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1. What is the principle of Chemical Machining (CHM)?  

Chemical attacks metals and etch them by removing small amounts of material from the 

surface using reagents or etchants 

2. What are the processing steps in CHM?  

a. Preparing: precleaning  

b. Masking : application of chemically resistant material (if selective etching is desired)  

c. Etch: dip or spray exposure to the etchant  

d. Remove Mask: strip remaining mask and clean  

e. Finish: inspection and post processing  

3. What is etch factor?  

Ratio of undercut to depth of cut  

4. What are the two major processes in CHM?  

Two major CHM processes are:  

a. Chemical milling - eroding material to produce blind details – pockets, channels etc.,  

b. Chemical blanking – for producing details that penetrate the material entirely (holes, slots)  

5. What is the purpose of etchant used in CHM? Give some examples.  

Purpose: To dissolve a metal by turning it into a metallic salt, which they goes into solution  

Many chemical are available as etchants: FeCl3, Chromic acid, FeNO3, HF, HNO3  

6. What are the criteria used for selection of etchant?  

a. Required surface finish  

b. Removal rate 

c. Material type 

d. Etch depth  

e. Type of resist 

f. Cost  

7. What is the purpose of maskant and how is it classified?  

1. Maskants (chemically resistant coatings) are used to cover the surfaces which are not to be 

machined. 

2. It does not allow the etchant to reach and react with work piece to dissolve it.  

8. Based on the techniques of applying maskants, classify maskants. 

1. Cut and peel - Involve the use of relatively thick material which is scribed and removed to 

create a selective exposure to the etchant - Neoprene, butyl or vinyl-based material is 

used as maskants  

2. Screen printing - A fine mesh silk or stainless steel screen, which has areas blocked-off to 

allow selective passage of the maskant is used. 

9. How are maskants selected?  

Selection of proper maskant for a particular application is accomplished by evaluation of the 

job with respect to six factors – chemical resistance, part configuration, quantity of parts, cost, ease 

of removal and required resolution  



10. What are the applications for CHM and photochemical machining (PCM)?  

CHM is used extensively to etch preformed aerospace parts to obtain maximum strength to 

weight ratios:  

a. Integrally stiffened Titanium engine ducts  

b. Spray etching a rotating tube for cruise missile launch tubes  

c. Thinning and sizing of a delta booster tank bulkhead  

d. Chemical sizing of engine cowl inlet duct skins  

e. Undercut on clad aluminium  

11. What are the advantages of CHM and PCM?  

a. Metal removal is completely stress free  

b. Complex shapes and deeply recessed areas can be uniformly chemically milled  

c. Extremely thin sections can be chemically milled  

d. Metal hardness or brittleness is not a factor  

12. What are the limitations of CHM & PCM?  

a. Fillet radius is approximately equal to depth of cut  

b. Extremely deep cuts are usually not cost effective  

c. A homogenous metal structure is normally required for good results  

d. Suitable photographic facilities are not always available  

13. Please identify the principle of ECM. How does it differ from electroplating?  

Principle of ECM - electrolysis.  

When a D.C potential is applied across two electrodes separated by a small gap and an 

electrolyte is pumped through the small gap, the constituents of the anode work piece material goes 

into the solution and not plate on the cathode tool. Electroplating is the reverse of ECM where the 

cathode is plated by the depleted metal from the anode.   

14. What is Faraday’s first law?  

The amount of chemical changes produced by an electric current (or the amount of 

substance deposited or dissolved) is proportional to the quantity of electricity passed.  

15. What is Faraday’s second law?  

The amount of different substances deposited or dissolved by the same quantity of electricity 

are proportional to their chemical equivalent weights.  

16. Explain the parameters controlling the MRR in ECM.  

a. MRR in ECM is primarily controlled by current density. When all other variables are held 

constant, the tool penetration rate is directly proportional to the current density. Current density 

is not only controlled by the amount of current but also by the size of the gap between the tool 

and the workpiece.  

b. Feed rate: a high feed rate results in a higher MRR. It also decreases the equilibrium machining 

gap resulting in improvement of the surface finish and tolerance control 

c. The velocity and the electrolyte flow through the gap is also an important parameter affecting 

the surface finish and removal rate 

17. What are the various process parameters of ECM?  

The process parameters that have a control on the performance of the ECM process are Feed 

rate, current density, voltage, electrolyte concentration (low concentration of the electrolyte 

decreases the machining gap and results in a better surface finish and finer tolerance control) and 

electrolyte temperature (low temperature of the electrolyte is conducive to a better surface finish 

and tolerances), velocity and flow of electrolyte. 

