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Study Scheme for M.Tech (ME)

Semester: I
	Course Code
	Name of the course
	Teaching Schedule
	Credits

	
	
	L
	T
	P
	

	ME6101
	Optimization Techniques
	4
	
	-
	4

	ME6102
	Heat and Mass Transfer
	4
	
	-
	4

	ME6103
	Non-Traditional Machining Processes
	4
	
	-
	4

	ME6104
	Advanced Design of Machine Elements
	4
	
	-
	4

	ME6105
	Finite Element Method
	4
	
	-
	4

	ME6106
	Finite Element Method Lab
	-
	-
	2
	1

	Total
	20
	
	2
	21



Semester II
	Subject Code
	Name of the course
	Teaching Schedule
	Credits

	
	
	L
	T
	P
	

	ME6201
	Research Methodology
	4
	-
	-
	4

	ME6202
	Control Theory
	4
	-
	-
	4

	ME6203
	Production and Operations Management
	4
	-
	-
	4

	ME6204
	Computer Aided Design and Manufacturing
	4
	-
	-
	4

	ME62XX
	Elective – 1
	4
	-
	-
	4

	ME6205
	Computer Aided Design and Manufacturing Lab
	-
	-
	2
	1

	FS6206
	Soft Skills
	-
	-
	2
	1

	Total
	20
	-
	4
	22



List of Elective Subjects offered by Mechanical Engineering for Postgraduate Courses
Elective1 :
	Subject Code
	Title of the Subject

	ME6206
	 Product Design and Development

	ME6207
	Material Science and Technology

	ME6208
	Strategic Entrepreneurship





Semester III
	Subject Code
	Name of the course
	Teaching Schedule
	Credits

	
	
	L
	T
	P
	

	ME7301
	Industrial and  Production Management
	4
	
	-
	4

	ME73XX
	Elective -1
	4
	-
	-
	4

	ME7305
	Dissertation Preli.
	-
	-
	-
	8

	Total
	8
	-
	-
	16



List of Elective Subjects
	S.No
	Subject Code
	Name of the course

	1
	ME7302
	Fluid Engineering

	2
	ME7303
	Tribology

	3
	ME7304
	Condition Monitoring & Diagnosis



Semester IV
	Course Code
	Name of the course
	Teaching Schedule
	Credits

	
	
	L
	T
	P
	

	ME7401
	Dissertation
	-
	-
	-
	20

	Total
	
	
	
	20










1st  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6101
	Optimization Techniques
	4
	0
	0
	  4


Course Objective
The objective of this course is to provide knowledge and training in using optimization techniques under limited resources for the engineering and business problems.

UNIT I									      (6 Hours)

Introduction to Operations Research: Meaning of Operations Research, Modeling in operation research, principles of modeling, Introduction to linear and non-linear programming problems and formulation of problems.

UNIT II									      (8 Hours)

Linear programming: Problem formulation, graphical solution, simplex method, big M method, two phase method, dual simplex method, duality theory, sensitivity analysis.

UNIT III									      (5 Hours)

Network Models: Transportation problem, Transshipment problem, Assignment problem, Traveling-salesman problem, Shortest route problem, Minimal spanning tree problem, Maximum flow problem.

UNIT IV									     (8 Hours)

CPM & PERT: Characteristics & uses, drawing of network, removal of redundancy in network. Computation of EOT, LOT, free slack, total slack in CPM and PERT, crashing, resource allocation.

UNIT V									      (6 Hours)

Dynamic Programming: Deterministic and Probabilistic Dynamic programming.

UNIT VI									      (4 Hours)

Simulation Models: Generation of Random number. Use of Coeff. random numbers for system simulation. Use of computers for system simulation.

UNIT VII									      (8 Hours)

Non-linear Programming: Characteristics, Concepts of convexity, maxima and minima of functions of n variables using Lagrange multipliers and Kuhn-Tukker conditions, Quadratic programming , One dimensional search methods, Fibonacci and golden section method, Optimization using gradient methods for unconstrained problems.

Learning Outcome

At the end of this course students should be able to formulate the models and analyze them using various optimization techniques.

Text Book

1. Hamdy A. Taha, “Operations research”, Pearson, 2004 

Reference Books

1. R. Paneerselvam, Operations research, PHI, New Delhi, 2008 
2. Ravindran, Phillips, Solberg, Operations research principles and practice, Willey and Sons
































1st  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6102
	Heat and Mass Transfer
	4
	0
	0
	  4


Course Objective
The objective of this course is to understand the mechanisms of heat transfer under steady and transient conditions.

UNIT I									     (6 Hours)

Basic Concepts: Mechanism of Heat Transfer – Conduction, Convection and Radiation– Fourier Law of Conduction

UNIT II									   (10 Hours)

Conduction: General Heat Conduction Differential Equation in Rectilinear, Cylindrical and Spherical Co-Ordinates, One Dimensional Steady State Heat Conduction – Conduction through Plane Wall, Cylinders and Spherical systems – Composite Systems – Conduction with Internal Heat Generation – Extended Surfaces, Straight Fins of Rectangular, Triangular and Trapezoidal Sections, Effectiveness Of Fins. Two-Dimensional Steady State Conduction: Semi Infinite and Finite Flat Plate, Temperature Field .In Infinite And Finite Cylinders, Conduction Through Spherical Shell, Graphical Methods, Unsteady State Conduction.

