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M.Tech Syllabus- Scheme 2013

(CAD/CAM)

Two Year M.Tech Course

Scheme of instruction 

(Effective from 2013-14)

             M.Tech I SEMESTER






CAD/CAM

	S. No
	Course No
	Course Title
	L
	T
	P
	Credits

	1
	BS802
	Computational Methods 
	3
	
	
	3

	2
	ME851
	Computer Integrated  Manufacturing
	3
	
	
	3

	3
	ME852
	Computer Numerical Control Machines
	3
	
	
	3

	4
	ME853
	Geometric Modeling
	3
	
	
	3

	5
	
	Elective-I
	3
	
	
	3

	6
	ME854
	CAD Lab
	
	
	3
	2

	7
	ME855
	Seminar-I
	
	
	
	1

	
	
	
	15
	
	3
	18


             M.Tech II SEMESTER






CAD/CAM

	S. No
	Course No
	Course Title
	L
	T
	P
	Credits

	1
	ME856
	Finite Element Analysis 
	3
	
	
	3

	2
	ME857
	Robotics
	3
	
	
	3

	3
	ME858
	Flexible manufacturing  Systems
	3
	
	
	3

	4
	ME859
	Robust Design
	3
	
	
	3

	5
	
	Elective-II
	3
	
	
	3

	6
	ME860
	CAM Lab
	
	
	3
	2

	7
	ME861
	Seminar-II
	
	
	
	1

	
	
	
	15
	
	3
	18


             M.Tech III SEMESTER






CAD/CAM

	S. No
	Course No
	Course Title
	L
	T
	P
	Credits

	1
	ME951
	Intelligent Manufacturing Systems
	3
	
	
	3

	2
	
	Elective-III
	3
	
	
	3

	3
	
	Elective - IV
	3
	
	
	3

	5
	ME952
	Dissertation Phase-I
	
	
	
	6

	
	
	
	9
	
	
	15


             M.Tech IV SEMESTER






CAD/CAM

	S. No
	Course No
	Course Title
	L
	T
	P
	Credits

	1
	ME953
	Dissertation Phase-II
	
	
	
	12


    List of Electives

	Description 
	Subject title
	Code

	Elective I
	(i)    Advanced Optimization Techniques.  
	ME863

	
	(ii)  Neural Networks and Fuzzy Logic   
	ME864

	
	(iii) Design of Experiments         
	ME865

	Elective II
	(i)   Advanced Machine Design
	ME866

	
	(ii)  Failure Analysis and Design
	ME867

	
	(iii)   Stress Analysis and  Vibrations
	ME868

	Elective III
	(i)    Database Management Systems
	ME955

	
	(ii)  Computer Aided Process Planning
	ME956

	
	(iii)  Simulation of Manufacturing Systems
	ME957

	Elective IV
	(i)  Rapid Prototyping, Tooling and Manufacture
	ME958

	
	(ii)   Composite Materials
	ME959

	
	(iii)  Design for Manufacturing and Assembly
	ME960


BS802:COMPUTATIONAL METHODS (CMT)

( For M.Tech (CAD/CAM) – I semester )

   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1) To make the students to understand Algebraic equations and simultaneous equations. 
2) To make use these equations not only in Mathematics but also solving in engineering problems.

3) The students gain the knowledge about Numerical differentiation and integration.

Course outcomes:
1) Students are able to understand and apply numerical methods in many branches of Applied Mathematics i.e quantum mechanics, fluid mechanics and electrical engineering.  

2)  Students shall apply the differential equations in the steady of propagation of waves, flow of heat, diffusion, static or dynamic electricity etc.
3)  Students are able to understand Bessel’s functions, Legender’s functions and apply in many fields of learning such as applied mathematics, physics and engineering
 Numerical Methods: Solution of Algebraic and Transcendental equations – Bisection method, Iteration method, False      position method, Newton-Raphson method and Secant method. Solution of simultaneous equations – Gauss elimination method, Gauss-Jordan method, Gauss-Seidel method, Gauss-Crouts method.  
 Numerical analysis:  Operators   
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  E,µ,  relation between the operators. . Interpolation- Newton’s forward interpolation formula and Newton’s backward interpolation formula. Numerical Differentiation – Derivatives using Newton’s forward difference formula and backward formula. Numerical Integration- Trapezoidal rule, Simpson’s 1/3 rule, Simpson’s 3/8 rule, Weddle’s rule.                                                                                                            

Numerical solution of Ordinary Differential Equations:  Taylor’s method, Picard’s method of successive approximation, Euler’s method, Modified Euler’s method, Runge-Kutta second, third and fourth order methods. Predictor-corrector methods- Milne’ method and Adam’s method.                 






        

Special Functions: Bessel’s equation, Series solution for Bessel’s equation. Recurrence relations  for  
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 .      .     Generating function, Jacobi series, Orthoganality of Bessel ‘s function. Legendre’s equation, Series solution for Legendre’s equation, Rodrigue’s formula, Legendre polynomials. Generating function for 
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Text Books

1) Introductory methods    of  Numerical Anslysis- S.S.Sastry ,Prentice Hall of India.

2) Higher Engineering Mathematics-B.S.Grewal,Khanna Publishers.

Reference Books

1) Numerical Methods for Engineers –S.C.Chapra,Tata McGraw-Hill Company Ltd.

2) Theorey and problems of Numerical Analysis- Francis Scheid, Schaum’s Outline series, McGraw- Hill Book co. 

.

ME851:COMPUTER INTEGRATED MANUFACTURING (CIM)

( For  M.Tech (CAD/CAM) – I semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1. To expose the students to the different types of manufacturing available to day.

2. To learn the fundamentals of computer assisted numerical control programming and programming languages.

3. To learn the guide lines and criteria for implementing CAD/CAM systems and assisted softwares for manufacturing.

Course outcomes:
1. Students will come to know about the sub systems of a computer integrated systems.

2. Integrating of communication between the subsystems, modeling, planning and analysis of manufacturing systems.

3. Group work is provided for mastering the planning and analysis of methods.
INTRODUCTION : Scope of computer integrated manufacturing, Product cycle, Production       automation.

 GROUP TECHNOLOGY :  Role of group technology in CAD/CAM integration, methods for developing part families, classification and coding , Examples of coding systems, Facility design using group technology.

COMPUTER AIDED PROCESS PLANNING : Approaches to process planning- Manual, variant ,Generative approach, Process planning systems—CAPP, DCLASS, CMPP, Criteria for selecting a CAPP system, Part feature recognition.

INTEGRATIVE MANUFACTURING PLANNING AND CONTROL : Role of integrative manufacturing in CAD/CAM integration, over view of production control—Forecasting , Master production schedule, rough cut capacity planning , M.R.P., order release, shop floor control, Quality assurance , Planning and control systems, Cellular manufacturing.

COMPUTER AIDED QUALITY CONTROL : Terminology in quality control, contact inspection methods, Non- Contact inspection methods, Computer Aided Testing, Integration of CAQC with CAD/CAM

COMPUTER INTEGRATED MANUFACTURING SYSTEMS :

Types of manufacturing systems, Machine tools and related equipment, Material handling systems, Computer control Systems, FMS.

