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Syllabus PhD —Entrance Examinations- Department of Mechanical Engineering

UNIT 1 —MATERIALS AND APPLIED MECHANICS

Engineering Materials Phase diagrams, structure and properties of engigematerials, hee
treatment, stresstrain diagrams foengineering materialdvlechanics of Material- Elastic
constants, Stress and strain, Poisson's ratio,dylinders, Mohr’s circle for plane stress ¢
plane strain, shear force and bending moment diegyrdeflection of beams, bending and si
stressestorsion of circular shafts, energy methods, Esldreory of columns, thermal stres.
Engineering MechanicsTFrusses and frames; Free body diagrams and equifibwirtual work;
impulse and momentum (linear and angular), kinesteatnd dynamics ofarticles & of rigid
bodies in plane motion and energy formulationdjsiohs

UNIT 2 -MECHANICAL DESIGN

Theory of Machines Displacement, velocity and acceleration analysigplahe mechanism
dynamic analysis of linkages; cams; gears and gaas flywheels and governors; balancing
reciprocating and rotating mas¢< Machine Design Design for static and dynamic loadir
Failure theories, fatigue strength and tl-N diagram, gears, shafts, rolling and sliding cot
bearings, springs, brakesdaclutches, principles of the design of machiremants like rivetec
bolted and welded jointd/ibrations - Effect of damping, Free and forced vibration ofgber
degree of freedom systems, resonance, vibratidatiso, critical speeds of shal

UNIT 3 - FLUID MECHANICS AND THERMAL SCIENCES

Fluid Mechanics Fluid statics, properties, manometry, buoyancybikta of floating bodies
forces on submerged bodies, cor-volume analysis of mass, fluid acceleration, momenand
energy, differential agations of continuity and momentum, dimensionallysis, Bernoulli’'s
equation, viscous flow of incompressible fluidsgrakntary turbulent flow, boundary layer, fl
through pipes, bends and fittings and head lossege.Thermodynamics Properties ¢ pure
substances, thermodynamic systems and processedyetiaviour of ideal and real gas
calculation of work and heat in various procesgespth and first laws of thermodynamics,
second law of thermodynamics, thermodynamic ratatiand thermocmamic property chart
and tables, availability and irreversibili

UNIT 4 - MANUFACTURING ENGINEERING

Casting, Forming and Joining Proces- Design of patterns, moulds and cores, Differene$
of castings, solidification and cooling, riser &tigg cesign, fundamentals of hot and c
working processes, Plastic deformation and vyieltera load estimation for bulk (drawin
rolling, forging, extrusion) and sheet (deep drayvishearing, bending), principles of pow:
metallurgy, metal forming procses, brazing, Principles of welding, soldering &hesive
bonding.Machining & Machine Tool Operatior-Basic machine tools, Mechanics of machini
single and multpoint cutting tools, tool life and wear, tool gedngeand materials, th
economics of mdaning, principles of work holding, principles obr-traditional machining



processes, design of jigs and fixtures. Computer Integrated Bnchg - Concepts of
CAD/CAM and their integration tools.

UNIT 5 - INDUSTRIAL ENGINEERING

Metrology and Inspection - Linear and angular measurements,sl.ifit¢ and tolerances &
comparators; gauge design, interferometry, alignment and testitigpase form and finish
measurement, tolerance analysis in manufacturing and assembly.

Operations Research - Simplex method, linear programming, transportatioh SPERM
network flow models, assignment, simple queuing models.