UNIT III									   (10 Hours)

Convection: Review Of Continuity And Momentum, Heat Transfer Coefficients – Boundary Layer Concept – Types of Convection – Forced Convection – Dimensional Analysis, Differential Equations For Incompressible Fluids, External Flow – Flow over Plates, Cylinders and Spheres – Internal Flow – Laminar and Turbulent Flow – Combined Laminar and Turbulent Flow,  Wall Temperature And With Constant Heat Flux, Forced External Flow Over Flat Plate, The Two Dimensional Velocity And Temperature Boundary Layer Equations, The Karman-Pohlhanton Approximate Integral Method. 

UNIT IV									   (10 Hours)

Radiation: Radiation Through Non-Absorbing Media, Hottels Method Of Successive Reflection, Review Of Methods Of Analogous, Electrical Circuits, Radiation Through Absorbing Media, Logarithmic Decrement Of Radiation, Gas Radiation, Apparent Absorptivities Of Simple Shaped Gas Bodies, Net Heat Exchange Between Surfaces Separated By An Absorbing Gas, Radiation of Luminous Gas Flames. 


[bookmark: _GoBack]UNIT V									   (9 Hours)

Mass Transfer: Basic Concepts – Diffusion Mass Transfer – Fick’s Law of Diffusion – Steady state, Molecular Diffusion – Convective Mass Transfer – Momentum, Heat and Mass Transfer Analogy – Convective Mass Transfer Correlations.

Learning Outcome 

At the end of this course students should be able to understand and apply different heat and mass transfer principles of different applications.

Text Book

1. J.P. Holman., ‘Heat and Mass Transfer’, Tata McGraw Hill, 8th Ed., 1989. 

Reference Books

1. V.S Arpaci – Conduction Heat Transfer 
2. E.M Sparrow, R.D Cess – Radiation Heat Transfer 
3. D.D. Kern, Extended Surface Heat Transfer, New Age International Ltd., 1985. 





























1st  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6103
	Non-Traditional Machining Processes
	4
	0
	0
	  4


Course Objective
The objective of this course is to learn about various unconventional machining processes, the various process parameters and their influence on performance and their applications

UNIT I									      (5 Hours)

Introduction: Need for non-traditional machining processes. Processes selection c1assificationon – comparative study of different processes.

UNIT II									     (8 Hours)

Mechanical Processes: Ultrasonic machining. Elements of USM, Mechanics of cutting, effect of parameters on material removal rate and surface finish, economic considerations, applications and limitations, recent developments; Abrasive Jet Machining, variables affecting material removal rate, applications advantages and limitations

UNIT III									      (8 Hours)

Electro-Chemical and Chemical Processes: Electro-Chemical Machining: Elements of the process, Electrolytes and their properties. Chemistry of the process, metal removal rate; advantages, applications and limitations of the process.
Chemical Machining: Introduction-fundamental principle types of chemical machining Maskants- Etchants- Advantages and disadvantages-applications.

UNIT IV									      (6 Hours)

Thermal Processes: Electric Discharge machining: Mechanism of metal removal, EDM Equipment, Dielectric fluids, selection of electrode material, accuracy and  surface finish applications.

UNIT V									      (6 Hours)

Plasma Arc Machining: Introduction-Plasma-Generation of Plasma and equipment Mechanism of metals removal, PAN parameters-process characteristics - type of torches applications. 
Electron Beam Machining: Generation and control electron beam, Theory of Electron Beam Machining Process capabilities and limitations.

UNIT VI									      (6 Hours)

Laser Beam Machining: Principles of working. Thermal aspects, material removal, Advantages and Limitations.
Ion Beam Machining: Introduction-Mechanism of metal removal and associated equipment-process characteristics applications 

UNIT VII									     (6 Hours)
Reverse Engineering: Introduction, Need of reverse Engineering, 3D scanning, Working with Point cloud data. Rapid Prototyping: Introduction, Tools, Market trends.

Learning Outcome 

At the end of this course students should be able to demonstrate different unconventional machining processes and know the influence of difference process parameters on the performance and their applications.

Text Book

1. P.C. Pandey, H.S.Shan, A text book on Modern Machining Processes, Tata McGraw Hill, N Delhi

Reference Books

1. P.K. Mishra, Non Conventional Machining, Narosa Publishing House, New Delhi
2. Amitabh Bhattacharya, New Technology, Institution of Engrs (I), Calcutta




























1st  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6104
	Advanced Design of Machine Elements
	4
	0
	0
	  4


Course Objective
The objective of this course is to familiarize the various steps involved in the Design Process and understand the principles involved in evaluating the shape and dimensions of a component to satisfy functional and strength requirements.

UNIT I									    (10 Hours)

Machine Design Review: Review of failure theories; designing against fatigue; cumulative damage theories; design of machine members (bolts, shafts, springs) under fatigue loading.

UNIT II									    (10 Hours)

Contact Stresses: Hertzian contact stresses (cylindrical and spherical surfaces) and their effect on design; theory of limit design; Machinery construction principles.

UNIT III									    (10 Hours)

Fracture and Creep: Fracture Mechanics approach to design. Causes and interpretation of failures; Creep behavior; rupture theory; creep in high temperature low cycle fatigue; designing against creep.

UNIT IV									     (8 Hours)

Reliability: Probabilistic approach to design; reliability prediction; design for reliability.

