ANNA UNIVERSITY, CHENNAI
NON- AUTONOMOUS COLLEGES AFFILIATED ANNA UNIVERSITY
M.E. CAD/CAM
REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM
| TO IV SEMESTERS CURRICULA & SYLLABI

1. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):
To Impart knowledge to students in recent advances in the Computer Aided
I. | Manufacturing to educate them to prosper in Manufacturing engineering and research

related professions.

I To enhance the scientific and engineering fundamentals the provide students with a solid

" | foundation in required to solve analytical problems

To coach students with good design and engineering skills so as to comprehend, analyze,

lll. | design, and produce novel materials, products and solutions for the contemporary
manufacturing issues.
To inculcate students with professional and ethical attitude, effective communication skills,

IV. | teamwork skills, multidisciplinary approach, and an ability to relate Computer Integrated
Manufacturing engineering issues to broader engineering and social context.

2. PROGRAMME OUTCOMES(POs):
PO# Programme Outcomes

1 An ability to independently carry out research/investigation and development work to
solve practical problems

2 An ability to write and present a substantial technical report/document

3 Students should be able to demonstrate a degree of mastery over the area as per the
specialization of the program. The mastery should be at a level higher than the
requirements in the appropriate bachelor program

4 Graduate will demonstrate skills to use modern engineering tools, software and
equipment to analyze engineering problems.

5 Graduates will demonstrate an ability to visualize and work on laboratory and
multidisciplinary tasks in the design and manufacturing applications

6 Responsibility of understanding ethically and professionally and develop confidence for
self-education and ability for life-long learning

3. PEO/PO Mapping:

PEO 1 2 3 5 4 5 6

l. 2 2 1 3 2 1

I 2 2 1 2 3 2

Il. 1 2 1 2 3 2

V. 1 3 2 2 1 2
1,2,3,-, scale against the correlation PO’s with PEO’s




PROGRAM ARTICULATION MATRIX OF M.E./M.TECH. CAD/CAM

COURSE NAME PO1PO2PO3PO4PO5PO6
Computer Applications in Design ol 2| 2 1
Design for Sustainability sl 221
- Advanced Manufacturing Processes ol 2] 2|2
L&J Computer Aided Tools for Manufacturing sl 212111
L | Professional Elective - |
'-(})J Research Methodology and IPR 111133
Audit Course |
é Computer Aided Design Laboratory ol 212111
';_J Computer Aided Manufacturing Laboratory 213|211
Product Lifecycle Management 313|311
Finite Element Methods in Mechanical Design 313|121
= | Solid Freeform Manufacturing 3 (13|22
& | Industry 4.0
f5 | Professional Elective-II
g Professional Elective-IIl
W | Audit Course II*
Rapid Prototyping Laboratory
Simulation and Analysis Laboratory
= | Professional Elective-IV
& [Professional Elective-V
t5 | Open Elective
_ g Technical Seminar
x X | Project Work - | 22222712
g—"o: Project Work - 1l 3133 |3|3]3
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ANNA UNIVERSITY, CHENNAI
NON- AUTONOMOUS COLLEGES AFFILIATED TO ANNA UNIVERSITY
M.E. CAD/CAM
REGULATIONS - 2021
CHOICE BASED CREDIT SYSTEM

| TO IV SEMESTERS CURRICULA AND SYLLABI

SEMESTER |
SL. |cOURSE PERIODS PER TOTAL
NO. | CODE COURSE TITLE CATEGORY WEEK CONTACT | CREDITS
L [ TP PERIODS
THEORY
1. ED4153 | Computer Applications in PCC 3 0| O 3 3
Design
2. CD4152 | Design for Sustainability PCC 3 0 0 3 3
3. CC4101 | Advanced Manufacturing PCC 3 0 0 3 3
Processes
4, CC4102 | Computer Aided Tools for PCC 3 0 0 3 3
Manufacturing
5. RM4151 | Research Methodology RMC 2 0 0 2 2
and IPR
6. Professional Elective — | PEC 3 0 0 3 3
7. Audit Course I* AC 2 0 0 2 0
PRACTICAL
8. CD4161 | Computer Aided PCC 0 0 4 4 2
Design Laboratory
9. CM4161 | Computer Aided PCC 0 0 4 4 2
Manufacturing Laboratory
TOTAL | 19 0 8 27 21