TEXT BOOKS:
1. Mikel P.Groover,  “ Automation of Systems”, PHI Ltd

2. David D.Bed worth,  Mark  R.Henderson, Philip M.Wolfe, “Computer aided design and manufacturing”, McGrawHill Publishers.

3. Mikel P.Groover, Emery W.Zimmer, “ CAD/CAM”, PHI Ltd.

ME852:COMPUTER NUMERICAL CONTROL MACHINES (CNCM)

( For M.Tech (CAD/CAM) – I semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1. Students to understand in  defining the constructional features of CNC & DNC systems, install appropriate control systems and interfacing, logical / optimum sequence to create Manual and Computer Aided Part Programming. 
Course outcomes:
1.  Individual is familiarized with interfacing and control systems of CNC machine tools.

2.  Individual can create Manual and Computer Aided Part Programming with logical / optimum sequence to translate part drawings into finished products.
INTRODUCTION TO CNC MACHINES: Working principles of typical CNC lathes, turning centers, machining centers.

CONSTRUCTIONAL FEATURES OF CNC MACHINE TOOLS: Design Considerations, Spindle drives, Slideways- Lead Screw, Accessories of Machining Centers, Automated Tool changer, maintenance of CNC machines
SYSTEM DEVICES: Drives- Hydraulic systems, direct current motors, stepper motors, alternate current motors, Feed back devices-encoders, resolvers, tachometers, Counting devices-flip-flops, counters, decoders, digital to analog converters.

CONTROL SYSTEMS AND INTERFACING: Open loop and closed loop systems, block diagram of a typical CNC system, description of hardware and software interpolation systems.

MANUAL PART PROGRAMMING: Introduction, Nomenclature of CNC Machines, Reference Points, Absolute, Incremental programming, G and M codes, custom macros, part programming examples for CNC Turning and Milling.
COMPUTER AIDED PART PROGRAMMING: Introduction, Languages for computer Aided part Programming, APT Language, Geometric Statements, Motion Statements, Post processing statements, Auxiliary statements, Simple problems using APT language.  

CONCEPT OF DISTRUBUTED NUMERICAL CONTROL: DNC system- communication between DNC computer & machine control unit- hierarchical processing of data in DNC system – features of DNC system. 

TEXT BOOKS:

1. Yoram  Koren, “Computer Control of Manufacturing Systems”, McGraw Hill Book Co, 1986

2. Radhakrishnan P, “Computer Numerical control (CNC) Machines”, New Central Book Agency, 1992.

3. Valantino and Golden berg, “CNC machine Programming “

4. Chen, “CNC machine Programming “

ME853: GEOMETRIC MODELLING (GM)

( For M.Tech (CAD/CAM) – I semester )

   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
                     Students to understand
1. Basics of geometrical modeling and  computer graphics
2. Visualization of machine components and assemblies before their actual fabrication through modeling, animation, shading, rendering, lighting and coloring.
3. Modelling of complex shapes including free form curves and surface.

Course outcomes:
               Students familiarize with

1. To produce engineering drawings.

2.  Applications of geometric modeling techniques

3.   Modelling  complex curves and surfaces.
MATHEMATICAL REPRESENTATION OF GRPAHICS PRIMITIVES: Points and lines. Line algorithms – DDA algorithm, Bresenham’s algorithm, parallel line algorithms. Circle and Ellipse generation algorithms. Character generation, fill area functions. 

TYPES AND MATHEMATICAL REPRESENTATION OF CURVES: Introduction, Wire frame models, Parametric representation of curves (analytic & synthetic), curve manipulation, design examples.

MATHEMATICAL REPRESENTATION OF SURFACES: Surface models, parametric representation  surface manipulation, design examples.

MATHEMATICAL REPRESENTATION OF SOLIDS: Fundamentals of solid modeling, Boundary representation, constructive solid geometry, sweep representation, analytic solid modelers, design applications.

VISUAL REALISATION: Model cleanup, hidden line removal, hidden surface removal, shading,  coloring and rendering
COMPUTER ANIMATION: Computer animation, animation systems, types and technique, design applications, Computer Graphics Standard.

TEXT BOOK: 

1) Michael E Mortenson, “Geometric modeling”. John Wiley & Sons Inc., Second edition, 1997

2) Baker “ Computer graphics”

REFERENCES: 
1) David Solomon, “Computer Graphics and Geometric Modeling”. Springer Verlag, 1999

2) Ibraham Zeid. “CAD/CAM Theory and Practice”, Mc Graw Hill Inc., New York, 1991.

3) Radhakrishnan P & Kothandaraman C P, “Computer Graphics and Design”, Dhanpat Rai and Sons, 1997.

ME854:CAD Lab
  ( For M.Tech (CAD/CAM) – I semester )

                Scheme 

    : 2013







Internal Assessment:   50
End Exam            :      50 

End Exam Duration  : 3 Hrs
LIST OF EXPERIMENTS:

1.. Part Modeling Using CATIA and Pro-e
a) Modeling of a Component in 3D – V block  

b) Modeling of  a Component in 3D – Open Bearing  

c) Modeling of  a Component in 3D – Angular  block 

d) Modeling of  a Component in 3D – Dovetail Guide 

e) Modeling of a Component in 3D – Dovetail Bracket 

f) Modeling of  a Component in 3D – Dovetail stop 

2..Assembly Modeling using CATIA and Pro-e
a) Assembly of a screw jack parts

b) Assembly of a knuckle joint

c) Assembly of a Oldham’s coupling

d) Assembly of  a footstep bearing

3. Structural analysis using ANSYS 

1. Analysis of a rectangular plate with a hole

2. Analysis of a truss member under loading

3. Static Analysis of beam                                

4. Analysis of Tapered plate under transverse load   

5.  Analysis of a   square    plate considering conduction

6.  Analysis of a   square    plate considering conduction and convection

ME856: FINITE ELEMENT ANALYSIS (FEA)

( For M.Tech (CAD/CAM) – II semester )

   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1. Students to understand the basics of finite element analysis and its applications in engineering with one, two and three dimensional elements.

Course outcomes:
              On completion of this course the students will be able to  

1. Basics of Finite Element analysis,

    2. Analysis using different elements like bar, truss, beam and triangular elements.

3. Analysis of one dimensional heat transfer and torsion problems

INTRODUCTION TO FEM: Basic steps in FEM, types of elements, boundary conditions. Engineering design analysis- meaning and purpose-steady state, propagation and transient problems-basic concept of FEM – applicability of FEM to structural analysis, heat transfer and fluid flow problems –advantages and limitations of FEM .

STATIC ANALYSIS: General procedure of FEM – skeletal and continuum structures – Discretization of domain – basic types of elements – concept of stiffness analysis – Direct approach – Formal approach using shape functions – Reyleigh – Ritz method – Formulation of element stiffness matrices – Truss, beam, triangular, quadrilateral and brick elements – Isoparametric  elements – Axisymmetric elements.