UNIT V									     (7 Hours)

Computer Aided Machine Design: Philosophy of Computer Aided Machine Design, Interactive design software, Basic advantages of analysis Software, Design of machine components (springs, gears, temporary fasteners, permanent fasteners, belts and ropes) through interactive programming.

Learning Outcome 

At the end of this course students should be able to successfully design machine Components.

Text Book

1. Bhandari V, Design of Machine Elements, 3rd Edition, Tata McGraw-Hill Book Co, 2010.


Reference Books

1. Joseph Shigley, Charles Mischke, Richard Budynas and Keith Nisbett “Mechanical
Engineering Design”, 8th Edition, Tata McGraw-Hill, 2008..
2.Sundararaja Moorthy T. V. Shanmugam .N, “Machine Design”, Anuradha Publications, Chennai, 2003.













































1st  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6105
	Finite Element Method
	4
	0
	0
	  4


Course Objective
The objective of this course is to introduce the concepts of Mathematical Modeling of Engineering Problems and appreciate the use of FEM to a range of Engineering Problems.

UNIT I									    (10 Hours)

Introduction: Basic concept of finite element method, Basic Steps in FEM Formulation, General Applicability of the Method;  Ritz Method, Galerkin's method, Weighted residuals method. 1 -D Elements, Basis Functions and Shape Functions, Convergence Criteria, h and p Approximations. Co-ordinate systems, Numerical Integration, Gauss Elimination based Solvers.  

UNIT II									    (10 Hours)

Discrete Elements: Strain matrices and element matrices in local and global coordinates for trusses and beams, Vibrational Functional, 2-D Elements (Triangles and Quadrilaterals) and Shape Functions. 

UNIT III									    (10 Hours)

Continum Elements: Various types of 2-D-elements Application to plane stress, plane strain and axisymmetric problems. Case study of a typical frame e.g., a bicycle.

UNIT IV									    (10 Hours)

Isoparametric Elements: Quadratic and cubic triangular elements, rectangular elements and Lagrange elements, FEM for plates and shells, Shape functions and element matrices for plates and shells, elements in local and global coordinate systems for plates and shells. 

UNIT V									      (5 Hours)

Field Problem: Free Vibration Problems, Formulation of Eigen Value Problem, FEM Formulation.

Learning Outcome

At the end of this course students should be able to understand different mathematical techniques used in FEM analysis and use of them in Structural and thermal problem

Text Book

1. Chandrupatla, Introduction to Finite Elements in Engineering, Prentice Hall PTR
Reference Books

1. C. S. Desai and John F. Abel..Introduction to Finite Elements Method, Litton Educational Publishing Inc.
2. O. C. Zienkiewic,. The Finite Element method, Tata McGraw Hill.














































1st  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6106
	Finite Element Method Lab
	0
	0
	2
	  1




1. To develop a program for one-Dimensional bar element with multi-point constraints.
2. To develop a program for two dimensional trusses.
3. To develop a program for constant strain triangle.
4. To develop a program for Axisymmetric stress analysis with temperature.
5. To develop a program for two- Dimensional stress analysis using 4-node quadrilateral elements with temperature.
6. To develop a program for beam bending analysis
7. To develop a program for one- Dimensional heat and field problems.
8. To develop a program for stiffness and mass generation.











	
	
	2nd  Sem. M.Tech. (Mechanical Engineering)
	
	
	
	


	Sub code
	Subject Name
	L
	T
	P
	  C

	ME6201
	Research Methodology 
	4
	0
	0
	  4



Course Objective
The objective of this course is to enable students to become knowledgeable of the research process and its different approaches.

UNIT I									      (8 Hours)

Introduction to design research: What and Why; Current issues with design research and the need for a design research methodology; Major facets of design and design research. Introduction to DRM - a design research methodology - its main components, and examples to explain the components, Types of design research, determining type of research to be persuaded
UNIT II									    (10 Hours)

Introduction to statistical analysis: Probability and probability distributions; binomial, Poisson, exponential and normal distributions and their applications. Sampling: Primary and secondary data, their collection and validation, methods of sampling: Simple random sampling, stratified random sampling and systematic sampling. 
UNIT III									    (10 Hours)

Regression and correlation analysis: Tests of significance based on normal, t and chi-square distributions, Analysis of variance.
UNIT IV									    (10 Hours)

Principles of design of experiments: completely randomized and randomized block designs Edition, TAGUCHI design, Full Factorial design, tabulation & testing of hypotheses, Interpolation of results, presentation, styles for figures, tables, text, quoting of reference and bibliography. 
UNIT V									     (7 Hours)

Types and structures of research documentation: Approaches and guidelines for documenting and reporting research process and outcomes, Report writing, preparation of thesis, use of software like MS Office.
Learning Outcome

At the end of this course students should be able to understand and apply research approaches, techniques and strategies in the appropriate manner for managerial decision making.


