	Semester-I


	
1. Advanced Physical Metallurgy (3-0-3/2)
Atomic Structure and Bonding of Atoms. Crystallography and X-ray diffraction, Advanced Treatment of the Thermodynamic properties of Metallurgical Systems, Binary and Ternary Phase Equilibria, Techniques of Optical and Electron metallography, Diffusion, Nucleation and Groth, Zone Refining, Order-Disorder Transformation, Spinodal Decomposition. Deformation Phenomenon, Stress and strain tensors, Yield Behaviour in Metals and Alloys, Observations of Dislocations, Theories of work hardening in metals. Temperature and strain rate, dependence of flow stress, Fatigue, Creep and Fracture toughness Testing 

2. Metal Casting Technology (3-0-3/2)
Introduction on casting technology, Pattern Marking, Pattern materials, types of pattern, pattern allowances, pattern making tools, defects.

Moulding & Core Making 
Sands & binders bonding mechanism, Sand mix preparation Tests and its effect on various properties.

Melting & Casting
Furnaces and its brief description types of metal used for casting. Gating & Feeding, Solidification. Weighing of moulds.

Testing
Tests to be conducted on casting such as mechanical tests, microstructure etc.
3. Metal Working Technology (3-0-3/2)
Basic plasticity-the flow curve, true stress & true strain, yield criteria for ductile metals, Slipline field theory; Estimation of working loads from local stress evaluation; Classification of various metal working processes, Temperature in metal working, Cold & hot working of metals, General concept of rolling, fundamentals of roll pass design. Forging processes and process characteristics, Extrusion, Technology of sheet metal deformation processes.
4. Machine Computation (1-0-3)
Computer fundamentals, Review of programming in FORTRAN 77. Programming in C.,  PASCAL and C++. Introduction to Computer graphics.
5. Industrial Engineering & O.R. (3-0-0)
Introduction to planning, Scheduling and control of projects. Network models and their applications. CPM and PERT. Times cost trade off and generation of the project cost curye in determining the networks. Fulkerson's flow algorithm and other heuristic rules. Non-linear programming, Integer and Dynamic programming. Waiting line theory.
Elective Course-I
1.  Heat Treatment Technology (3-1-0)
Decomposition of Austenite, Diffusion controlled and Diffusionless Transformations : Nucleation and growth of phases, cellular phase separation, Pearlitic and Bainitic Transformations; Mechanism of Martensitic Transformation; Geometric and stereographic Analysis of Martensitic Transformations in ferrous and Non-ferrous Alloys, Heat Treatment processes, Hardening, Tempering, Annealing, Normalizing surface  hardening, Carburizing, Nitriding, Electron Beam 

Hardening and laser Hadening, Heat treatment of Alloy steels; Heat Treatment cast iron, Heat Treatment of weldments of plain carbon and alloy steels; Precipitation Hardening, Enhanced diffusion from quenched-in vacancies, Energetics of G.P.Zone formation in Al-Base Alloys, precipitation in Ni-Base and Ti-alloys, Heat Treatment defects in castings forgings and Weldments and their remedial measures.
2. Energy Conservation & Pollution (3-1-0)
Ecology, Relationship between ecology and energy developments. Air Pollution Sources and Nature of Air pollutants, Air Pollution Control measures, Air Pollution control Equipments, Centrifugal collectors, Filtration, Fabric and other Air Filters, Electrostatic Precipators, Wet scrubbers, Characterization of particles, Air Pollution Monitoring.
Water Pollution, monitoring of water Pollutants, Waste Water Treatment, Environmental waste Management. Noise Pollution-Generation, Assessment and control Foundry, Forge and other Industries, Preventive and control Measures.

Energy Conservation; Conventional and Non-Conventional Energy Sources, Conservation of Energy, Utilization of waste heat etc. in Foundry, Forge & allied Industries. Energy Conservation & Management in Refractory Units.

