii) Write about the electrochecmical honing                  (6) 

Hints: 

Principle 

Work is machined by the combined action of electrochemical effect and conventional 

grinding operation  

 
Fig. Schematic Representation of a ECG Process 

Example 

a. Cemented carbides 

b. Hardened steel 

Process parameters  

a. Current density 

b. Electrolyte 

c. Feed rate 

d. Grinding wheel speed 

Applications 

a. Best suited for high precision grinding of hard metals like WC 

b. Also suited to cut thin sections of hard materials without any damage  

Electro Chemical Honing 

  ECH is similar to ECG. It uses rotating and reciprocating, non-conducting bonded honing 

stones instead of a conducting grinding wheel  

Advantages 

a. MRR is faster with reduced tool wear 

b. Burr and stress free components are produced 

c. Less pressure is required between honing stones and work piece 

d. Used to machine burred edges 

e. Noise and distortion are reduced. 