Text Book

1. C.R. Kothari, Research Methodology, Wishwa Prakashan

Reference Books

      1. P.G. Tripathi, Research Methodology, Sultan Chand & Sons, N. Delhi
      2. Fisher, Design of Experiments, Hafner
      3. Sadhu Singh, Research Methodology in Social Sciences, Himalya Publishers
      



























2nd  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	  Subject Name
	L
	T
	P
	 C

	ME6202
	 Control Theory
	4
	0
	0
	 4


Course Objective
The objective of this course is to impart knowledge about the elements and techniques involved in Mechatronics systems which are very much essential to understand the emerging field of automation.
	UNIT I                                                                                                                        (6 Hours)
Introduction: Definitions, trends, Integration of Mechanical Engineering, Electronics & Control Engineering and Computer Science, Elements of mechatronics system, Open system and closed system, PC based controllers, applications: SPM, robot, CNC machine, FMS, CIM.
UNIT II                                                                                                                      (6 Hours)
Physical and Mathematical Modeling of Dynamic Systems: Types of motion, kinematics, inverse kinematics, Equations of motion, Transforming physical model to Mathematical Model, Linearization, Frequency response, Component interaction. 
UNIT III                                                                                                                     (7 Hours)
Control Systems: System transfer function, Laplace transformation and its applications, continuous and discrete processes, Performance specifications, Transfer functions, Stability. Controller types and their design using frequency domain and Laplace domain method, PID control. Digital Control z-transforms, Problems in analogue to digital conversion-Nyquist frequency, PLC, PMC, introduction to fuzzy logic and neural networks, Digital controller design.
UNIT IV                                                                                                                   (10 Hours)
Sensors and Actuators: Sensor and transducers, terminology, Electronic, Electromechanical, Electro-hydraulic, etc., Analogue, Digital and Hybrid Mechatronics Systems: DC Motor control, POTS and Analog Control, Stepper Motor Control-Encoder, Microprocessor, Digital Control, Pneumatic actuation systems, electro-pneumatic actuation systems, hydraulic actuation systems, electro-hydraulic actuation systems, mechanical systems, Piezoelectric Actuators.
UNIT V                                                                                                                     (10 Hours)
Electronics: Control, micro-computer structure, microcontrollers, AD and DA converters, Op Amps, Microprocessors, Digital signal processing, Digital logic, number systems, logic gates, Boolean algebra, sequential logic, Logic Circuit Devices, Gates- AND, OR, NAND etc. and combinations.
UNIT VI                                                                                                                     (6 Hours)
Study of Mechatronics Devices: Hard disk drive, Laser disk drive, Printer, Scanner, Optical sensing and control mechanism in NC machine tools etc.
Learning Outcome

At the end of this course students should be able to understand mechatronics system with the help of Microprocessor, PLC and other electrical and Electronics Circuits.

Text Book

               1. Understanding Electro-Mechanical Engineering - An Introduction to   Mechatronics by Kamm, Prentice-Hall of India.

Reference Books

               1. Computer Control of Manufacturing system by, Koren, McGraw Hill.
               2. Production Systems and CIM, Groover, PHI.
               3. Flexible Manufacturing systems, by Maleki, Prentice Hall.


	
	

	
	

	
	














2nd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	 C

	ME6203
	Production and Operations Management
	4
	0
	0
	 4


Course Objective
The objective of this course is to understand the various components and functions of production planning and control such as work study, product planning, process planning, production scheduling, Inventory Control.
UNIT I									      (4 Hours)
Introduction to Operations Management: Management perspective and control approach to management, Basic management functions and managerial skills,  Operations Strategy, Process and Technologies, HR in Operations Management, Concept of productivity and its analysis, Quality aspects in Production and Services. 
UNIT II									      (6 Hours)
Facility planning and Plant Layout: Facility Planning Long-Range Capacity Planning, Facility Location, Facility layout in Product & service. Product layout, Process Layout, G.T based layout. 
UNIT III									      (6 Hours)
Forecasting: Need and importance of Forecasting, Forecasting Techniques: Delphi Method, Simple and  Moving average, Exponential Smoothing, Correlation and Regression Analysis, Karl Pearson’s Correlation, MAD, Tracking Signal. 
UNIT IV									      (2Hours)
Production planning and control: Different types of production systems, Mass, Batch, Job, Project and continuous.
UNIT V									     (4 Hours)
Planning & Scheduling: Different types of Planning: Long-term, Aggregate, short-term, Master Production Schedule, Rough cut capacity planning, Detail scheduling, Machine loading and sequencing,  Johnson’s rule and GANTT chart.
UNIT VI									     (6 Hours)
Materials Management: Concept of inventory and its importance, Types of inventory, Saw – Tooth model, Computation of EOQ: Deterministic and Probabilistic models, Selective inventories. , MRP –I and MRP – II, JIT. 
UNIT VII									     (6 Hours)
Supply Chains: Evolution of Supply chain and its definition, Push pull view of supply chain, Cycle View of supply chain, Supply chain drivers, Factors affecting the supply chain performance, Efficient supply chain and responsive supply chain and its strategic fit, Bullwhip effect of supply chain, Merits and demerits of supply chain. 
UNIT VIII									     (6 Hours)
Project Management: Concept of project and network analysis and network diagram, Computation of  project completion time (Forward pass and backward pass), CPM, Computation of float, Difference  between PERT and CPM, Probabilistic time estimates, probability of project completion by a target date,  Project crushing. 
UNIT IX									     (4 Hours)
Quality: Managing Quality and SQC and SPC, Quality assurance, acceptance plans.
Learning Outcome

At the end of this course students should be able to prepare production planning and control activities such as work study, product planning, production scheduling, Inventory Control.

Text Book

1. Elwood S. Buffa, and Rakesh K. Sarin, “Modern Production / Operations Management”, 8thEdition, John Wiley and Sons, 2000.