DYNAMIC ANALYSIS: Equation of motion for dynamic problems – consistent and lumped mass matrices –Formulation of element mass matrices  - free vibration and forced vibration problem formulation.

APPLICATION TO HEAT TRANSFER PROBLEM:

Variational approach, Galerkin approach, one-dimensional and two-dimensional steady state problems for conduction, convection and radiation, transient problems. 
FINITE ELEMENT ANALYSIS PROGRAMS
 popular FEA packages, advantages and comparison of popular Finite Element analysis packages – organization, capabilities, Pre and Post processing.  

TEXT BOOKS

1. Chandraputla.T.R, Belegundu.A.D. “Introduction to finite element in Engineering”Prentice Hall, 1996.

2. RAO.SS, “The finite element Method in Engineering”, 2nd Edition., Press, Oxford, 1989.

3. Cook R.D. Malkes D.S. & Plesha, M.E.,”Concepts and Application of Finite Element Analysis” , John willey & Sons. 1989.
4. H V Lakshmi narayana “ Finite Element Analysis  procedure in Engineering”, 2004, University press Hyderabad

REFERENCES:

1. Bathe, K.J., “Finite Element Procedures ”, Prentice Hall New Delhi, 1996.
2. O.P.Gupta “Introduction to finite and boundary element methods”, Oxford IBH Publishers.
3. Daryal L.Logon “ A First course in the Finite Element Method” 4th edition cengage learning New Delhi, 2007

ME857:ROBOTICS (RBT)

( For M.Tech (CAD/CAM) – II semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
The course should enable the students to 
1 Introduce the principles of robotics and application in industries. It includes simple problems in transformations, kinematics and inverse kinematics, dynamics, and control. 
2 Learn the concepts of robot kinematics. 
3 Learn the principles of robot drives and controls. 
4  Learn the sensors used in robots. Robot cell design and expert systems.

Course outcomes:
On completion of this course the students will be able to  
1  Solve complex problems in robot kinematics, dynamics and  control.  
2  Understand the applications of robotics for a specialized application. 
3  Gain the knowledge on kinematics of robots and adaptive control. 
4  Gain the knowledge on the robot actuators and controls.   
5  Gain the knowledge on sensors and selection of sensors for specific need.   
6  Gain the knowledge on robot cell layouts and their applications.  
7  Gain the knowledge on robot programming and artificial intelligence in robots.
FUNDAMENTAL CONCEPTS OF ROBOTICS:  Robotics and Automation, Robot Definition, Robot Anatomy, Robot configurations, work volume, Resolution, Repeatability and accuracy of a  Manipulator.

ROBOT DRIVES: Hydraulic-electric-pneumatic drives,  End effector – types – mechanical grippers, other types of grippers.

TRANSFORMATION AND KINEMATICS: Homogeneous coordinates – co-ordinate Reference Frames – Homogeneous Transformations for the manipulator – the forward and inverse problem of manipulator kinematics – Homogeneous transformation matrix.

ROBOT PROGRAMMING : Methods of Robot Programming – Lead through programming methods-Textual programming languages, robot language structure ,constants ,variables, and other data objects, motion commands, end effector and sensor commands, computations and operations, program control and subroutines, monitor mode commands .

SENSORS AND INTELLIGENT ROBOTS: Sensory devices – position sensors – Velocity sensors-Proximity and Range Sensors –Tactile Sensors – uses of sensors in robotics--AI and Robotics.

COMPUTER VISION FOR ROBOTICS SYSTEM: Robot vision systems – Image representation – Hardware aspects – Picture Coding – Object Recognition and categorization –  applications .

ROBOT CELL DESIGN AND CONTROL: Robot cell layouts – work cell control , interlocks, error detection and recovery, graphical simulation of robotic work cells, Economic aspects of robotics.

APPLICATION OF ROBOTICS:  Robotics Application in manufacturing ,processing operations.

TEXT BOOKS:

 1. Industrial Roboics- Technology, Programming and Applications –Mikeli  P.Groover et all., McGraw-     Hill  

2. Robotic Technology and Flexible Automation –S.R.DEB-Tata McGraw Hill

REFERENCES:

1. Richard d Klafter, Thomas A Chmielewski, MICHAEL Negin, “Robotic Engineering – An  integrated   approach”, Eastern Economy E DITION prentice Hall Pvt. LTD., 1989.
2. FU KS, Gomaler R.C, Lee C.S.G, “Robotics control Sensing, Vision, intelligence”, McGraw Hill Book  Co., 1987.

3.  human Y Nof, “Handbook of Industrial Robotics”, John Willey & Sons, New York, 1985.

ME858: FLEXIBLE MANUFACTURING SYSTEMS (FMS)

( For M.Tech (CAD/CAM) – II semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1. To introduce the concepts of manufacturing systems that can be flexible to the modern competitive environment. 
2.  To impart knowledge of Material handling, storage and retrieval systems, Software simulation and Just in time.

3.  To learn the concept and applications of Programmable controllers and programming methods.

Course outcomes:
On completion of this course, the student will be able to acquire good knowledge of 
1. Flexible Manufacturing Systems, Automatic material systems, AS/RS, etc.

2. Programmable controllers and programming methods.

INTRODUCTION TO FMS: Concepts of FMS – Comparison with conventional manufacturing, types of flexibility, the advantages and difficulties with FMS, Examples of FMS installations worldwide.

DEVELOPMENT AND IMPLEMENTATION OF AN FMS: FMS project management planning and organization, Designing the FMS, Data processing system design. 

AUTOMATED MATERIAL HANDLING SYSTEMS: Function- types- analysis of material handling equipment’s. Design of conveyor & AGV systems. 

AUTOMATED STORAGES: Storage system performance-AS/RS-carousel storage system –WIP storage system – interfacing handling storage with manufacturing.

PALLETS, FIXTURES, AND MACHINES: Introduction, pallets for prismatic parts, fixtures for prismatic parts, pallets and fixtures for turned parts.

PROGRAMMABLE CONTROLLER: Control system architecture – elements of programmable controller’s languages, control system flow chart, comparison of programming methods. 

TEXT BOOKS:  

1. Groover M P, “Automation, production System and Computer Integrated Manufacturing”, Prentice Hall India (P) ltd,1989.

2. Ranky  PG, “The Design and Operation of FMS”, IFS Pub, UK, 1988.

3. Parris D J, “ Flexible Manufacturing “, Butter Worth- Hein3emann Ltd., Oxford, 1993.

REFERENCES: 

1. Viswanatham N & Narahari Y, “Performance Modeling of Automated Manufacturing systems”, Prentice Hall India (P) Ltd. 1992.