* Audit Course is optional



SEMESTER I

PERIODS PER TOTAL
S(L) COURSE COURSE TITLE CATEGORY WEEK CONTACT CREDITS
+ | CODE L | T | P | PERIODS
THEORY
1. | PD4391 | Product Lifecycle PCC 3 0 0 3 3
Management
2. | ED4251 | Finite Element PCC 3 1 0 4 4
Methods in
Mechanical Design
3. | CM4152 | Solid Freeform PCC 3 0 0 3 3
Manufacturing
4, 114091 | Industry 4.0 PCC 3 0 0 3 3
5. Professional Elective-l PEC 3 0 0 3 3
6. Professional Elective-lll PEC 3 0 0 3 3
7. Audit Course II* AC 2 0 0 2 0
PRACTICAL
8. CC4211 Rapid Prototyping PCC 0 0 4 4 2
Laboratory
9. ED4261 |Simulation and Analysis PCC 0 0 4 4 2
Laboratory
TOTAL | 20 14 8 29 23
* Audit Course is optional
SEMESTER Il
PERIODS TOTAL
SIC_) COURSE COURSE TITLE CATEGORY | PER WEEK CONTACT CREDITS
- | CODE L | T | P | PERIODS
THEORY
1. Professional Elective-IV PEC 3 0 0 3 3
2. Professional Elective-V PEC 3 0 0 3 3
3. Open Elective OEC 3 0 0 3 3
PRACTICAL
4. | CC4311 | Technical Seminar EEC 0 0 | 2 2 1
5. CC4312 | Project Work | EEC 0 0 |12 12 6
TOTAL 9 0 | 14 23 16
SEMESTER IV
PERIODS PER TOTAL
Slc') COURSE COURSE TITLE CATEGORY WEEK CONTACT CREDITS
+ | CODE L | T | P | PERIODS
PRACTICAL
1. | CC4411 | Project Work II EEC 0 0 | 24 24 12
TOTAL 0 0 24 24 12

TOTAL CREDITS TO BE EARNED FOR THE AWARD OF THE DEGREE = 72




PROFESSIONAL CORE COURSES (PCC)

SL. |COURSE PERIODS PER TOTAL
NO. | CODE COURSE TITLE CATEGORY WEEK CONTACT | CREDITS
L T |P PERIODS

1. ED4153 | Computer Applications in PCC 3 0 0 3 3
Design

2. CD4152 | Design for Sustainability PCC 3 0 0 3 3

3. CC4101 | Advanced Manufacturing PCC 3 0 0 3 3
Processes

4, CC4102 | Computer Aided Tools for PCC 3 0 0 3 3
Manufacturing

5. CD4161 | Computer Aided PCC 0 0 4 4 2
Design Laboratory

6. CM4161 | Computer Aided PCC 0 0 4 4 2
Manufacturing Laboratory

7. PD4391 | Product Lifecycle PCC 3 0 0 3
Management 3

8. ED4251 | Finite Element PCC 3 1 0 4 4
Methods in
Mechanical Design

9. CM4152 | Solid Freeform PCC 3 0 0 3 3
Manufacturing

10. 114091 | Industry 4.0 PCC 3 0 0 3 3

11. | CC4211 Rapid Prototyping PCC 0 0 4 4 2
Laboratory

12. | ED4261 |Simulation and Analysis PCC 0 0 4 4 2
Laboratory

RESEARCH METHODOLOGY AND IPR COURSE (RMC)
S.  [COURSE COURSE TITLE ki PE_R LT : CREDITS |[SEMESTER
NO. | CODE Lecture Tutorial  |Practical
1 RM4151 | Research Methodology 5 0 0 5 1
and IPR




