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DEPARTMENT OF INDUSTRIAL & PRODUCTION ENGINEERING
SCHOOL OF ENGINEERING & TECHNOLOGY, GGV, BILASPUR, C.G. (INDIA)

SCHEME OF EXAMINATION
LECH -CAM and
Jech. I-Semester
o ""’hﬁ Subjects Periods/Week | Evalustion | Credits
Code . | T| F |IA|ESE] Total
L | IPPATT1 Computer Alded Design 3|0 | o |a0)e0|100] 3
& 3 oo |a]|e|100] 3
IPPATT: Fundamentals of Robotles
i Elective =1 3 |l o | o 40| 60 | 100 3
IFPATP1 1. Computer Integrated
Manufacturing
IPPATP2Z [2. Rapid Prototyping and Tooling
IPPATPAY B, Sopply chain mansgement
4. oo e s lo|o|aw|e|we]| 3
TPEATP4 |1. Advanced Manufacturing
Processes
[FPATPS [2. Mechanics of Sheet Metal
Forming
IPPATPG |3 Micro-manufacturing
5 Elective = II1 a o | o |40 60 | 108 3
IPPATPT |1. Modeling & Simulation
IPPATPS |2, Theory of Vibration
IPPATP? |3, Artificial Intelligence
& | IPPATC] Research Methodology& IFR 3 la|o]|-]5 | 58 1
7. | PPALTL CADCAM Inb 0 | o] 4 |3] 20| F ]
Taodal 17 | o | 4 [230] 370 | 600 1]
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JTECH. an BOTICS
M.Tech. II-Semester
e CT‘;“F';,' Subjects Perlods/Werk |  Evaluntion | Credits
Code L T P | IA | ESE | Total
L IFPFETTI Fh‘ll‘b?i.lmml.ﬁ.ml::h 3 1] i |40l 60 | 100 3
1.
IPPBTT2 Robotics and Control . i 0 | 0| &0 | 100 3
3 Sy 3Jo|ofs|[e|wo| 2
IFFETF] | 1. Green Manulacturing
IPPETPZ |2 Advance Operation Research
IPPETP3 | 3. Total Quality Management
4. Elogilur =¥ 3 jo|ofsf6|w]| 3
IPFPETP4 | 1. Mechanbcs of Composite
Material
IPPETPS | 2. Smart Materials and
Applications
IPPETFG | 3. Mechatronics in Monufactoring
Syslems
Is. Opes Elective 3 {ofo]a|e |1a| 3
IFFETO1 | 1. Business Analyties
IPPETO2 | 2. Industrial Safety
IPPETO3 | 3. Operations Research
IPPRTOE | 4. Cost Management of
Engineering Projecis
IPPRTOS | 8. Composite Materials
IPPRETODS | & Yaste to Encrgy
FFETOT | 7. Production Management
IFFETOS | 8 MODs
le. udit Course-1 2 |0 o|e|e|we]| 2
[PPETX1 |1. English for Research Paper
Wiriting
[PPBTX2 |2. Disaster Management
IPPETX3 |3, Sanskrit for Technical Knowledge
4, Value Education
IPPETX4 |5, Constitution of India
IPPBTXS |6 Pedogogy Studies
IPPETX6 |7. Stress Managemen! by Yoga
IPPBTX? |8 Personality Development through
IFPBTXE Life Enlightenment Skills.
Sl F
7. | wpeBPTI Mini Project o |0 4|30
1
|s. | IPPBLTI Hobotics lnb o (0|4 30) 2| 50
Tatal 17| o | o8 |300] 406 | 700 i1

i g B o

Note: Under MOOCs the students have to opl any subject other than Industrial &
Production Engineering from NFTELUGC SWAYAM
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M.TECH. CAD-CAM and ROBOTIC
M.Tech. II1-Semester
Sl | Course Type/ Subjects Periods'Week |  Evaluation | Credits
Code L|T]| P |1A]ESE|Totm
1. | wroPTL Dissertation Stage-1 o | o |28 too 100 | 200 | 14
Total ] 0 | Z8 J100] 100 | 200 14
M.1 CAD-CAM OBOTICS
M. Tech. IV-Semester
81.| Course Type/ Subjects PeriodaWeek Evaloation | Credits
Code L | 1| P |1A[|ESE]Total
1. | PPDPTL Dissertation Stage-II 0 | 0|32 |100]200| 300 | 16
Total 0 | 0|32 |1w00|z200|300] 16
Total Credits for the Program = 19 + 21 +14 +16 = 70
Yo
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With effact from 17.06.2022 Academis Year 2001-22
Course Subjects Periods/Week | Evaluation | Credits
code L | 7| P |1A|ESE|Total
_ {PPATT1 |  Computer Aided Design 3 (oo faefs0| 100 3
IPPATT1 COMPUTER AIDED DESIGN
Course Objective

