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Engineering Mechanics & Strength of Material: Concurrent Forces in a Plane and its Equilibrium. Centroids of
Composite Plane Figures. General Case of Forces in a Plane. Moment of Inertia of Plane figures. Paralel Axis
Theorem. Polar MI. Concept Mass MI. Rectilinear Trandation. Kinematics. Principa of Dynamics Motion of a
Particle Under Constant Force. Force Proportional to Displacement and Free Vibrations (SHM). D’Albert’s
Principle. Momentum. Impulse Work and Energy. Rotation of a Rigid Body about a Fixed Axis Kinematics.
Equation of Motion of a Rigid Body about a Fixed Axis. Rotation Under Constant Moment. Torsional Vibration.
Simple Stresses and Strains.  Stresses on Inclined Plane. 2 -Dimensional  Stress Systems.  Principal  Stress and
Principal Planes. Mohr’s Circle. Shearing Force and Bending Moment. Types of Loads. Types of Supports. SF and
BM Diagrams for Formula. Bending Stresses in the above types of beams with Rectangular and Circulars Sections.
Torsion of Circular Shafts. Determination of Shear Stress.

Fluid Mechanics and Heat Transfer: Classfication of Flows - Steady, Unsteady, Uniform, Non-Uniform,
Laminar, Turbulent, Rotational, Irrotational Flows, Vorticity, and Circulation-Conservation of Mass-Equation of
Continuity, Conservation of Momentum-Euler’s Equation, Conservation of Energy - Bernoulli’s Equation and its
Applications. One-Dimensional Viscous Flow. Couette Flow- Plane Couetee Flow. Two Dimensional Viscous
Flow; Navier Stokes Equations and Solutions. Laminar Boundary Layer. Momentum Integral Equation-Flow Over a
Flat Plate-Displacement Thickness, Momentum Thickness and Energy Thickness. Turbulent Boundary Layer.
Laminar-Turbulent Transition-Momentum Equations and Reynold’s Stresses. Dimensional Analysis and Modeling
Similitude. Fundamental and Derived Dimensions - Dimensionless Groups - Buckingham Theorem - Rayleigh
Method . Elements of Heat Transmission. Steady State Conduction, Convection and Radiation. Furnaces.
Classification of Furnaces and their Use in Metallurgical Industries. Heat Utilization in Furnaces, Available Heat,
Factors Affecting It. Heat Losses in Furnaces and Furnace Efficiency. Heat Balance and Sankey Diagrams.
Principles of Waste Heat Recovery. Recuperators and Regenerators. Types and Applicability. AMTD and LMTD
in Recuperators. Protective Atmosphere and their Applications Salt Bath Furnaces.

Elements of Material Science: Introduction, Classification of Materials, Space Lattice and Unit Cdls, Crysta
Systems. Indicesfor Planes and Directions. Structures of Common Metallic Materias. Crystal Defects: Point, Line
and Surface Defects. Didocations, Types, Burgers’ Vector, Didocation Movement by Climb and Cross Sip.
Didocation Sources, Didocation Point - Defect Interaction and Pileups. Plastic Deformation of Single Crystals.
Deformation by Slip, CRSS for Slip. Deformation of Single Crystal. Deformation by Twinning. Stacking Faults, Hot
Working, Cold Working. Recovery, Recrystallization and Grain Growth. Hall- Petch Equation. Tensile Stress-Strain
Diagrams, Proof Stress, Yield Stress, Modulus of Elasticity. Typical Stress-Strain Diagrams for Mild Steel Cast Iron

and Aluminum Alloy.
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Metallurgical Thermodynamics. Introduction - Basic Concepts in Thermodynamics. Objectives and Limitations
of Classical Thermodynamics. Zeroth Law of Thermodynamics. First Law of Thermodynamics-Forms of Energy,
Heat and Work, Joules Experiments, Conservation of Energy, Concept of Maximum Work, Isothermal
Expansion, Reversible, Adiabatic Expansion, Constant Pressure Processes, Constant Volume Processes, Enthalpy.
Second Law of Thermodynamics -Efficiency of Cyclic Process. Carnot Cycle. Entropy. Thermodynamic Equation of
State. Statistical Entropy. Physicl Meaning of Entropy, Boltzman Equation, Mixing Entropy, Stirling’s
Approximation Auxiliary Functions. Fundamental Equations of State, Max Well Relationships, Other
Thermodynamic Relations, Chemical Potentia, Gibbs-Helmholtz Equation, Criteria of Equilibria. Third Law of
Thermodynamics, Heat Capacity and Entropy Changes. Sensible Heats, Transformation Heats, Reaction Hests,
Adiabatic Flame Temperatures, Heat Balances. Phase Equilibriain One Component Systems, Clausi us-Claperyon
Equation, Heats of Vaporization From Vapor Pressure Data, Shift in Transformation, Temperature with Pressure,
Fugacity, Activity and Equilibrium Constant. Vant Hoff’s Isotherm. Ellingham Diagrams and Application.

Advanced Material Science: Electrical and Electronic Properties of Materids, Electronic Conductivity, Free
Electron Theory and Band Theory of Solids. Intrinsic Semi-Conductors. Super Conductivity. Magnetic Properties,
Dia, Para, Ferro, Ferri  Magnetism. Soft and Hard Magnetic Materials and Applications. Optical Properties of
Materials. Refractive Index, Absorption Emission of Light, Optica Fibers. Opto-Electronic Materials.
Polymerization, Cross Linking Glass Transtion, Classification of Polymers. Mechanical Properties, Dielectric
Behaviour of Materials. Uses of Polymers. Ceramics and Glasses, Crystaline and Non-Crystalline Ceramics.
Structure of Ceramics and Glasses. Mgjor Mechanical and Optical Properties. Composite Materias. Classification.
Matrices and Reinforcements. Fabrication Methods. Examples and Applications. Nano Materials: Importance,
Emergence of Nano- Technology, Bottom-Up and Top-Down App Roaches, Challenges in Nano-Technology.

Applications.
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