PROFESSIONAL ELECTIVES

SEMESTER |, ELECTIVE |

Periods Total
NSCI)' Course Course Title Category | per Week Contact Credits
: Code L|T]|P Periods
1. PD4152 | Integrated Product PEC 31010 3 3
Development
2. | ED4072 | Composite Materials PEC 31010 3 3
and Mechanics
3. CC4001 | Computer Control in PEC 3101l o0 3 3
Process Planning
SEMESTER II, ELECTIVE Il
Periods Total
’\SI,(I). Course Course Title Category | per Week Contact Credits
' Code L| T Periods
1. | ED4091 | Advanced Finite PEC 31 01lo0 3 3
Element Analysis
2. | ED4093 | Optimization PEC 31 01lo0 3 3
Techniques in Design
3. | CC4071 | Advanced Machine PEC 31 01lo0 3 3
tool Design
4. | PD4153 | Reverse Engineering PEC 31010 3 3
SEMESTER I, ELECTIVE Il
Periods Total
NSCI)' Course Course Title Category| per Week Contact Credits
' | Code L |T | P | Periods
1. | CC4002 | Industrial Safety PEC 3 0 0 3 3
Management
2. Mechanical Measurements PEC 3 0| O 8 3
ED4075 | and Analysis
3. CC4003 | Reliability in  Engineering PEC 3 /0] 0 3 3
Systems




SEMESTER Ill, ELECTIVES - IV

S| Course Periods Total
NO Code Course Title Category | Per Week Contact Credits
' L T P Periods
1. CC4004 Performance Modeling
and Analysis of PEC 3 0 0 3 3
Manufacturing Systems
2. PD4151 Creativity and PEC 3 0 0 3 3
Innovation
3. CD4092 Industrial Robotics PEC 3 0 0 3 3
and Expert systems
4, CC4005 Design for Cellular PEC
) 3| 0 0 3
Manufacturing 3
Systems
5. CM4072 Electronlcs_ PEC 3l o 0 3
Manufacturing 3
Technology
SEMESTER lIl, ELECTIVES -V
S| Course Periods Total
' Course Title Category Per week Contact Credits
No. Code .
L T| P periods
1. ED4079 gua_llty Concepts in PEC 31 o 3 3
esign
2. MF4092 Non - Destructive PEC
Testing Sy Y i 3
3. ED4071 Design of Hybrid and PEC
Electric Vehicles ar i 3 3
4 ED4073 Material Handling PEC
Systems and Design 3/0] O 3 3
5 PD4291 Designing with PEC 3
Advanced Materials 3/0] 0 3
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
PERIODS PER TOTAL
SL. |COURSE
NO COURSE TITLE CATEGORY WEEK CONTACT CREDITS
- | CODE L | T | P | PERIODS
1. | CC4311 | Technical Seminar EEC 0 0 2 2 1
2. | CC4312 | Project Work | EEC 0 0 |12 12 6
3. | CC4411 | Project Work I EEC 0 0 | 24 24 12




AUDIT COURSES (AC)

Registration for any of these courses is optional to students

Periods
il'- Course Course title Per week Credits
0. Code L T b
1. | AX4091 English for Research Paper Writing 2 0 0 0
2. | AX4092 Disaster Management 2 0 0 0
3. | AX4093 Constitution of India 2 0 0 0
4. | AX4094 | BODOWID @eu&GHIWLD 2 0o | o 0




ED4153 COMPUTER APPLICATIONS IN DESIGN L T P C

COURSE OBJECTIVES:

e To understand fundamental concepts of computer graphics and its tools in a generic
framework.

e To impart the parametric fundamentals to create and manipulate geometric models using
curves, surfaces and solids.

e To impart the parametric fundamentals to create and manipulate geometric models using
NURBS and solids.

e To provide clear understanding of CAD systems for 3D modeling and viewing.

e To create strong skills of assembly modeling and prepare the student to be an effective user
of a standards in CAD system.

UNIT =1 INTRODUCTION TO COMPUTER GRAPHICS FUNDAMENTALS 9
Overview of Graphics systems: Video Display Devices, Raster-Scan System, Random-Scan
Systems, Graphics Monitors and Workstations, Input Devices, Hard-Copy Devices, Graphics
Software.

Output primitives: Line Drawing Algorithm - DDA, Bresenham’s and Parallel Line Algorithm. Circle
generating algorithm — Midpoint Circle Algorithm.

Geometric Transformations: Coordinate Transformations, Windowing and Clipping, 2D Geometric
transformations-Translation, Scaling, Shearing, Rotation and Reflection, Composite transformation,
3D transformations.

UNIT = I CURVES AND SURFACES MODELLING 9
Introduction to curves - Analytical curves: line, circle and conics — synthetic curves: Hermite cubic
spline- Bezier curve and B-Spline curve — curve manipulations.