2. Considine D M, & Considine G D,” Standard Handbook of Industrial Automation”, Chapman and Hall, London, 1986.

3. Kusiak A, “Intelligent manufacture Systems”, Prentice Hall, Engle wood Clitts, NJ, 1990.

4. “Flexible manufacturing systems in practice Applications, Design, and Simulation”  Joseph Talavage & Roger G. Hannnam, Marcel Dekker, INC. New York and Basel 

ME859: ROBUST DESIGN (RD)

( For M.Tech (CAD/CAM) – II semester )

   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives: The objectives of this course are

1. To introduce Robust design techniques and familiarize with all of the best design techniques 
2. To study the objectives, similarities, differences, advantages, and disadvantages of each.  
3.  Introduction of and parameter design through Taguchi experimental Design

Course outcomes :
On completion of this course, students will be able to

1. Setup Full, Fractional Factorial and Taguchi Experiment Designs. 
2. Perform ANOVA and Hypothesis testing. 
3. Learn Loss function approach to Quality Control. 
4. Setup and analyse Robust Design.

Introduction to Robust Design:  Robustness Strategy & its primary tools: P-Diagram, Quality Measurement, Quality Loss Function, Signal To Noise (S/N) Ratios, Orthogonal Arrays, Steps in Robust Parameter Design. Robust design and Six-Sigma for Lean Enterprises
Introduction to taguchi’s experiment design:        criteria for the use of experiment design methods: applying experiment design methods according to situation; problem analysis and empiric parameter reduction  orthogonal arrays, graphical representation of factor combinations, linear graphs, variance analysis (Anova), inner-outer arrays design
Orthogonal Experiments    : Selection and application of orthogonal arrays for design, Conduct of experiments, collection of data and analysis of simple experiments, Modifying orthogonal arrays, Inner and outer OA experiments, Optimization using S/N ratios, attribute data analysis, a critique of robust design.
Parameter design according to Taguchi : direct product design, indirect variance analysis, product design with characteristic values, taking cost into account, signal-to-noise ratio according to Taguchi.
Experiment Design According to Shainin 
Multi-variate charts, components search, paired comparisons; Determining decisive parameters (variable search), scatter plots, randomization of experiments, B versus C test, full factorial 



Reference Books:
1. Taguchi Techniques for quality engineering - Philip J. Ross McGraw Hill Ltd.,1988

2. Fundementals of Quality Control and Improvement– A.Mitra, Pearson Publications, 2005  

3. TQM and Taguchi Methods – Logothetis.

4. A primer on the Taguchi methods-R.K.Rai, Wiley publication, 1990.

ME860:CAM Lab

  ( For M.Tech (CAD/CAM) – II semester )

                Scheme
    : 2013







Internal Assessment  : 50
End Exam 
    :   50
End Exam Duration  : 3 Hrs
List of Experiments
1. Introduction to CNC & NC Machines

2. Introduction to CNC & NC part programming – for Different operations like Turning,  Threading, Milling, Drilling etc., (G-Codes & M-Codes)  

3. Experiments on CNC lathe -Turning, Threading operations

4. Experiments on Milling Machine - Plane Milling, Drilling Operations 

5. Experiment on Robot – pick up an object with & without using teach window

6. Developing a CNC code for a given job using 

i)
ESPRIT CAM

ii)
CNC Tutor

iii)
MASTER CAM  

ME951:INTELLIGENT MANUFACTURING SYSTEMS (IMS)

(  For M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:  The objectives of this course are 
1. to emphasis on methods based on application of knowledge base systems and optimization procedures.
2.  to  discuss the methods based on application of basic principles of AI.
Course outcomes:

1. Students familiarized with introductory concepts of Artificial Intelligence, expert systems and their applications 

2.  Students are provided with necessary information on knowledge based process planning, assembly, equipment selection, machine layout and scheduling.
ARTIFICIAL INTELLIGENCE: Aspects of intelligence and artificial intelligence, learning, problem solving , creating  behaviour  and  biology. Introduction to artificial intelligence languages-LISP and PROLOG-simple programmes.

EXPERT SYSTEM: Knowledge engineer, knowledge representation – psychology, production rules, logic and programming, common  sense and fuzzy logic ,semantic networks, learning systems. Expert systems: Introduction, knowledge acquisition for expert system, features of expert system, system structure, inference engineering, dealing with uncertainties, memory mechanisms, range of applications.

KNOWLEDGE BASED ASSEMBLY &PROCESS PLANNING: Intelligent manufacturing systems: components systems, architecture and data flow-system operation –and process planning for flexible assembly systems-design of parts and products of automated assembly-automated process planning.

KNOWLEDGE BASED EQUIPMENT SELECTION AND MACHINE LAYOUT: Knowledge based systems for equipment selection, group technology and machine layout-illustrative examples-aggregate scheduling of machining and assembly systems.

KNOWLEDGE BASED SCHEDULING: Scheduling models and algorithms, knowledge based systems for scheduling in automated manufacturing –illustrative examples. Recent trends in knowledge automation.

TEXT BOOKS:

1. Andrew Kusiak, “Intelligent Manufacturing Systems”, Prentice Hall Publications,1990

2. Simons, G.L.  “Introducing artificial intelligence.” NCC Pub.,1990

3. Rich,E, “Artificial Intelligence”, Mc Graw Hill 1986.

REFERENCES:

1. Jackson,P,”Introduction to expert systems”,Addison Wesley,1986.

2. Charniak,E.&Mc Dernott,D, “Introduction to Artificiakl intelligence” Addison Wesley,1985.

ELECTIVES
ME863:ADVANCED OPTIMIZATION TECHNIQUES (AOT)

( Elective – I For M.Tech (CAD/CAM) – I semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Copurse objectives:
1. To understand the role of optimization in Engineering design and its importance 

2. To introduce the different optimization algorithm in linear programming and non-linear 

Programming.
        3.   To introduce the non-traditional optimization algorithm in non-linear problem. 

Course outcome :
Upon completion of this course, the student shall be able to

1. Formulate the Engineering problem in mathematical form which can be solved by suitable  optimization algorithm 

2. Solve the Engineering problem which involves non-linear constraints. 

OPTIMIZATION: Introduction, Historical Development, Engineering Applications of Optimization, Classification of Optimization problems. 

LINEAR PROGRAMMING: Introduction, Graphical solution of linear programming problem, computational procedure of simplex method, simplex method computations, Artificial variable technique, Special cases in simplex method application –degeneracy, unbounded solution, infeasible solution. Definition of the dual problem, Solution of the dual problem.

INTEGER PROGRAMMING: Simple applications of integer programming, solution methods of integer programming- Branch and Bound Algorithm, Cutting Plane Algorithm

NON-LINEAR PROGRAMMING TECHNIQUES: One dimensional minimization  methods, Unimodal  function Elimination methods, Exhaustive search , Dichotomous search, Interval halving method , Fibonacci method, Golden section method 

KUHN-TUCKER CONDITIONS: Kuhn-Tucker conditions, sufficiency of Kuhn-Tucker conditions.

DYNAMIC PROGRAMMING: Elements of dynamic programming model, Back ward  recursive equation, Examples of Dynamic Programming models and computations.