3. Finite Element Method (3-1-0)
Introduction, Finite element modelling 

Heat Transfer
Coordinates and shape functions-linear, quadratre, triangular, axisymmetric. Eulerlangrange equation, Galerkins approach, assembly of the global stiffness matrix, boundary conditions such as convection, radiation etc. Unsteady state heat transfer problems using finite difference time stepping techniques like Euler, Crank-Nicolsons' and Implicit methods. Torsion of shafts.

Solid Mechanics
The potential energy approach, Galerkin approach. The finite element equations for one dimensional problems and treatment of boundry conditions. Temperature effects. Plane Trusses, 2 - dimensional problems uses of constant strain triangles, beams. 3D problems. 

4. Adv. Engg. Mathematics (3-1-0)
Vector calculus, Gauss', Strokes' and Greens' Theorems, Theorems, Tensor Analysis, Contraction. Fluid Dynamics, Discontinuous Flow, Vertices and Viscosity and Boundary Layer Theory. Matrices and determinants, Cayley - Hamilton's Theorem, Inversion and Large Matrices. Ordinary Different Equations, Exact Differential Equations, Total Differential Equations. Partial Differential Eqns, Mongee's Method, Separation of Variables. 
Special Functions, Bessel, Legendre, Hypergeometric Hermite, Lanurve and Gren's Functions. Fourier Series; Fourier Transforms, Laplace Transforms Hankel Transforms, Applications in solution to Laplace, Wave and Heat conduction Equns. Complex variables, Conformal mapping, Contour Integrals Numerical Methosd;  Interpolation, Difference Eqns, Solution of ordinary Different Equations and Algebraic and Transudental equations. Finite Element Technique, Weighted residual and variational Methods.
 
Semester-II 

1. Quality Assurance and Inspection Methods (3-0-3/2)
Statistical parameters for quality assurance; Probability distribution curves for discrete and continuous random variables, Control charts for attributes and variables; Special control chart, Process capability, Acceptance sampling; One-line inspection, Quality circle, Quality cost, Quality circle, Quality cost, Quality Audit, Total quality management, Use of Computers in quality assurance.

Destructive and non-destructive methods of inspection as used for castings, forgings and weldments; Optical microscopy; Photomicrography; Fracture tests; Analysis of casting and forging detects.
2. Computer- Aided Engineering (3-0-3/2)
Principle of Computer-aided design and manufacture. Concept of system engineering and data management; Management of manufacturing information, Data structure, and algorithms, Data base-relation and their properties; Two and three dimensional graphic systems; primitive software for design; Standard analysis packages for FEM; CNC and DNC machine tools; interfacing CAD & CAM, Application of computers in planning and Inspection; Integration of design, planning, manufacture and inspection concepts; principle of concurrent engineering.
3. Modern Machining Processes (3-0-3/2)
New developments in machine-tool technology : semi-automatic and automatic machines; Machining centers. Numerically-controlled and Computer-numerically controlled machine tools; their design and operation; Part-planning for CNC operation; N.C. languages. Post processing.

Theory and application of mechanical processes like abrasive jet machining, ultrasonic machining, Water jet machining; Thermally-assisted machining, and others. EDM and ECM machining, Electro-deposition, Laser beam and torch machining. Electron beam machining, plasma arc and iron beam machining. Flexible manufacturing systems-design and application. New developments in cutting tool materials.

Elective Course-II
1. Tool Engineering  (3-0-3/2)
Pattern Equipment for quantity production of castings: Pattern plates-types; Materials; Design and constructional features suiting to various moulding machines; Special design features for high pressure moulding machines and Dismatic type machines.

Core boxes-types, materials used, Design and constructional features for core blowing and shooting machines; special features for shell core shooters. Core-setting jigs. Gravity Die-Casting Dies-Types, Design features.