Introduction to surfaces - Analytical surfaces: Plane surface, ruled surface, surface of revolution
and tabulated cylinder — synthetic surfaces: Hermitebicubic surface- Bezier surface and B-Spline
surface- surface manipulations.

UNIT =1 NURBS AND SOLID MODELING 9
NURBS- Basics- curves, lines, arcs, circle and bi linear surface. Regularized Boolean set
operations - primitive instancing - sweep representations - boundary representations - constructive
solid Geometry - comparison of representations - user interface for solid modeling.

UNIT = IV VISUAL REALISM 9
Hidden Line removal, Hidden Surface removal, — Hidden Solid Removal algorithms - Shading —
Coloring.

Animation - Conventional, Computer animation, Engineering animation - types and techniques.

UNIT -V ASSEMBLY OF PARTS AND PRODUCT LIFE CYCLE 9
MANAGEMENT

Assembly modeling — Design for manufacture — Design for assembly — computer aided DFMA -

inferences of positions and orientation - tolerances analysis —Center of Gravity and mass property

calculations - mechanism simulation. Graphics and computing standards - Data Exchange

standards. Product development and management — new product development —models utilized in

various phases of new product development — managing product life cycle.

TOTAL: 45 PERIODS



COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

1. Solve 2D and 3D transformations for the basic entities like line and circle.
2. Formulate the basic mathematics fundamental to CAD system.
3. Use the different geometric modeling techniques like feature based modeling, surface
modeling and solid modeling.
4. Create geometric models through animation and transform them into real world systems
5. Simulate assembly of parts using Computer-Aided Design software.
REFERENCES:
1. Boothroyd, G, “Assembly Automation and Product Design” Marcel Dekker, New York, 1997.
2. Chitale A.K and Gupta R.C “ Product design and manufacturing “ PHI learning private
limited, 6" Edition, 2015.
3. David Rogers, James Alan Adams “Mathematical Elements for Computer Graphics”
2"d Edition, Tata McGraw-Hill edition.2003
4. Donald D Hearn and M. Pauline Baker “Computer Graphics C Version”, Prentice Hall, Inc.,
2" Edition, 1996.
5. lbrahim Zeid, "Mastering CAD/CAM", McGraw Hill, 2" Edition, 2006
6. Wiliam M Newman and Robert F.Sproull “Principles of Interactive Computer Graphics”,
McGraw Hill Book Co. 15Edition, 2001.
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CD4152 DESIGN FOR SUSTAINABILITY
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COURSE OBJECTIVES

Selecting the relevant process; applying the general design principles for manufacturability;
GD &T.

Applying the design considerations while designing the cast and welded components.
Applying the design considerations while designing the formed and machined components.
Apply design considerations for assembled systems.

Apply design considerations for environmental issues.

1.
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10




UNIT- | INTRODUCTION 9
Introduction - Economics of process selection - General design principles for manufacturability;
Geometric Dimensioning & Tolerance (GD&T) - Form tolerancing: straightness, flatness,
circularity, cylindricity - Profile tolerancing: profile of a line, and surface - Orientation tolerancing:
angularity, perpendicularity, parallelism - Location tolerancing: position, concentricity, symmetry -
run out tolerancing: circular and total-Supplementary symbols.

UNIT- Il CAST & WELDED COMPONENTS DESIGN 9
Design considerations for: Sand cast - Die cast - Permanent mold parts. Arc welding - Design
considerations for: Cost reduction - Minimizing distortion - Weld strength - Weldment. Resistance
welding-Design considerations for: Spot-Seam-Projection-Flash & Upset weldment

UNIT- I FORMED & MACHINED COMPONENTS DESIGN 9
Design considerations for: Metal extruded parts - Impact/Cold extruded parts - Stamped parts -
Forged parts. Design considerations for: Turned parts- Drilled parts - Milled, planned, shaped and
slotted parts-Ground parts.

UNIT- IV DESIGN FOR ASSEMBLY 9
Design for assembly - General assembly recommendations - Minimizing the no. of parts - Design
considerations for: Rivets - Screw fasteners - Gasket & Seals - Press fits - Snap fits - Automatic
assembly- Computer Application for DFMA.