GENETIC ALGORITHM: Introduction, Difference between Genetic Algorithm and Traditional Methods, Simple Genetic Algorithms, Similarity Templates (Schemata), Genetic algorithm operators –selection, crossover and mutation. Simple applications of GA.

TEXT BOOKS:

1. Rao S.S, “Optimization”, Wiley Eastern, New Delhi, 1995.

2. S.D.Sarma, “Operations Research” Kedarnath Ramnath &Co

3.    David E.Goldberg, “Genetic Algorithms”, Pearson Education

REFERENCES:

1. Hamdy A.Taha, “Operations Research”, Prentice Hall of India.

2. Kalyanmoy Deb, “Optimization for Engineering Design”, Prentice Hall, New Delhi, 2000.

ME864:NEURAL NETWORKS AND FUZZY LOGIC (NNFL)

   ( Elective – I for M.Tech (CAD/CAM) – I semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:  The main objectives of this course are 

1. to provide the student with the basic understanding of neural networks and fuzzy logic fundamentals’

2. To apply neural networks and fuzzy systems to model and solve complicated practical 
Problems such as recognition.
Course outcomes:

    On completion of this course, students will be able 
1 To explain the learning and adaptation capability of neural and fuzzy systems

2 To describe the learning and retrieval procedures of various neural networks

3 To apply the rules of fuzzy logic for fuzzy control

4 To implement neural networks and fuzzy systems to solve practical problems

CONCEPTS OF FUZZY SETS : Introduction- Crisps sets, notation of fuzzy sets, basic concepts of fuzzy sets, operations, fuzzy compliment, union, intersection. Binary relation, Equivalence and similarity relations, belief and plausibility measures, probability measures, computability, relations, ordering morphisms, possibility and necessary measures Uncertainty and information: types of Uncertainty, measures of dissonance, measures of confusion, measures of nonspecificity, uncertainty and information.  Complexity, Principle of uncertainty.

ADAPTIVE  FUZZY  SYSTEMS :  Neural and Fuzzy intelligence, Fuzziness  as multivalent, fuzziness in probabilistic world, randomness verses ambiguity.

FUZZY ASSOCIATION MEMORIES : Fuzzy and neural function estimates, FAN mapping, neural verses fuzzy representation of structural knowledge, FAM as mapping, Fuzzy hebb FAM’s ; Bidirectional  FAM theorem, Super imposition of FAM rules, FA system architecture .

INTRODUCTION TO NEURAL NETWORKS :  Knowledge  base information processing, general view of Knowledge based algorithm, neural information  processing, Hybrid intelligence, and artificial neurons.

CHARACTERISTICS OF ARTIFICIAL NEURAL NETWORKS :  Single Neural Networks, Multilayer Neural Networks , training of ANN – objective, supervise training, unsupervised training, overview of training.  Neural networks Paradigms:  Perception meculloch and Pits model, back propagation  algorithm and deviation, stopping criterion.  Hopfield nets, Boldman’s machine algorithm, Neural networks applications.

TEXT BOOKS:

1. Bart, Kosko, Neural networks and Fuzzy systems, Prentice Hall of India, 1994.

2. Limin Fu., Neural Networks in Computer Intelligence, Mc Graw Hill, 1995.

REFERENCES :

1 George J. Klir and Tina A. Folger, Fuzzy sets uncertainty an information, Prentice Hall of India, New Delhi.

2. James A. Freeman, Simulating Neural Networks, Adison Publication, 1995.

ME865:DESIGN OF EXPERIMENTS (DOE)

( Elective – I  For M.Tech (CAD/CAM) – I semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives: 

 1. The main objective of this course is to prepare the students about basic concepts of different models applied to design of experiments. 

Course outcomes: 

1. After completion of this course students are able to apply ANOVA test on different practical results.

 INTRODUCTION: The scientific method. The role of statistics in the advancement of science. The phases of an experiment. Specifying the problem and the hypotheses. Experimental designs. Analyses of experiments. Statistical inference. Estimation-Properties of estimators. Confidence intervals. Hypothesis testing. The Z-test, the T-test, the X2-test, and the F-test. Sample size.

 COMPLETELY RANDOMIZED DESIGN: The one-factor experiments in a CRD. Linear model. Partitioning of the total sum of squares. The analysis of variance table. Orthogonal contrasts. Multiple range tests. Scheffe's test. Con- fidence intervals on means. Fixed and random models. Estimation of variance components. Randomized Complete Block Design-The model and assumptions. The ANOVA table. Tests after ANOVA. 

 LATIN SQUARE AND RELATED DESIGNS:  Latin squares and two-way restrictions on randomization. The linear model and assumptions for a one-factor experiment fitted in a Latin square design. ANOVA table. 

FACTORIAL EXPERIMENTS : Complete factorial experiments in CRD's. Main effects and interactions. One observation per treatment combination. Linear model and analysis. The error term and pooling. The meaning of a significant interaction. The case of n observations per treatment combination. Complete 2f factorial experiments in CRD's. Special notation. Average effect of main effects and interaction. Orthogonal contrasts and sum of squares. Yates's algorithm. 

 FIXED, RANDOM AND MIXED MODELS: One-and-two factor models. EMS rules. Pseudo-F tests. Nested experiments. Nested-factorial experiments. (Repeated-measures design and nested-factorial experiments. Factorial experiments fitted in randomized complete block designs.

 Text Books: 
1. Hicks and Turner Fundamental Concepts in the Design of Experiments, Oxford University Press, 5th Ed. 

2. Douglas C. Montgomery, Design and Analysis of Experiments, John Wiley and Sons Inc., Eighth edition, 2012. 

References 
1. Mark J. Anderson and Patrick J. Whitcomb, DOE Simplified: Practical Tools for Effective Experimentation, Second Edition, Productivity Press, USA, 2007.

ME866:ADVANCED MACHINE DESIGN (AMD)
( Elective – II for M.Tech (CAD/CAM) – II semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:  Students to understand

1. Basic principles and applications of various engineering analysis.

2. Principles of optimum design and its need.

3. How a design can be made suitable for various manufacturing processes

Course outcomes:  After completion of this course

1.  Students are able to design and apply principles of solid mechanics to solve engineering problems with out failures

Solid mechanics: Analysis of stress and strain, multidimensional stress-strain relationship, plane strain, plane stress, and axisymmetric analysis. Introduction to elastic stability, energy methods, displacement method and force method 
Transient analysis: Introduction, single degree of freedom system, multi degree of freedom system, explicit schemes, and implicit schemes of solution. 
Dynamic Analysis: Introduction, basic concepts of eigenvalue problems, basic properties of eigenvalues and eigen vectors, iterative methods, transformation methods, approximate methods, subspace iteration method. 


Statistical consideration in design : Frequency distribution -Histogram and frequency polygon-Normal distribution -Units of measurement of central tendency and dispersion -standard variable -population combinations- Design and natural tolerances -Mechanical reliability and factor of safety. 

Design for Manufacture : General principles of design for manufacture and assembly (DFM & DMFA). Principles of design of casting and forging-Design for machining-Design for powder metallurgy Design for welding. 