Special pattern equipment: Patterns having double-curved surfaces such as rotor of screw conveyors, Marine propellers, etc., Gear & Pulley castings with box type and Isection arms; Rope pulley sheaves, Cast link chains for marine use, Large sized cast gear wheels; etc Application of contraction allowance to castings based on their geometrical shape. Core prints-types. Pressure Die-casting die-design features. Core and storage of pattern equipments.
2. Industrial Inspection (3-0-3/2)
Design considerations for gauges and measuring instrument. Geometrical and positional tolerances. In process gauging. Measurement of surface feature. Tolerances for linear dimensions and dimensional chains. Limits, fits and tolerances as per I.S. Inspection of threads and gears.  Geometrical and physical limitations in metrology. Pneumatic gauging.
3. Sand Technology and Methoding (3-1-0)

Sand
Classification, Occurrence, Characteristics, and Tests.

Binders
Organic and inorganic binders, Tests on these binders.

Sand Mix
Preparation of Sand mixes for moulds & Course. Various tests on sand mixes. Equipments used  in sand preparation.

Additives and Washes
Pattern and Casting design considerations.

Gating
Elements of the gating system. Design of Gating system for cast iron & steel, Fluidity and its significance in casting.

Risering
Solidification of iron and steel with reference to Fe-C diagram. Riser classification. Calculation of riser requirements, Childs.

Elective Course-III
1. Welding Technology (3-0-3/2)
General survey and classification of welding processes, welding arc and arc characteristics. Power source for arc welding: constant current and constant voltage. Various arc welding, Resistance welding and thermit welding processes. Important variants of MIG, TIG welding, processes, metal transfer characteristics in arc welding. Newer welding processes such as solid state welding processes and racliant energy  welding processes, Gas cutting, Soldering and brazing.

Surfacing, metal spraying, adhesive bonding, Weld cracks-their types. causes and remedies with respect to steels, stainless steels, and aluminum; thermal cycle in welding, its effects on the micro structure of steels . Distortion, Weldability tests. Weldablility of plain carbon steels, low alloy and austenitic stainless steel, cast irons.

2.  Flexible Manufacturing System (3-1-0)
Group Technology-definition, Characteristics, Benefits. MRP II, artificial intelligence in manufacturing, NC, CNC, DNC, special Manufacturing system. Flexible manufacturing system and manufacturing cell. FMS users. Various material handling systems, Automated inspection and storage. Algorithms for generating part families/cells, Computer aided process planning, FMS tooling, Pallets and textures. FMS hierarchal computer network and control.
3. Forging Die Design (3-1-0)
Job analysis, Designer's drawing, Standards for forging tolerances and allowances, forging drawing, Preliminary die design considerations like parting line position, rib and web dimensions, Preliminary die design consideration like parting line position, Rib and web dimensions, Draft angle, fillet and corner radi, Etc. Design of flash and gutter, perform design, Insert design, Finisher and blocker design consideration. Design of upsetter and piercing tool design. Design of trimming and punching die and tools. Estimation of forging load and energy. Computer aided design of forging dies. Automation in forges shops.

Materials and properties of forging dies. Heat treatment of dies and tools. Problems of die wear, estimation and remedial measures. Role of lubricant in hot cold forgings of ferrous, non ferrous metals and alloys, Noise and vibration control in forge shops. Recent development in technology of die forging. Economy of die design.
4. Near Net Shape Processes (3-1-0)
Concept of shape, size, accuracy, Tolerances and surface roughness. Economical and technological factors, Such as improved material and energy efficiency, Dimensional accuracy product integrity and reduced manufacturing costs through near net processing. Foundry processes, Such as investment casting, Ceramic moulding plaster mould process, V-process, Squeeze casting and rheo-casting. Permanent mould casting, Low pressure die casting and pressure die casting processes.

Plastic deformation processes, such as worm, Fleshless forging, Cold forging, Orbital Forging, Supper plastic forming, Powder metal forging, Liquid forging, Rheo forging and isothermal forging processes . Use of long forging machines, High energy rate forming. Electro forming, Principle of electro deposition of dies and moulds by electro dorming.


	

	

	