UNIT-V DESIGN FOR ENVIRONMENT 9

Introduction- Environmental objectives-Global issues-Regional and local issues-Basic DFE
methods-Design guide lines-Example application-Life cycle assessment-Basic method-AT&T’s
environmentally responsible product assessment-Weighted sum assessment method-Life cycle
assessment method-Techniques to reduce environmental impact-Design to minimize material
usage-Design for disassembly-Design for recyclability-Design for manufacture-Design for energy
efficiency -Design to regulations and standards.
TOTAL =45 PERIODS

COURSE OUTCOMES:
Upon completion of this course, the students will be able to:

1. Select relevant process; apply the general design principles for manufacturability; GD&T.

2. Apply design considerations while designing the cast and welded components.

3. Apply design considerations while designing the formed and machined components.

4. Apply design considerations for assembled systems.

5. Apply design considerations for environmental issues.

REFERENCES:

1. Boothroyd, G, 2nd Edition 2002, Design for Assembly Automation and Product Design. New
York, Marcel Dekker.

2. Bralla, Design for Manufacture handbook, McGrawhill,1999

3. Boothroyd, G, Heartz and Nike, Product Design for Manufacture,MarcelDekker,1994

4. Dickson, John. R, and Corroda Poly, Engineering Design and Design for Manufacture and
Structural Approach, Field Stone Publisher,USA,1995

5. Fixel, J. Design for the Environment McGraw Hill., 2nd Edition 2009

6. Graedel T. Allen By. B, Design for the Environment Angle Wood Cliff, Prentice Hall. Reason

Pub.,1996

Kevin Otto and Kristin Wood, Product Design. Pearson Publication,(Fourth Impression) 2009

Harry Peck, Designing for manufacture, Pitman-1973

© N
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CC4101 ADVANCED MANUFACTURING PROCESSES L T P C

COURSE OBJECTIVES:

1. To analyze and determine material fabrication processes.

2. To use laboratory instrument doing routine metrological measurements

3. To operate regular machine shop equipment such as grinders, drill presses, lathes, milling
machines, shapers and etc.

4. To recognize engine machine tool requirements and be selective in the choice of tools.

5. To setup and operate machines, index and determine machine speeds, feeds, and depth of
cut requirements.

6. To identify with numerical control machining and computer programming.

UNIT- | SURFACE TREATMENT 9
Scope, Cleaners, Methods of cleaning, Surface coating types, and ceramic and organic methods
of coating, economics of coating. Electro forming, Chemical vapour deposition, thermal spraying,
lon implantation, diffusion coating, Diamond coating and cladding.

UNIT= I NON-TRADITIONAL MACHINING 9
Introduction, need ,AJM, Parametric Analysis, Process capabilities, USM —Mechanics of cutting,
models, Parametric Analysis, WJM —principle, equipment ,process characteristics , performance,
EDM - principles, equipment, generators, analysis of R-C circuits, MRR , Surface finish, WEDM.

UNIT-III LASER BEAM MACHINING 9
Principle of working, equipment, Material removal rate, Process parameters, performance
characterization, Applications. Plasma Arc Machining — Principle of working, equipment, Material
removal rate, Process parameters, performance characterization, Applications. Electron Beam
Machining - Principle of working, equipment, Material removal rate, Process parameters,
performance characterization, Applications. Electro Chemical Machining — Principle of working,
equipment, Material removal rate, Process parameters, performance characterization,
Applications.

12



UNIT-IV  PROCESSING OF CERAMICS 9
Applications, characteristics, classification .Processing of particulate ceramics, Powder
preparations, consolidation, Drying, sintering, Hot compaction, Area of application , finishing of
ceramics. Processing of Composites: Composite Layers, Particulate and fiber reinforced
composites, Elastomers, Reinforced plastics, MMC, CMC, Polymer matrix composites.

UNIT-V FABRICATION OF MICROELECTRONIC DEVICES 9
Crystal growth and wafer preparation, Film Deposition oxidation, lithography, bonding and
packaging, reliability and vyield, Printed Circuit boards, computer aided design in
microelectronics, surface mount technology, Integrated circuit economics. E-Manufacturing,
nanotechnology, and micromachining, High speed Machining
TOTAL: 45 PERIODS
COURSE OUTCOMES:
e At the end of the course, the student will be able to understand the working principle of
Electron beam, laser beam and laser hybrid welding processes.
o Able to understand different types of composite material characteristics, types of micro &
macro machining processes.
e Understand the e-manufacturing & nano materials
e To make the students get acquainted with the design for manufacturing, assembly and
environment.