 

 



PART-B (16 MARKS) 
 

1. Explain the process of electrical discharge machining, its process parameters and 

applications.                    (16) 

Hints: 

Principle 

Electrical energy is directly used to cut the material to get the final shape and size. Metal is 

removed by producing powerful electric spark discharge between the tool (cathode) and the work 

material (anode). It is also known as Spark erosion machining or electro erosion machining. 

 
Fig. Schematic Representation of an EDM Processs 

Process Parameters 

a. Operating parameters 

b. Electrical energy   

c. Voltage 

d. Time interval 

e. Instantaneous current 

f. Torque 

g. Pulse width 

2. Describe about the applications and types of Dilectric fluid used and its functions in EDM. 

Write about the recent development in EDM and state its advantages            (16) 

Hints: 

 Dielectric Fluid 

a. Fluid medium which doesn’t conduct electricity 

b. Dielectric fluids generally used are paraffin, white spirit, kerosene, mineral oil 

c. Must freely circulate between the work piece and tool which are submerged in it 

d. Eroded particles must be flushed out easily 

e. Should be available @ reasonable price 

f. Dielectric fluid must be filtered before reuse so that chip contamination of fluid will not 

affect machining accuracy  

Functions of dielectric fluid 

a. Acts as an insulating medium 



b. Cools the spark region & helps in keeping the tool and work piece cool 

c. Carries away the eroded material along with it 

d. Maintains a constant resistance across the gap 

e. Remains electrically non-conductive 

Applications 

a. Production of complicated and irregular profiles 

b. Thread cutting in jobs 

c. Drilling of micro holes 

d. Helical profile drilling 

e. Curved hole drilling 

f. Re-sharpening of cutting tool and broaches 

g. Re-machining of die cavities without annealing 

Recent developments 

Wire Cut EDM (WCEDM) uses relaxation circuit to faster and more efficient impulse 

circuits. Instead of using Cu; WC is used as electrode  

Advantages 

a. Can be used to machine various conductive materials 

b. Gives good surface finish 

c. Machining of very thin section is possible 

d. Does not leaves any chips or burrs on the work piece 

e. High accuracy is obtained 

f. Fine holes can be easily drilled 

g. Process once started does not need constant operator’s attention 

h. It is a quicker process 

i. Well suited to machine complicated components  

 

3. With the help of neat sketch, Describe the EDM process. Also write its advantages. (16) 

Hints: 

Principle 

Electrical energy is directly used to cut the material to get the final shape and size. Metal is 

removed by producing powerful electric spark discharge between the tool (cathode) and the work 

material (anode). It is also known as Spark erosion machining or electro erosion machining. 

 
Fig. Schematic Representation of an EDM Processs 



Advantages 

a. Can be used to machine various conductive materials 

b. Gives good surface finish 

c. Machining of very thin section is possible 

d. Does not leaves any chips or burrs on the work piece 

e. High accuracy is obtained 

f. Fine holes can be easily drilled 

g. Process once started does not need constant operators attention 

h. It is a quicker process 

i. Well suited to machine complicated components  

 

4. Explain the classification and characteristics of various spark erosion generators.  (16)  

Hints: 

 
Resistance capacitance circuit (RC Circuit) 

 
 

 



 

5. Explain how the stratified wire EDM works. Also discuss about the applications, 

advantages and disavantages of WCEDM .                (16)  

Hints: 

 
 

Fig. Schematic Representation of a WCEDM Process 

Applications 

 Best suited for production of gears, tools, dies, rotors, turbine blades and cams  

Disadvantages 

a. Capital cost is high 

b. Cutting rate is slow 

c. Not suitable for large work pieces  

Features / Advantages 

a. Manufacturing electrode 

b. Electrode wear 

c. Surface finishing 

d. Complicated shapes 

e. Time utilization 

f. Straight holes 

g. Rejection 

h. Economical 

i. Cycle time 

j. Inspection time 

k. MRR is maximum, when the pressure is below atmospheric pressure  