Reference Books

      1. Production and Operation Management Chunawala & Patel Himalaya Publishers
      2. Production and Materials Management Bhagde, S.D U.S.G Publishers 1995
      3. Production and Inventory Control Plossl, G.W & Prentice Hall 1967 











2nd  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	  C

	ME6204
	Computer Aided Design and Manufacturing
	4
	0
	0
	  4



Course Objective
The objective of this course is to provide an overview of how computers are being used in mechanical component design and manufacturing.

UNIT I									      (4 Hours)

Introduction: History of CAD/CAM, Industrial applications of CAD/CAM, Market trends, CAD/CAM tools.

UNIT II									      (4 Hours)

CAD/CAM Software: Modules of CAD/CAM software, Data structure, Database Management Systems (DBMS), Software Documentation, Graphic standards (GKS, STEP, IGES, STL etc), File structures & format.

UNIT III									    (10 Hours)

Geometric Modeling: Introduction, Curve representation: Analytic curves, Synthetic curves (Hermite cubic spline, Bezier curve, B spline curve etc) Manipulation of curves. Surface entities: Parametric representation of analytic & synthetic surfaces, Bezier surface, B Spline surface, Coons surface. Blending of surfaces. Fundamentals of Solid modeling, Solid representation: entities, B Rep, CSG, Sweep, Solid manipulation. 

UNIT IV									    (10 Hours)

Three dimensional Geometric Transformations: Transformation of geometric models: Translation, scaling, reflection, rotation. Homogeneous representation, Concatenated transformations.

UNIT V									     (6 Hours)

Virtual Realism: Hidden line removal, hidden surface removal, hidden solid removal, Shading, Rendering, virtual reality.

UNIT VI									     (4 Hours)
Mechanical Assembly and Tolerancing: Introduction; assembly modelling, representative schemes, generation of assembling sequences; tolerance concepts.

UNIT VII									     (6 Hours)

Part Programming and Manufacturing: NC, CNC and DMC machines, part programming, manufacturing processes, process planning, tool path generation; design and Engineering applications.


Learning Outcome

At the end of this course students should be able to use computer and CAD software's for modeling of mechanical components

Text Book

1. Groover & Zimmer – CAD/CAM – Prentice Hall

Reference Books

1. Ibraheim Zeid - CAD/CAM Theory & Practice -  McGraw Hill
2. Segerlind L.J – Applied Finite Element Analysis – John Wiley Publishers 


	

















2nd  Sem. M.Tech. (Mechanical Engineering)

	Sub code
	Subject Name
	L
	T
	P
	 C

	ME6205
	 Computer Aided Design and Manufacturing Lab
	0
	0
	2
	 1



1. To draw a filled  circle and view it in 3D
1. To generate and plot the surface using mesh grid and mesh commands for a given equation z= xy ( x^2 – y^ 2)/ ( x^2 + y^2)
1. Plot of four filled polygons with three vertices each.
1. To generate a unit sphere centered at the origin and generated by three matrices x,y,z of size 21 x 21 each.
1. To generate discrete data plot with stems x=t, y=  t sin(t), z= e t/10 -1
1. To generate  a curve  for z= -5 / (1 + x2 + y2), ǀ xǀ≤ 3, ǀyǀ≤3
1. Part Programming of turning and facing operations for CNC lathe machine.


















2nd Semester: M.Tech. (Mechanical)

	Sub code
	Subject Name
	L
	T
	P
	  C

	ME6206
	 Product Design and Development
	4
	0
	0
	  4



Course Objective
The objective of the course is to impart knowledge on the strategies, processes and methods used for new-product design and  development.
UNIT I									    (12 Hours)
Creative thinking and organizing for product innovation. The product design function. Locating ideas for new products, selecting the right product. Qualifications of the product design engineer. Creative thinking, Curiosity and imagination. Ideas generate ideas. Taking time to think. Using a systematic producer for product innovation. Setting responsibilities for new product development. Structural units for new product development, Functions of the new product development unit. Opportunities for the product design engineer. 

UNIT II									    (10 Hours)
Criteria for product success: Areas to be studied preparatory to design .The value of appearance Principles and laws of appearance incorporating quality and reliability into the design. Man-machine consideration. Designing for case of maintenance.

UNIT III									      (8 Hours)
Cost and product development: Source of funds for development cost product costs.Estimating the product cost. Kinds of cost procedures, Cost reduction.

UNIT IV									   (12 Hours)
Integrated approach to product development: Diffusion of innovation. Generation, screening and development of new product ideas. Product life cycle and new product development. Economic analysis-evaluation of new product ideas/concepts. Value analysis. Test marketing of new product launch. 

Learning Outcome

At the end of this course students should be able to understand the techniques and tools for managing different stages of product development will also be dealt with.




Text Book

1. Product design and Manufacturing Chitale and Gupta Prentice Hall 1997 

Reference Books

1. Taguchi Methods Explained Bagchi Prentice Hall 1997 
2. Product design and process Engineering Nible & Drper McGraw Hill 

























                                2nd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	  C

	 ME6207
	Materials Science and Technology
	4
	0
	0
	  4


OBJECTIVES:
The objective of this course is to impart knowledge on the structure, properties, treatment, testing and applications of metals and non-metallic materials so as to identify and select suitable materials for various engineering applications.

UNIT I									      (6 Hours)

Elastic and Plastic Behaviour: Elasticity in metals - Mechanism of plastic deformation - Role of yield stress, shear strength of perfect and real crystals - Strengthening mechanisms – work hardening, Solid solutioning, grain boundary strengthening, particle, fibre and dispersion strengthening - Effect of temperature, strain and strain rate on plastic behavior.