REFERENCES:
1. Boothroyd,G,1997 Design for Assembly Automation and Product Design. NewYork, Marcel
Dekker.

2. Boothroyd, G, Heartz and Nike, Product Design for Manufacture, MarcelDekker, 2nd Edition

2002.

Bralla, Design for Manufacture handbook, McGrawhill,1999.

Dickson, John. R, and Corroda Poly, Engineering Design and Design for Manufacture and

Structural Approach, Field Stone Publisher, USA, 1995.

Fixel, J. Design for the Environment McGrawHill.1996.

Graede IT. Allen By. B, Design for the Environment Angle Wood Cliff, Prentice Hall.

ReasonPub.,1996.

7. Harry Peck, Designing for manufacture,Pitman—1973

8. Kevin Otto and Kristin Wood, Product Design. Pearson Publication, (Fourth Impression)
20009.
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Mapping of CO with PO and PSO

PO
1 2 3 4 5 6
COo1 2 2 2 3
CO2 2 2 2 2 2
CO3 2 2 2 2 3
CO4 3 2 2 2 2 3
AVG 3 3 3 3 2 3

1-low, 2-medium, 3-high, ‘-‘- no correlation
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CC4102 COMPUTER AIDED TOOLS FOR MANUFACTURING L T P c C
0 0 3 3

COURSE OBJECTIVES:
The main learning objective of this course is to prepare the students for computer aided tools 9
that can be implemented in various industrial applications

UNIT-1 COMPUTER AIDED MANUFACTURING 9
Manufacturing Processes — Removing, Forming, Deforming and joining — Integration equipments.
Integrating CAD, NC and CAM — Machine tools — Point to point and continuous path machining, NC,
CNC and DNC — NC Programming — Basics, Languages, G Code, M Code, APT — Tool path
generation and verification — CAD/CAM NC Programming - Production Control — Cellular
Manufacturing

UNIT=1I COMPUTER AIDED PROCESS PLANNING 9 9
Role of process planning in CAD/CAM Integration — Computer Aided Process Planning — Development,
Benefits, Model and Architecture — CAPP Approaches — Variant, Generative and Hybrid — Process and
Planning systems — CAM-I, D-CLASS and CMPP — Criteria in selecting a CAPP System.

UNIT=III COMPUTER AIDED INSPECTION 9 9
Engineering Tolerances — Need for Tolerances — Conventional Tolerances — FITS and LIMITS —
Tolerance Accumulation and Surface quality — Geometric Tolerances — Tolerances Practices in design,
Drafting and manufacturing — Tolerance Analysis — Tolerance synthesis — Computer Aided Quality
control — Contact Inspection Methods — Non Contact Inspection Methods - Non optical.

UNIT=- IV REVERSE ENGINEERING 9 9
Scope and tasks of Reverse Engineering — Domain Analysis — Process Duplicating — Tools for RE —
Developing Technical data — Digitizing techniques — Construction of surface model — Solid part model —
Characteristic evaluation — Software’s and its application — CMM and its feature capturing — surface
and solid modeling.

UNIT-V DATA MANAGEMENT 9 9
Strategies for Reverse Engineering Data management — Software application — Finding renewable
software components — Recycling real time embedded software — Design experiments to evaluate a
RE tools — Rule based detection for RE user interface — RE of assembly programs

TOTAL:45 PERIODSS
REFERENCES:

1. Catherine A. Ingle, “Reverse Engineering”, Tata Mc Graw Hill Publication, 1994

2. David D. Bedworth, Mark R. Henderson, Philp M. Wolfe, “Computer Integrated Design and
manufacturing”, Mc Graw Hill International series, 1991

3. Donald R. Honra, “Co-ordinate measurement and reverse Engineering, American Gear
Manufacturers Association.

4. lbrahim Zeid and R. Sivasubramanian, “CAD/CAM Theory and Practice”, Revised First special
Indian Edition, Tata Mc Graw Hill Publication, 2007

