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Course Educational Objectives: 
CEO1: To understand the working principles of mechanical energy based machining process. 
CEO2: To learn electric discharge machining and wire cut EDM process for machining  
CEO3: To understand the working principles of thermal energy based machining process. 
CEO4: To know the chemical based and electro chemical based machining process. 
CEO5: To learn advanced surface finishing processes and recent developments in the non- 

traditional machining processes. 
 
UNIT – 1: MECHANICAL ADVANCED MACHINING PROCESS  
Introduction: Need for non-traditional machining methods – Classification of modern machining 
processes – Considerations in process selection materials and applications. Abrasive Jet, Water Jet 
and Abrasive Water Jet Machining: Basic principles, equipments, process variables and mechanics 
of metal removal, MRR, application and limitations. Ultrasonic machining: Elements, mechanics of 
metal removal, process parameters, economic considerations, applications, limitations and recent 
development.  
 
UNIT – 2: THERMO ELECTRIC ADVANCED MACHINING PROCESS 
Electric Discharge Machining: Principle of working – Power supply, dielectric system, electrodes and 
servo system – Circuit analysis – Material removal rate – Process variables and characteristics – 
Applications. Wire-Electric Discharge Machining: Principle of working, process variables and 
characteristics and applications – Principle and working of Electric Discharge grinding, electric 
discharge diamond grinding and micro electric discharge machining. 
 
UNIT – 3: ELECTRON BEAM AND LASER BEAM MACHINING PROCESS 
Electron Beam Machining: Generation and control of electron beam for machining, theory of electron 
beam machining, comparison of thermal and non-thermal processes. Plasma Arc Machining: Principle 
and working – Metal removal mechanism, process parameters, accuracy and surface finish and 
Applications. Laser Beam Machining: General principle and application of laser beam machining – 
Thermal features, cutting speed and accuracy of cut. 
 
UNIT – 4: ELECTRO CHEMICAL AND CHEMICAL ADVANCED MACHINING PROCESS 
Electro Chemical Machining: Principle, ECM system, advantages, limitations and applications. 
Electro Chemical Grinding: Principle and working, process characteristics and applications. 
Chemical Machining: Fundamentals of chemical machining – Principle – Maskants – Etchants – 
Advantages and applications. 
 
UNIT – 5: OTHER ADVANCED MACHINING PROCESS  
Electro Stream Drilling:  Principle and working – Process performance.  Magnetic Abrasive 
Finishing: Principle and working, material removal and surface finish and applications.    Shaped Tube 
Electrolytic Machining: Principle and working, applications. Rapid Prototyping: Classification – 
Stereo lithography - Selective laser sintering and applications. 
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Course Outcomes: 
 

On successful completion of the course, Students will be able to POs related to COs 

CO1 Understand the working principles of mechanical energy based machining 
process PO1,PO2,PO3,PO7 

CO2 Explain electric discharge machining and wire cut EDM process for 
machining PO1,PO2,PO7 

CO3 Understand the working principles of thermal energy based machining process PO1,PO2,PO3,PO7 
CO4 Explain the chemical based and electro chemical based machining process. PO1,PO2,PO3,PO7 

CO5 Summarize the advanced surface finishing processes and recent developments 
in the non-traditional machining processes. PO1 

 
Text Books:   
1. Advanced Machining Processes, V. K. Jain, 2002, Allied Publishers Pvt. Ltd., New Delhi. 
2. Modern Machining Processes, Pandey P.C. and Shan H.S., 1980,Tata McGraw Hill, New Delhi. 
 
Reference Books:  
1. Unconventional Machining Process, M Adithan, 2014, Atlantic Publications, New Delhi 
2. Non-Traditional Manufacturing Processes, G.F., Marcel Dekker Inc., New York 1987. 
3. Manufacturing Engineering and Technology, Serope Kalpakjian and Steven R. Schmid, 2013, 

Prentice Hall. 
4. Introduction to Micromachining, V. K. Jain, 2014, Narosa publishing House, New Delhi. 
5. Advanced Machining, Brahem T. Smith, 1989, I.F.S., U.K. 
 

CO\PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

CO.1 3 2 2 - - - 2 - - - - - 

CO.2 3 2 - - - - 2 - - - - - 

CO.3 3 2 2 - - - 2 - - - - - 

CO.4 3 2 2 - - - 2 - - - - - 

CO.5 3 - - - - - - - - - - - 

CO* 3 2 2 - - - 2 - - - - - 
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