UNIT II									    (10 Hours)

Fracture Behavoiour: Griffith's theory, stress intensity factor and fracture toughness - Ductile to brittle transition - High temperature fracture, modes of fracture, creep –Deformation mechanism maps - Fatigue, Low and high cycle fatigue test, crack initiation and propagation mechanisms - Fracture of Non-metallic materials. Failure analysis, Sources of failure, procedure of failure analysis.

UNIT III									    (10 Hours)

Phase Diagrams and Heat Treatments: Introduction - Solid solutions - Intermediate phases - Phase rules - Free energy in intermediate phases - Phase diagrams - Phase changes in alloys –Determination of phase diagrams - Ternary phase diagrams - Cooling curves –Equilibrium diagrams of Iron and Iron -Carbide diagram - Definition of structures – Annealing– Normalizing – Tempering – Hardening.

UNIT IV									      (8 Hours)

Modern Metallic Materials: Dual phase alloys - Micro alloyed steels, High Strength Low alloy (HSLA) steel , Transformation induced plasticity (TRIP) steel, Maraging steel - Intermettalics, Ni and Ti aluminides - Smart materials - Shape memory alloys - Metallic glasses -Quasi crystals and nano crystalline materials.

UNIT V									      (8 Hours)

Non Metallic Materials: Polymeric materials - Formation of polymer structure - Production techniques of fibre, foams, adhesives and coating - structure and properties and applications of engineering polymers - Advanced structure ceramics, WC, TiC, Al2O3, SiC, Si2N4,CBN and Diamond - Properties, processing and applications. Composite materials: Types, production techniques, structure, properties and applications.



Learning Outcome

At the end of this course students should be able to apply the different materials, their processing, heat treatments in suitable application in mechanical engineering fields.

Text Book

1. Dieter G. E, “Mechanical Metallurgy”, McGraw Hill, Singapore, 2001.

Reference Books

1. Flinn R. A and Trojan P. K, Engineering Materials and their applications, Jaico, Bombay, 1990.
2. Budinski K.G and Budinski M. K, “Engineering Materials Properties and selection”, Prentice Hall of India Private Limited, New Delhi, 2004.




















2nd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	  C

	ME6208
	Strategic Entrepreneurship
	4
	0
	0
	  4



Course Objective
The objective of this course is to develop and strengthen entrepreneurial quality and motivation in students and to impart basic entrepreneurial skills and understanding to run a business efficiently and effectively.
UNIT I									      (6 Hours)
Small Scale Industries: Definition and types of SSIs ; Role, scope and performance in national economy; Problems of small scale industries.	
UNIT II									      (4 Hours)
Industrial Sickness: Definition; Causes of sickness; Indian scenario, Government help; Management strategies; Need for trained entrepreneurs	
UNIT III									      (8 Hours)
Entrepreneurship Development Programmes: Introduction, Origin of EDP's, Organizations involved in EDP's, Objectives of EDPs, Implementation of EDP's, Short comings of EDP's, Role in entrepreneurship development.	
UNIT IV									      (8 Hours)
STEP: Introduction, Origin, Status in India, Success and failure factors, Govt. polices and incentives, future prospects in India.	
UNIT V									     (8 Hours)
Business Incubation: Introduction, Origin and development of business incubators in India and other countries, types of incubators, success parameters for a business incubator, Benefits to industries, institutes, government and society; future prospects. A few case studies (at least 2)	
UNIT VI									     (6 Hours)
Special Aspects of Entrepreneurship: Intrapreneurship, Social entrepreneurship, International entrepreneurship, Rural entrepreneurship, Community Development, Women entrepreneurship	


UNIT VII									      (4 Hours)
Network Marketing: Introduction, E-business, E-commerce, E-auction, A basic internet e-business architecture, A multi tier e-business architecture.
Learning Outcome

At the end of this course students should be able to gain knowledge and skills needed to run a business successfully.

Text Book

1. Strategic Entrepreneurship by P.K. Gupta, (Everest Publishing House)

Reference Books

     1. Project Management - Strategic Design and Implementation by David Cleland (McGraw Hill)
     2. Entrepreneurship-Nevv Venture Creation by David H Holl (Prentice Hall of India)



3rd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	 C

	ME7301
	Industrial and Production Management
	4
	0
	0
	 4



Course Objective:

The objective of this course is to emphasize the knowledge on the quality improvement, automation and advanced manufacturing techniques to create the highest-caliber products quickly, efficiently, inexpensively, and in synchronization with the marketing, sales, and customer service of the company

UNIT I									      (6 Hours)

Introduction to Manufacturing Systems Engineering: Process Planning, Logical design of process planning, Computer Aided Process Planning (CAPP), Computerisation of file management; Variant (Retrieval), Generative and demigenertaive approaches, General remarks on CAPP developments and trends. 
UNIT II									      (8 Hours)
Product Development and Design: Effect of competition on design, Long-range Planning, Company policy, product analysis, marketing aspects, the product characteristics, functional aspect, operational aspect, durability and dependability, Aesthetic aspect; Economic analysis, Profit and competitiveness, The three S's:- Standardization, Simplification and Specialization. Break Even Analysis.	
UNIT III									      (8 Hours)
Inventory Management Control: Definition, classification, objectives of inventory control, functions, economic order quantity various inventory models. Numericals on inventory control. Inventory carrying costs, factors affecting inventory costs.V.E.D.analysis, S-D-E analysis, F-S-N analysis H-M-L analysis and ABC analysis. Safety stocks, their objectives safety stocks and service levels.	
UNIT IV									      (6 Hours)
Value engineering: Introduction, value analysis, consideration of new techniques and materials, value analysis tests, material utilization of a product or assembly. Numerical problems on material utilization of a product. Value engineering job plan and various phases of job plan in systematic value engineering approach.	

