MFPC3003 NON-TRADITIONAL MACHINING PROCESSES (3-0-0)

Course Objectives:

To equip students with comprehensive knowledge of non-traditional machining (NTM) processes.
This includes understanding their principles, mechanisms, equipment, process parameters (and their
effects), material removal rates, industrial applications, advantages, limitations, and comparisons for
precise material removal where conventional methods fail.

Module - I (08 Hours)

Introduction — Need for non-traditional machining processes — Classification of non-traditional
machining processes. Applications, advantages and limitations of non-traditional machining
processes.

Ultrasonic Machining (USM): Principle, material removal rate, effect of process parameters on
performances, industrial applications, advantages and limitations. Abrasive jet and Abrasive water jet
machining: Principle, Material removal rate, effect of process parameters, industrial applications,
advantages and limitations.

Module -1 (06 Hours)

Electro-chemical machining: Chemical machining, need for electro-chemical machining, principle,
process characteristics and effect of parameters, material removal rate, applications, advantages and
limitations. Introduction to processes like Electrochemical honing, and Electrochemical grinding.

Module - IIT (08 Hours)

Electrical discharge machining (EDM): Introduction, mechanism of material removal, equipment
details, effect of process parameters, industrial applications, advantages, and limitations. Introduction
to Electrical discharge grinding, and Electrochemical discharge machining (ECDM).

Plasma arc machining (PAM): Introduction, transfer and non-transfer type plasma machining,
equipment details, mechanism of metal removal, process parameters and effect on process
characteristics, applications, advantages and limitations.

Module - IV (08 Hours)

Laser beam machining (LBM): Principle of LASER beam generation, mechanism of metal removal,
LBM parameters and characteristics, industrial applications, advantages & limitations.

Electron beam machining (EBM): Introduction, principle, equipment and mechanism of metal
removal, applications, advantages and limitations.

Module -V (06 Hours)
Nano finishing processes: Introduction to Abrasive flow machining, Chemo-mechanical polishing,
Magnetic abrasive finishing.

Course Outcomes:

CO1: Define the principles, mechanisms, and equipment of key NTM processes (USM, AIM/AWIM,
ECM, EDM, PAM, LBM, EBM) and nano-finishing techniques, explaining their material
removal mechanisms. (Covers Modules I-1V, V)

CO2: Identify appropriate NTM processes for specific material and geometric requirements,
considering their fundamental capabilities and constraints. (Covers Modules [-1V)

CO3: Determine the effect of critical process parameters (e.g., power, pressure, voltage, current,
pulse characteristics, abrasive properties) on performance metrics (like Material Removal Rate
- MRR) for various NTM processes. (Covers Modules I-1V)

CO4: Compare and contrast the advantages, limitations, and industrial applications of different NTM
processes, assessing their suitability for specific manufacturing scenarios. (Covers Modules 1I-
V)

COS5: Analyze the fundamental mechanisms and process characteristics of electrochemical honing,
electrochemical grinding, electrical discharge grinding, and electrochemical discharge



machining (ECDM), evaluating their niche applications. (Covers Modules II, III, V - specific
sub-processes)
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