5. Ibrahim Zeid, “Mastering CAD/CAM”, special Indian Edition, Tata Mc Graw Hill Publication,
2007

6. Linda Wills, “Reverse Engineering” Kluwer Academic Press, 1996

14



Mapping of CO with PO and PSO

CO PO
1 2 3 4 5 6
1 2 1 3 2
2 2 1 3 2
3 2 1 3 2
4 2 1 3 2
AVG 2 1 3 2

1-low, 2-medium, 3-high, ‘-*- no correlation

RM4151 RESEARCH METHODOLOGY AND IPR LTPC
2 00 2

UNIT | RESEARCH DESIGN 6
Overview of research process and design, Use of Secondary and exploratory data to answer the
research question, Qualitative research, Observation studies, Experiments and Surveys.

UNIT Il DATA COLLECTION AND SOURCES 6
Measurements, Measurement Scales, Questionnaires and Instruments, Sampling and methods. Data -
Preparing, Exploring, examining and displaying.

UNIT I DATA ANALYSIS AND REPORTING 6
Overview of Multivariate analysis, Hypotheses testing and Measures of Association. Presenting Insights
and findings using written reports and oral presentation.

UNIT IV INTELLECTUAL PROPERTY RIGHTS 6
Intellectual Property — The concept of IPR, Evolution and development of concept of IPR, IPR
development process, Trade secrets, utility Models, IPR & Bio diversity, Role of WIPO and WTO in IPR
establishments, Right of Property, Common rules of IPR practices, Types and Features of IPR
Agreement, Trademark, Functions of UNESCO in IPR maintenance.

UNIT V PATENTS 6
Patents — objectives and benefits of patent, Concept, features of patent, Inventive step, Specification,
Types of patent application, process E-filling, Examination of patent, Grant of patent, Revocation,
Equitable Assignments, Licences, Licensing of related patents, patent agents, Registration of patent
agents.
TOTAL : 30 PERIODS
REFERENCES
1. Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”, Tata McGraw
Hill Education, 11e (2012).
2. Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade Secrets”,
Entrepreneur Press, 2007.
3. David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”, Wiley, 2007.
4. The Institute of Company Secretaries of India, Statutory body under an Act of parliament,
“Professional Programme Intellectual Property Rights, Law and practice”, September 2013.
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CD4161 COMPUTER AIDED DESIGN LABORATORY L
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COURSE OBJECTIVES:

Exercises in modeling and drafting of mechanical components-assembly using parametric and feature-

To impart knowledge on how to prepare drawings for various mechanical components using any
commercially available 3D modeling software's

CAD Introduction.

Sketcher

Solid modeling - Extrude, Revolve, Sweep and variational sweep, Loft
Surface modeling - Extrude, Sweep, Trim and Mesh of curves, Freeform.
Feature manipulation - Copy, Edit, Pattern, Suppress, History operations etc.
Assembly - Constraints, Exploded Views, Interference check

Drafting - Layouts, Standard & Sectional Views, Detailing & Plotting.

based packages like PRO-E/SOLIDWORKS /CATIA/NX

TOTAL= 60 PERIODS

OUTCOMES:
On completion of the course the student will be able to

¢ Use the modern engineering tools necessary for engineering practice

e Draw 2D part drawings, sectional views, and assembly drawings as per standards.

e Create 3D Model on any CAD software.

o Convert 3D solid models into 2D drawings and prepare different views, sections, and
dimensioning of part models.

¢ Examine interference to ensure that parts will not interfere.

Mapping of CO with PO

PO
6 1 2 3 4 5 6
1 1 3 3 2 2
2 1 3 3 2 2
3 1 3 3 2 2
4 1 3 3 2 2
AVg. 1 3 3 2 2
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CM4161 COMPUTER AIDED MANUFACTURING LABORATORY
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COURSE OBJECTIVES:

+ To familiarize students with manual CNC part programming for milling and turning machines.

» To generate part programs using CAM packages for milling and turning machines.

» To train students with dimensional and geometric measurements for machined features using
video measuring system and coordinate measuring machine.

* To get hands on knowledge on programming logic controller - ladder programming and robot
programming.

* To introduce the concept of printing parts using additive manufacturing and to introduce
Relational database management system in Material requirements planning.