The abjective of this course i% 1o

1. Understand the basic fundamentals of computer graphics used in CAD hardware and software.

2. Impant knowledge of various algorithms used to generate analytical, synthetic and parametric
Curves,

3. Introduce the new design concept ind optimization technique fo generate surface and solid in CAD

Course Outcome
After successful completion of this course studentsare able ro:

. Analyze the engineering design process and its role in graphic communication Process.
2. Generate and interpres engineering technical drawings of parts and assemblies according to
engineenng design standards,

3. Use CAD software 1o Benerate & computer model and 1echnical drawing for a simple, well-
defined part or assembly,

4, Fluem application of engineering techniques, tools and IESOUrces
5. Effective oral and written communication in professional and lay domains

COURSE CONTENTS

Bagics of CAD, CAD system evaluation criteria, Principle

Module 1

of computer graphics, Hardware and

dard, Graphic primitives, lines, Circle
and ellipse algorithms, Windowing, clipping and view pont, Software documentations,
Module 2

Coordinate systems, Fundamental of transformations, Concatenation

software, Color management, Raster graphics, Graphics stan

and  Homogeneous
transformations, iwo and three dimensional geomelnc transformations, Projections.

Module 3

Basics of curves, Parametric and nOn-parametric  curves, Analytical and synthetic Curves,

Continuity of curves, Mathematica representation of curves,

Wire frame models, Wire
franwmim:s.l‘ﬂﬂmicum:nLﬁ:[nr}nfs}-n:hcﬁncurr:a

-Hermitecubicsplines, Bazjer

curves, B.
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With effect from 17.06.2022 Academic Year 2021-22

splines, Rational curves. Curve mani pulation: Displaying, Scgmentation, Trimming, Intersection.
Module 4

Mathematical representation of surfaces, Surface model, Surface entities, Surface representilion,
Parametric representation of surfaces, Plane surface, Rule surface, Surface of revolution, Tabulated
cylinder. Hermite bi-cubic surface, Begier surface, B-Spline surface, COONs surface, Blending
surface, Sculptured surface.

Muodule 5

Mathematical representation of solid, Solid modeling, Selid representation, Boundary
representation (B-rep), Constructive solid geometry (CSG), Analytic solid modeling, Introduction
of Finite Element Method (FEM), One dimensional FEM.

Text Books & References
|. Zeid L & Subramanian R. §., CAD/CAM Theory and practice, Tata MeGraw Hill

Zeid [, Mastering CAD/CAM, McGraw Hill International,

Groover M.P. &Zimmers E., CAD/CAM: Computer-Aided Design and Manufactuning.
Pearson Education.

Rao P. M., CAD/CAM Principles and Applications, Tata McGraw Hill.

Alavala, CAD/CAM Concepts and Applications, Prentice Hall of India.
Krishnamurthy M., Introduction to Computar Graphics, Tata McGraw Hill
NewmanW,M.&Sproull R.F., Principles of Interactive Computer Graphies, Tata McGraw Hill,

B oW oA W

Course Subjects PeriodsWeek Evaluation Credits

Code L 17l e |iaese|Tot

IPPATTZ Fundamentals of Robotics 3|00 |40| 60| 100 3

Course Objective
The objective of this course is to

| Leam about the robotics world and its applications in real world environment.

3 Understand the concepts of various drives, actuator,sensorssystems and machine vision used

in rebots.
Impart knowledge of the gripper and cantrol aspects of the robotic systems.

3.
4 Inwoduce the urtificial intelligence and machine learning wsed in the robotics.
5. Introduce the working principles of intelligent autonomous vehicle (IAV) and quad-rotors

unmanned aerial vehicle QUANY,

Course Chutcome
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At the end of the course students will be able o

1, u : i
nderstand basic terminclogies and concepts associaied with robotics and automation and

aware of recent updates in robaties,
2. Recognize the application of various drives and actuators used in robotic system,
3. Understand the functions of sensors and machine vision system used in robatic system.

4. Understand the functions of grippers and control sysiem used in robotic system and industries.

6. Understand the working principles of intelligent autonomous vehicle (IAY ) and quad-rotors
unmanned senal vehicle (QUAY) used in industries and non-industries.