Optimum design : Objective of optimum design - Johnson 's method of Optimum Design (MOD). Adequate and optimum design . Primary , subsidiary and limit equations. Optimum design with normal specification of simple machine elements like tension bar, transmission shaft, helical spring-Introduction to optimum design with redundant specification.  

Aesthetic and ergonomic consideration in design of products : Basic types of product forms-Designing for appearance -Shape , features , materials and finishes, Ergonomic consideration -Relation between man, machine and environmental factors. Design of display and controls. Practical eg. Of product or equipments using ergonomic and aesthetic design principles. 

References:
1. Shigley J.E. and Mischke C.R. " Mechanical Engineering Design" TMH,2004
2. Spotts M.F. and Shoup T.E. "Design of Machine Elements" prentice hall of India pvt.ltd, 1985
3. Bhandari V. B. "Design of machine Elements" TMH,2000. 
4. Black P. H. and O. Eugene Adams, -" Machine design Mcgraw hill international book company 1981
5. William C. Orthwein , " Machine components Design"  III edition Bombay,jaico publishers 1992
7. Juvinal R.C. " Fundamentals of Machine Components Design"johnwiely,1983 
8. Hall A. SHolowenko A. R. and Laughlin H. G" Theory and problems of Machine Design"' TMH   
    2002 
9. Johnson R.C. Mechanical Design Synthesis with optimization applications
ME867: FAILURE ANALYSIS AND DESIGN (FAD)

( Elective – II for M.Tech (CAD/CAM) – II semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives: 
1. To make student study about different types of failures, their causes and the methodology to analyze them using various tools and techniques.
Course outcomes: 

1. Students will be able to identify the type of fracture and failures and can analyze them using various     metallurgical and simulation techniques.
INTRODUCTION TO FAILURE ANALYSIS: Failure, Failure analysis, Failure analysis methodology, tools and techniques of Failure analysis.

FUNDAMENTAL SOURCES OF FAILURES: Deficiencies in design, material, processing, service and maintenance stages.

OVERVIEW OF FRACTURE MECHANICS CONCEPT: Ductile and brittle fracture – Fracture, toughness, methods of protection against fracture.

WEAR FAILURES: Types of wear, role of friction in wear, lubricated and nonlubricated wear. 

CORROSION FAILURES: Factors influencing corrosion failures. Overview of various types of corrosion. Stress corrosion cracking – sources, characteristics of stress corrosion cracking. Procedure of analyzing stress corrosion cracking. 

ELEVATED TEMPERATURE FAILURES: Creep, stress rupture, Elevated temperature fatigue, Metallurgical instabilities, Environmental induced failure, Elevated temperature effects on certain components exposed to elevated temperatures.

RELIABILITY: Reliability concept and hazard function, Life prediction, condition monitoring, application of Poisson exponential and Weibull distribution for reliability – bath tub curve – parallel and 

series system – mean time between failures and life testing.

FMEA: Definition –causes of failures –Failure Modes – Fault Tree Analysis – Introduction, fault tree construction.

TEXT BOOKS:

1. ASM Metals Handbook, “Failure Analysis and Prevention”, ASM Metals park, Ohio, USA, Vol. 10th edition, 1995.

2. Charles, E. Ebling, “An Introduction to Reliabilty & Maintainability Engineering” McGrawHill.

3. Shigley & Mische, “Mechanical Engineering Design”, McGraw Hill, 1992.

4. A.K.Das, “Metallurgy of Failure Analysis” ,TMH.

REFERENCES:

1. Dieter G.E., “Mechanical Metallurgy”, McGrawHill, 1987.

2. O.C. Smith, “Introduction to Reliability in Design”.Mcfraw hill kogakusha ltd 1976
ME868:STRESS ANALYSIS AND VIBRATIONS(SAV)

( Elective – II for M.Tech (CAD/CAM) – II semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives: 

1. To students to learn basics of theory of elasticity in different coordinates and to apply for thick cylinders and torsion of noncircular sections.

2. To study the students with the sources of vibration and noise in machines and make design modifications to reduce the vibration and noise and improve the life of the components.

Course outcomes: On completion of this course, the student will be able to acquire good knowledge of 
1. Able to solve the thick cylinders and torsion of non circular cross sections are solved by using theory of elasticity concepts.

2. To know the concept of vibration and noise

3. To understand the case studies on the free and forced vibrations with and without damping

4. To analyze the single degree, two degree and multi degree of freedom systems

5. To analyze the torsional problems

ELASTICITY THEORY: Two dimensional elasticity theory in Cartesian coordinates, plane stress problem in polar coordinates,  Thick cylinders, Rotating discs – stress concentration.

TORSION: Torsion of non circular prismatic sections, rectangular and axisymmetric. Circular plates, introduction to shell theory 
VIBRATIONS: Single degree freedom, two degree freedom system without and with damping – Free and forced vibrations. 
TRANSIENT VIBRATIONS: Transient vibrations of single and two degree systems, multi-degree systems –applications of matrix methods  for continuous systems.

ORTHOGONALITY: Free and forced vibrations of strings bars and beams. Principle of orthogonality – classical and energy methods.

TEXT BOOKS:

1. Thomson W.T., “Vibrations Theory and  Applications” Pearson Education, New Delhi.. 

2. G.K. Groover, Mechanical Vibrations,New Chand and Bro’s Publishers, Roorkee.

3. Sadhu Singh, Strength of Materials, Khanna Pubhlishers, New Delhi.

4. Timoshenco and Young,  Elements of Strength Of Materials, CBS Publications ,New Delhi

REFERENCES:
1. Timoshenko and Goodier, “ Theory of elasticity”Mc graw hill international book company 1983
2. Den Hartog J.P., “Advanced strength of materials” 

3. Rao S.S. “Mechanical Vibrations” Addison Wesley Longman.

4. V.P. Singh, Mechanical  Vibrations, Dhanpath  Rai and sons Publishers , New Delhi

ME955:DATABASE MANAGEMENT SYSTEMS (DBMS)

( Elective-III For M.Tech (CAD/CAM) – III semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives: 
1. Introduces the students to the fundamental concepts necessary for designing, using and implementing database systems and applications

Course outcomes: 
After completion of this course, students are able to
1. Effective transformation of the real world data into the relational data model of     the data base system and data retrieval.

2. Clear under standing for the need of data base

3. Store information without unnecessary redundancy

4. Clear understanding concept of transaction, commit and roll back facilities. 

 OVER VIEW OF DATABASE MANAGEMENT SYSTEMS:  Purpose of Data base systems,  view of Data, Data models, data base management, storage management, Data base administrator, Data base users, Over all system structure.

ENTITY – RELATIONSHIP MODEL : Basic Concepts, Design Issues, Mapping Constraints, Keys, E – R diagrams, Weak Entity Sets, Extended E-R features.

RELATIONAL MODEL :   Structure, The Relational Algebra, Extended Relational Algebraic Operations, Modification of  Data base, views.