LIST OF EXPERIMENTS

1. Programming and simulation for various operations using canned cycle for CNC turning
Centre.

Programming and simulation for machining of internal surfaces in CNC turning Centre
Programming and simulation for profile milling operations

Programming and simulation for circular and rectangular pocket milling

Programming and simulation using canned cycle for CNC Milling such as peck drilling and
tapping cycle

CNC code generation using CAM software packages — Milling

CNC code generation using CAM software packages — Turning

Dimensional and geometric measurement of machined features using VMS and CMM

PLC ladder logic programming.

10 Robot programming for Material handling applications.

11. Study on RDBMS and its application in problems like inventory control MRP.

12. Design and fabrication of a component using extrusion based additive manufacturing.

arwnN

©O~NOo»

TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of this course, the students shall be able to:
CO1: Explain the manual CNC part programming for milling and turning machines.
CO2: Create part programs using CAM packages for milling and turning Machines.
CO3: Appraise dimensional and geometric measurements of machined features using video
measuring system and coordinate measuring machine.
CO4: Construct PLC ladder programming and robot programming.
CO5: Relate the concept of printing parts using additive manufacturing and appreciate the application
RDBMS in MRP.

LIST OF EQUIPMENTS REQUIRED:

1. Computers 30

2. CAM Software for 3 axis machining or more

3. CNC Production type turning or Machining center

4. Video Measuring System

5. Coordinate Measuring Machine

6. Surface Roughness tester

7. 5 -axis Robot
8. Programmable Logic Controller with ladder logic programming software
9. RDMBS Package with relevant modules like Inventory Control and MRP
10. 3D Printer
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PD4391 PRODUCT LIFECYCLE MANAGEMENT LT PC
3 00 3

OBJECTIVES:
1. Tounderstand history, concepts and terminology of PLM
2. Tounderstand functions and features of PLM/PDM
3. To understand different modules offered in commercial PLM/PDM tools
4. To demonstrate PLM/PDM approaches for industrial applications
5.  To Use PLM/PDM with legacy data bases, CAx & ERP systems

UNIT | HISTORY, CONCEPTS AND TERMINOLOGY OF PLM 9
Introduction to PLM, Need for PLM, opportunities of PLM, Different views of PLM - Engineering Data
Management (EDM), Product Data Management (PDM), Collaborative Product Definition
Management (cPDm), Collaborative Product Commerce (CPC), Product Lifecycle Management
(PLM).PLM/PDM Infrastructure - Network and Communications, Data Management, Heterogeneous
data sources and applications.

UNIT Il PLM/PDM FUNCTIONS AND FEATURES 9
User Functions - Data Vault and Document Management, Workflow and Process Management,
Product Structure Management, Product Classification and Programme Management. Utility
Functions - Communication and Notification, data transport, data translation, image services, system
administration and application integration.

UNIT I DETAILS OF MODULES IN APDM/PLM SOFTWARE 9
Case studies based on top few commercial PLM/PDM tools

UNIT IV ROLE OF PLM ININDUSTRIES 9
Case studies on PLM selection and implementation (like auto, aero, electronic) - other possible
sectors, PLM visioning, PLM strategy, PLM feasibility study, change management for PLM, financial
justification of PLM, barriers to PLM implementation, ten step approach to PLM, benefits of PLM for-
business, organization, users, product or service, process performance.
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UNIT V BASICS ON CUSTOMISATION/INTEGRATION OF PDM/PLM SOFTWARE 9
PLM Customization, use of EAI technology (Middleware), Integration with legacy data base, CAD,
SLM and ERP
TOTAL:45 PERIODS
OUTCOMES:
The students will be able to
Summarize the history, concepts and terminology of PLM
Use the functions and features of PLM/PDM
Use different modules offered in commercial PLM/PDM tools.
Implement PLM/PDM approaches for industrial applications.
Integrate PLM/PDM with legacy data bases, CAx& ERP systems.
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ED4251 FINITE ELEMENT METHODS IN MECHANICAL L T P C
DESIGN

COURSE OBJECTIVES

1. To learn mathematical models for one dimensional problems and their numerical
solutions

2. To learn two dimensional scalar and vector variable problems to determine field
variables

3. To learn Iso parametric transformation and numerical integration for evaluation of
elementmatrices

4. To study v