
MEV303: Machining Science and Machine Tools   
Prerequisite: Nil   
 
Module 1 (10 hours) 
Kinematic elements in metal cutting. Tool nomenclatures. Mechanics of chip formation, 
orthogonal and oblique cutting, shear angle, velocity relationship. Merchant's analysis of cutting 
forces, cutting power estimation.  Inserts- chip groove geometries; nomenclature, selection and 
applications in turning, milling, drilling. Carbide grade design, carbide coatings. Advances in 
cutting tool materials.  Effect of cutting variables on forces. Tool failure analysis, theories of tool 
wear, measurement of tool wear. Tool dynamometers, thermal aspects of machining,  Tool life 
and economics of machining, CNC machining. Micro machining.  
Module 2 (12 hours) 
Basic concepts of machine tools: Tool –work motions, machine tools for various machining 
processes, kinematics of machine tools and gear boxes, feed and speed mechanism, machine tool 
drives, machine tool dynamics, gear manufacture- milling, hobbing and shaping, special purpose 
machine tools, hydraulic control of machine tools, components of hydraulic circuits, control 
circuits and their characteristics, testing of machine tools for positioning accuracy and 
repeatability. 
Module 3 (10 hours) 
Modern machining processes: Mechanics of AJM, EDM, USM, EBM and ECM, process 
parameters and applications. 
Module 4 (10 hours) 
Jigs and fixtures, basic principles of location, type and mechanics of locating and clamping 
elements, design of jigs and fixtures. 
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