SQL: Basic Structure, Set Operations, Aggregate Functions, Null Values, Nested Subroutines, Derived relations, Views, Modification of Data base, Joined Relations, Data Definition Language, Integrity Constraints.

RELATIONAL DATABAE DESIGN: Pitfalls, Decomposition, Normalisation using functional Dependencies, Multi valued dependencies, Join dependencies, Domain key Normalization form, Alternative approaches.

TEXT BOOK

1. Korth, H.F. & Silberschatz,a., “Database system Concepts”, McGraw – Hill, New York, 1986.
REFERENCES

1. Data, C.J., “An introduction to Database Systems”, 3rd edition, Narosa, 1985.

2. Ollman, J.D., “ Principles of Database Systems”, Balgotia, 1985.

3. Haier, J., “ Database theory”, computer science press, 1982.

4. Isichriszes, O.c. & Lochovsky,.F.H., “Database Management Systems”, Academic press, New York, 1977.
ME956:COMPUTER AIDED PROCESS PLANNING(CAPP)

( Elective – III for M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:

1. Student can enhance the process planning expertise and to provide researches in computer aided process planning and manufacturing engineers with an understanding of process planning complexity and supply them with objective technical data.
Course outcomes:
1 Students can develop an understanding of the underlying knowledge and related methods of CAPP.

2 Students can be equipped with the skills required in carrying out the process planning function with a computer integrated manufacturing environment.
Introduction: Definition, Scope of Process planning, Information requirement for process planning system, Role of process planning in CAD/CAM.

 CAPP: Computer aided Process planning, advantages of CAPP over conventional process planning, Structure of Automated process planning system, feature recognition, methods.
Approaches to Process planning: Manual approach, Variant or Retrieval approach and Generative approach
Examples of Process Planning Systems: CAM-I automated process planning (CAPP), DCLASS, CMPP
Selection of manufacturing sequence: Significance, alternative manufacturing processes, reduction of total set-up cost for a particular sequence, quantitative methods for optimal selection, examples.
Implementation techniques for CAPP: Criteria for selecting a CAPP system and benefits of CAPP. Computer integrated planning systems, and Capacity planning system.
Text Books:
1. Mikell P.Groover , Automation , Production systems and Computer Integrated Manufacturing. – Pearson Education Publications
2. Dr.Sadhu Singh  - Computer  Aided  Design and Manufacturing.
References:
1. Computer  integrated Design and Manufacturing – David DBedworth 
ME957:SIMULATION OF MANUFACTURING SYSTEMS ( SMS )
( Elective – III for M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
1. To educate the students to the concepts of statistics and simulation 
2. To educate the students to the apply simulation principles and methodology to diverse industrial systems. 
Course outcomes:
1. Students will be able to design and simulate models
2. Students will be able to apply simulation techniques to solve various industrial problems especially in manufacturing area.

PRINCIPLE OF COMPUTER MODELING AND SIMULATION:  Monte Carlo simulation.  Need for simulation, advantages and disadvantages of simulation, areas of application.

SYSTEM AND ENVIRONMENT:  Components of a system – discrete and continuous systems.  Models of a system – a variety of modeling approaches – Principles used in Modeling
RANDOM NUMBER GENERATION : Properties of Random Numbers. Techniques for generating random numbers – Midsquare method – The Midproduct method – Constant multiplier technique – Additive congruential  method – Linear congruential method . Tests for random numbers – Frequency tests, Runs tests, Tests for Autocorrelation, Gap Test, Poker test.
RANDOM VARIABLE GENERATION :  Inverse transform technique – exponential distribution  - uniform distribution – Triangular  distribution – Weibull distribution - Empirical continuous distribution. Convolution method - Erlang distribution.

EMPIRICAL DISCRETE DISTRIBUTION : Discrete uniform  distribution – Poisson distribution. Acceptance – rejection  technique for Poisson distribution and Gamma distribution.

ANALYSIS OF SIMULATION DATA : Data Collection, Identification of Distribution with data, Parameter Estimation, Goodness-of-Fit Tests. Verification and Validation of simulation models. 
DISCRETE EVENT SIMULATION : Concepts in discrete – event simulation, manual simulation using event scheduling, single channel queue, two server queue, simulation of inventory problem, simulation of manufacturing systems.

TEXT BOOKS :

1. Jerry Banks, John S. Carson II etal., “Discrete- Event System Simulation”, Prentice Hall of India, 2004.          
2. Gordon G, “Systems Simulation”, Prentice Hall of India, 2004.
REFERENCES :

1. Narsing Deo, “System Simulation with Digital Computer”, Prentice Hall of India., 1979.

2. Francis Neelamkovil, “Computer Simulation and Modeling”, John Wiley & Sons, 1987.

3. Ruth M.Davis & Robert M.O’Keefe, “Simulation Modeling with Pascal”, Prentice Hall Inc.,1989. 

ME958:RAPID PROTOTYPING TOOLING AND MANUFACTURE (RPTM)

( Elective – IV for M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course Objectives:     The objectives of this course are
1 Develop an understanding of the emerging technologies of rapid   prototyping, rapid   manufacturing and rapid tooling. 

2  Develop a degree of competency in the evaluation of various rapid manufacturing and rapid tooling technologies and their application in modern manufacturing processes.
3 To provide knowledge on advances in injection moulding process, and 

4 To develop competency in plastic filling simulation software to improve the performance of injection moulding 

Course outcomes: On completion of this course, students will be able to
1. Apply the basic principles of rapid prototyping (RP), rapid tooling (RT), and reverse engineering (RE) technologies to product development;
2.  Decipher the limitations of RP, RT, and RE technologies for product development; realise the application of RP, RT, and RE technologies for product development.
INTRODUCTION:    Need for the compression in product development. History of RP systems,  Survey  of   applications , Growth of RP industry, classification of RP systems.

STEREOLITHOGRAPHY SYSTEMS: Principle , process parameters, process details, data preparation, data files, and machine details, applications.

SELECTIVE LASER SINTERING: Types of machines, Principles of operation, process parameters, data preparation for SLS , applications.

FUSION DEPOSITION MODELLING: Principle, process parameters, path generation, and application.

SOLID GROUND CURING: Principle of operation, applications.

 LAMINATED OBJECT MANUFACTURING: Principle of operation, LOM materials, Process details, applications.

RAPID TOOLING: Indirect rapid tooling –Silicon rubber tooling-  Aluminum filled epoxy tooling ,Spray metal tooling etc., Direct Rapid Tooling-Direct AIM Quick cast process, Copper polyamide, Rapid tool, DMILS. Pro Metal,  Sand casting tooling, Laminate tooling, soft tooling  vs  hard tooling.

SOFTWARE FOR RP:  STL files , overview of solid view,  magics  mimics, magics communicator,  etc.,  collaboration tools.

 RAPID MANUFACTURING PROCESS OPTIMIZATION: Factors influencing accuracy, Data preparation errors, Part building errors, Errors in finishing , Influence of part build  orientation.

ALLIED PROCESSES: Vacuum Casting   ,Surface digitizing, surface generation from point cloud, Surface modification, data transfer to solid models.