UNIT V									      (6 Hours)

Scheduling: Introduction, Scheduling Procedure, Master Schedule, its objectives, Order scheduling, Loading by scheduled period, Dispatching, Job card, Job order
Commercial Loading & Scheduling Devices.


UNIT VI									      (8 Hours)

Just in Time (JIT) Production: Introduction- The spread of JIT movement, Some definitions of JIT, Core Japanese practices of JIT, Profit through cost reduction, Elimination of over production, Quality control, Quality assurance, Respect for humanity, Flexible work force, JIT production adapting to changing production quantities, Process layout for shortened  lead times, Standardization of operation, automation.

Learning Outcome

At the end of this course students should be able to understand the pace of changes in the manufacturing technology.

Text Book

1. Industrial Engg. & Operation Management by S.K. Sharma & Savita Sharma

Reference Books

1. Production Planning and Control: Sharma, Hari Raghu Rama
2. Groover M.P., Automation, Production Systems and Computer Integrated Manufacturing, Third Edition, Prentice-Hall, 2007Third Edition, Prentice-Hall, 2007.













3rd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	 C

	ME7302
	 Fluid Engineering
	4
	0
	0
	 4


Course Objective:
The objective of this course isto introduce Governing Equations of viscous fluid flows and introduce numerical modeling and its role in the field of fluid flow and heat transfer

UNIT I									      (6 Hours)

Introduction: Introduction to flow around bodies, cylinders and aerofoil, prediction of velocity and pressure distribution, laminar and turbulent boundary layers, separation criterion, General differential equation of continuity, Momentum and energy applied to compressible inviscid fluids, Sonic velocity, Mach number and Propagation of disturbance in a fluid flow, Isentropic flow and Stagnation properties, models of the flow, Navier- stokes equation, physical boundary conditions.

UNIT II									      (8 Hours)

 Characteristics of Flow: Fanno, Rayleigh and isothermal flows through pipes, Normal and oblique shock waves, Prandtle-Mayer function, Refraction and intersection of oblique shock waves, Detached shock, Linearization and small perturbation theory, General solution of supersonic flow, Elements of supersonic thin airfoil theory.

UNIT III									      (8 Hours)

Heat conduction problem: Solution of One dimensional heat conduction through a pin fin by F.D.M solution of two dimensional heat conductional in a plate by F.D.M. Control volume, formulation of the heat conduction problem and its solution 

UNIT IV									      (6 Hours)

Convection: Hydrodynamic and thermal boundary layers, differential equations of momentum and energy and their solutions, heat transfer in turbulent flow, eddy heat diffusivity, Reynold’s analogy between skin friction and heat transfer. Free convection, empirical correlations, regimes of boiling, Nucleate and film boiling.

UNIT V									     (6 Hours)

Radiation: Introduction, laws of radiation, heat exchange between black bodies and non-black bodies, shape factor algebra, Radiation shields, electrical net-work approach of radiation heat exchange. 

UNIT VI									      (7 Hours)
Fluid flow Problem: Viscous incompressible flow, solution of the couette flow problem by F.D.M., calculation of the flow field using stream function –vorticity method numerical algorithms for solving complete navier stokes equation – MAC method; SIMPLE method. 

UNIT VII									      (4 Hours)

CFD: History of CFD; Comparison of the three basic approaches in engineering problem solving – Analytical, Experimental and Computational Methods. Recent Advances in Computational Techniques.

Learning Outcome

At the end of this course students should be able to:
1. To create numerical modeling and its role in the field of fluid flow .
2. To use the various discretization methods, solution procedures and turbulence modeling to solve flow  problems.

Text Book

1. Computational Fluid Dynamics by J. Anderson

Reference Books

1. Versteeg, H.K., and Malalasekera, W., "An Introduction to Computational Fluid Dynamics: The finite volume Method", Pearson Education Ltd. Second Edition, 2007.
2. Numerical Heat Transfer and Fluid Flow by Suhas V. Patankar, Taylor & Francis













3rd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	  C

	ME7302
	Tribology
	4
	0
	0
	  4



Course Objective
The objective of this course is to apply the basic theories of friction, wear and lubrication to predictions about the frictional behavior of commonly encountered sliding interfaces.

UNIT I									      (6 Hours)

Surface Interaction and friction: Topography of surfaces, surface features: properties and measurement, surface interaction, adhesive theory of sliding friction, rolling friction, friction properties of metallic and non metallic materials, friction in extreme conditions, thermal considerations in sliding contact, concept on geometry for the performance analysis of bearing. 