TEXT BOOKS:

1. Paul.Fjacobs, “stereo lithography and other RP&M Technologies.” SME NY,1996.

2. Pham.D.T.& Dimov.S.S.,”Rapid manufacturing”,Verlag.London.2001.

REFERENCES:1.Terry  Wholers,  “ Wholers  report  2000”, Wholers Associates,2000.

                            ME959: COMPOSITE MATERIALS (CM)

( Elective – IV for M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course objectives:
The objective for this course is
1. To develop an understanding of the linear elastic analysis of composite materials. This understanding will include concepts such as anisotropic material behavior and the analysis of laminated plates. 
2. The students will undertake a design project involving application of fiber reinforced laminates
Course outcomes : After completion of this course, students are able 

1.  To identify the properties of fiber and matrix materials used in commercial composites, as well as some common manufacturing techniques.
2. To predict the elastic properties of both long and short fiber composites based on the constituent properties.
3. To analyze a laminated plate in bending, including finding laminate properties from lamina properties and find residual stresses from curing and moisture.
INTRODUCTION :  Classification and characteristics of composite materials – mechanical behaviour of isotropic and orthotropic materials – terminology of laminated fibre reinforced composite materials –current and potential usage of composites.

MECHANICAL BEHAVIOUR OF A LAMINA:  Engineering constants for orthotropic materials – stress, strains, relations for plane stress in an orthotropic materials and in a lamina of arbitrary orientation – strength of an orthotropic lamina – Basic strength theories – Determinations of engineering constants – mechanics of materials approach.

MECHANICAL BEHAVIOUR OF A LAMINATE:  Classical lamination theory – lamina stress – strain behaviour – Resultant forces and moments in a laminate – Types of laminates – Strength and Stiffness of laminates – Interlaminar stresses in laminates.

LAMINATED PLATES AND BEAMS:  Types of laminated plates and beams – elementary mechanical behaviour – Bending and Buckling of laminated plates – forces and moments – Stress and Deflections under different boundary conditions.

PRODUCTION OF COMPOSITE MATERIALS & PRODUCTS :  Matrix and their role – Principal types of  fibre and matrix materials – Basic principles of production of composite materials & products – Advantages and Limitations of different processes.  

MOULDING AND FORMING OF COMPOSITES :  Lay up and curing – open and closed mould processes – hand lay up techniques – filament winding – Pultrusion – Pulforming – Thermoforming – Injections moulding – blow moulding.

APPLICATIONS OF COMPOSITES :  Air Craft – missiles – automobile – electrical and electronics recreational and sports equipment – future potential of composites.

TEXT BOOKS :

1. Robert M.Jones, “Mechanics of Composite Materials”, Mc Graw Hill Book Co., 1970.

2. Meier Sehwartyz, “Composite Materials Hand Book”, Mc Graw Hill Book Co., 1984.

REFERENCES :

1. Agarwal B D & Broutman L J, “Analysis and Performance of Fibre Composites”, John           Wiley & Sons Inc, 1990.

2. Terry Richardson, “Composites – A Design Guide”, Industrial Press Inc, NY, 1987

ME960:DESIGN FOR MANUFACTURING AND ASSEMBLY (DMA)

( Elective – IV for M.Tech (CAD/CAM) – III  semester )
   Scheme 

    : 2013







Internal Assessment  : 30

End Exam 

    : 70

End Exam Duration  : 3 Hrs
Course Objectives:
1. The course is aimed at developing students to acquire skills to analyze product design and be able to design products that are easier to manufacture, assemble, service and more friendlier to environment, etc. 
2.  Introduce design principles, properties of materials, fits and tolerances and datum features. 
3.  Understand the influence of materials on form design and able to select possible material and feasible design. 
4.  Introduce design features to facilitate machining and design for mach inability, economy, accessibility and assembly. 

Course  outcome s:
On completion of this course, students will be able to: 
1. Have customer-oriented, manufacturing and life-cycle sensitive approach to product design and development, with product design principles and structured design methodologies. 
2. Have Methods and approaches for developing, implementing, and nurturing an effective DFM process within the firm.  
3. Select the design principle, suitable material, mechanism, fit and tolerance for designing a product/component. 
4. Select the appropriate material, proper working principle and a feasible design. 
5.  Design (optimum) a component which requires less material removal, easy to machine, assemble, access and cost effective. 

EFFECT OF MATERIALS AND MANUFACTUREING PROCESSES ON DESIGN: major phases of design. Effect of material properties on design. Effect of manufacturing  processes on design. The material selection process-cost per unit Property ,weighted properties, and limits on properties methods.

TOLERANCE ANALYSIS: Process capability, mean, variance, skews, kurtosis, process capability metrics, Cp, Cpk, cost aspects, feature tolerances, geometric tolerances, surface finish, review of relationship between attainable tolerances grades and different machining Process.Cumulative effect of tolerances-sure fit law, normal law and truncated normal law.

SELECTIVE ASSEMBLY: Interchangeable part manufacture and selective assembly, deciding the number of groups-Model-I: Group tolerances of mating parts equal; Model-II: total and group tolerances of shaft equal. Control of axial play –introducing secondary machining operations, laminated shims, examples.

DATUM SYSTEMS: Degrees of freedom, grouped datum systems-different types, two and three mutually perpendicular grouped datum planes; Grouped datum system with spigot and recess, pin and hole; Grouped datum system with spigot and recess pair and tongue-slot Pair-computational of transitional and rotational accuracy, geometric analysis and applications.

TRUE POSITION THEORY: Comparison between co-ordinate and convention method of feature location, tolerancing and true position tolerancing , virtual size concept, floating and fixed fasteners, projected tolerances zone, assembly with gasket, zero true position tolerance, functional gauges, paper layout gauging, compound assembly, examples.

TOLERANCE CHARTING TECHNIQUE: Operation sequence for typical shaft type of components. Preparation of process drawings for different operations, tolerance worksheets and centrality analysis, Examples. Design features to facilitate machining: datum features Functional and manufacturing. Components design-machining considerations, redesign for manufacture, examples.

TEXT BOOKS:

1. Harry peck, “Designing for Manufacture”, Pitman publications,1983.

2. Matousek, “Engineering Design-A Systmatic Apporach”,Blackie & Son Ltd.,London,1974.

REFERENCES:

1. Sports M.F., “Dimensioning and Tolerances for Quantity  Production” , Prentice Hall Inc.,1983.

2. Oliver R Wade, “Tolerance Control in design and Manufacturing” Industrial press inc., New York,1967.

3. James G Bralla, “Hand Book of Product Design for manufacturing”, McGraw Hill  Publications,1983.

4. Trucks H.E., “Design for Economic Production”, Society of Manufacturing Engineers,   Michigar,2nd Edition,1987.

5.   Poka – Yoke. “Improving product Quality by Preventing Defects”, Productivity Press,1992.

6. Frag M., “Materials selection for Engineering Design”,  Prentice Hall,1997.
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