UNIT II									      (8 Hours)
Wear: Uses of wear, types of wear, the measurement of wear. Adhesive, the sizes and shapes of transferred fragments, the size distribution of wear fragments, quantitative laws of adhesive wear, alternative forms of wear equation, equilibrium distribution of transferred fragments, formation of loose wear particles. The size of transferred particles and the minimum load for transfer, materials to be used in adhesive wear situations. Abrasive Wear: Introduction, quantitative expression for abrasive wear, experimental evidence for the abrasive wear equation, effect of hardness on abrasive wear rate, influence of abrasive particle, size on abrasive wear rate, effect of moisture contents and lubrication.
UNIT III                                                                                                               (6 Hours)
Lubricants and Lubrication Regimes: Lubricants and their properties, viscosity and its types of lubrication, types of bearings, equations of continuity and motion, hydrodynamics of simple configuration.
UNIT IV                                                                                                              (6 Hours)
Hydrodynamic Lubrication: Pertoff s equation, generalized Reynold's equation, implification of full Reynold's equation, infinitely long bearings, infinitely short bearings, converging –diverging channel, full sommerfeld condition, half sommerfeld and Reynold's condition, center of pressure, friction.
UNIT V									     (7 Hours)
Bearings: Journal Bearings: Geometry, pressure, equation short bearing, load, attitude angle, friction. Hydrostatic Bearings: Applications, features, analysis of footstep bearing. Thrust Bearings: Analysis, load, center of pressure. Porous Bearings: Introduction geometry and analysis. 
UNIT VI									      (6 Hours)

Journal Bearing for specialized Applications: Journal bearings with fixed non preloaded pads and with fixed preloaded pads,
journal general bearings with special geometric features, journal bearings with
movable pads. 

UNIT VII									     (4 Hours)

Hydrodynamic Instability: Introduction, mechanism of hydrodynamic instability, stiffness and damping coefficients, stability. Hydrodynamic Gas Bearings, Non Newtonian Fluids and Elasto-hydrodynamic Lubrication
Learning Outcome 
At the end of this course students should be able to learn and use new techniques, skills, and engineering and scientific tools for research in mechanical engineering and applied mechanics.
Text Book

1. Introduction of Tribology by B.C. Majumdar

Reference Books
1. Engineering Tribology by J.A. Williams
2. Hydrodynamic Lubrication by .Pinkus and B. Sternlicht.
3. Principle and applications of Tribology by Moore, Desmond E.



	









3rd  Sem. M.Tech. (Mechanical Engineering)
	Sub code
	Subject Name
	L
	T
	P
	 C

	ME7302
	Condition Monitoring & Diagnosis
	4
	0
	0
	 4


Course Objective
The objective of this course is to enable the student to understand the principles, functions and practices adapted in industry for the successful management of maintenance activities.

UNIT I									      (6 Hours)
	Principles and Practices of Maintenance Planning :Fundamentals of Maintenance Engineering. Basic Principles of maintenance planning – Objectives and principles of planned maintenance activity – Importance and benefits of sound Maintenance systems – Reliability and machine availability. Factors of availability – Maintenance organization – Maintenance economics. Maintenance Engineering its importance in material & energy conservation, inventory control, productivity, safety, pollution control etc. Safety Regulations, pollution problems, human reliability, total quality management (TQM), total productivity maintenance (TPM), environmental issues in maintenance, ISO 9000.	
UNIT II                                                                                                                (8 Hours)
Maintenance Policies :Maintenance Management - types of maintenance strategies, Planned and unplanned maintenance, breakdown, preventive & predictive maintenance. Their comparison, advantages & disadvantages. Limitations, computer aided maintenance.	
UNIT III			                                                                               (8 Hours)
Planning and Scheduling Maintenance Work: Factors involved in effective planning of maintenance work, Various methods of scheduling work, Categorization of plant/equipment for the purpose of priorities,  maintenance scheduling, spare part management, inventory control, organization of maintenance department. Maintenance categories – Comparative merits of each category – Preventive maintenance, maintenance schedules, repair cycle - Principles and methods of lubrication .
UNIT IV                                                                                                              (10 Hours) 
Condition Monitoring: Machine Health Monitoring - Condition based maintenance, signature analysis, oil analysis, vibration, noise and thermal signatures, on line & off line techniques, Instrumentation & equipment used in machine health monitoring. Instrumentation in maintenance, signal processing,  data acquisition and analysis, application of intelligent systems, data base design. Condition Monitoring – Cost comparison with and without CM – On-load testing and offload
testing – Methods and instruments for CM – Temperature sensitive tapes – Pistol
thermometers – wear-debris analysis							
UNI V                                                                                                                    (8 Hours) 
Repair methods for basic Machine Elements: Repair methods for beds, slide ways, spindles, gears, lead screws and bearings – Failure analysis – Failures and their development – Logical fault location methods – Sequential fault location.		
UNIT VI                                                                                                                (4 Hours)
Reliability, Availability & Maintainability analysis: Introduction to RAM failure mechanism, failure data analysis, failure distribution, reliability of repairable and non repairable systems, Improvement in reliability , reliability testing, reliability prediction, utilisation factor, system reliability by Monte Carlo Simulation Technique.
Learning Outcome:
Upon completion of the programme, the students can able to implement the maintenance function and different practices in industries for the successful management of maintenance activities
Text Book

1. Srivastava S.K., “Industrial Maintenance Management”, - S. Chand and Co., 1981

Reference Books

1.Bhattacharya S.N., “Installation, Servicing and Maintenance”, S. Chand and Co.,
1995
2.Higgins L.R., “Maintenance Engineering Hand book”, McGraw Hill, 5th Edition, 1988.







image1.jpeg
RAYAT-BAHRA (