COURSE CONTENTS
Module-1

Intreduction:Historical background of robotics, development and laws of robotics, robot
anatomy,specifications and configurations, classifications, resolution, accuracy, repeatability,
dextenty, compliance, Remote Centre Compliance{RCC) device etc. automation concept and need,
automation in production system, principles and strategies of sutomation, basic elements of an
automated system, advanced automation functions, levels of automations, introduction to
sutomation productivity, introduction and challenges of vanous robots, typical industrial and non
industrialapplications of robots,

Maodube -2

RobatDrives and Actustors:Introduction of robot drivea and actuators, functions and clazsification
of drve and actuator systems, open loop and closed loop contrel used in drnives and actuators,
selection of drives and actuators, various motors used in robotics, pneumatic drives, hydraulic
drives, arrangement of actuators in robots, modelling of robot servos, error response, feedback and
feed forward compensations, computercontrolled servosystems, selection of robot drives and
actuators, advantages and disadvantages of different type of drives and actuators.

Muodule -3

Semsors and Vision System:lntroduction to sensors and transducers, charactenisticsand
requirements of sensing devices, active and passive sensors, intemal and external state sensor,
classifications and functions of sensors and transducers, position and vebocity sensors, prosimany
sensors, force and torque sensers, camera sensor, robol guidance with vision system, vision system
devices, image acquisition, masking, sampling and quantasation, image processing lechniques, noise
reduction methods, edge detection, segmentatlon, vislon sensors module and  software
structure, calibrution of sensors and multisensory-contralledrobot,

Module -4

RobotGrippersand Conirol System:Function and types of gnppers, design aspect for gripper,

force analysis Tor various busic gripper systems, contrel lechnologies in automation, characteristics

of control aystermns, types of controllers, introduction to open and closed loop control, robot and

M @/ -@ﬁ‘f‘ﬁb
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industri = m— . -
ustrial control systems, process industries verses discrete-manufacturing industries, continuous

verses discrete control, computer process and its forms, control system components.
Module- 5

Mobile Robots and Quadrotors UAV:Introduction of autonomous mobile robotsand quadrotors
unmanned aerial vehicles (QUAY), holonomic, nen-holonomic, types of locomaotion, SERSIng,
control, navigation and path planning algorithms, stability and controllability of intelligent
automated vehicles (IUAV) and QUAY, driver assistance systems, driver monitoring systems, road
scene interpretationneed and necessity of 1AV and QUAVY, industrial and non-industrial
applications of IAV and QUAY,

Text Books & References

Fu K.5.. Gonzalez R.C. and Lec C.5.G. "Robotics”, MeGraw Hill Educatan India.
John 1. Craig, “Introduction to robotics”, Addison Wesley Longman.

Schilling Robert J., "Fundamentals of Robotics", Prentice Hall of India
Magrathl.J. &Minal R.K., “Robotics &Control® Tata McGraw Hill.

Murphy, "Introduction of Al robotics®, MIT press.

-l S OF o

Course Subjects Periods™Week | Evaluation Credits
Coude L | 1| P |1a|ESE|Tota
Elective -1 3 Jo| o |40 60 | 100 3

IPPATPL |1. Computer Integrated

Manufpctoring -
IPPATP? |1 Rapid Prototyping and Tooling
IPFFATP3 |3, Additive Manufacturing

Technologies

IPPATP1 COMPUTER INTEGRATED MANUFACTURING

Course Objectives: .
The objective of this course 1s 10

I Emphasize the integration of manufscturing enlerpnse  Using computer-integrated
manufacturing (CIM) technologies,

2 Employ CAD/CAM interface and other CIM subsystems.

3, Develop datsbase management, facility layout, Group technology, teamwaork, and
manulacturing operalions,

Course Qutconmes:
At the end of the course students will be alble to

Y G e 8%
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Develop an understanding of computer-integrated manufacturing (CIM) and its impacion

productivity, product cost, and fuality,

2. Obemin an overview of computer technologies including computers, database and
datacollection, networks, muchine control, etc, as they wpply to factory munagement and
Factory Moor operations.

3. Describe the integration of manufacturing activities inlo a complete system.

COURSE CONTENTS

Module-1

Introduction: Evelution of CIM, scope of CIM, segments of generic CIM,Automated Process
Planning- Process planning, group technology, variant and generative process planning methods, Al
in processplanning,process planning software, CNC technology = Principles of numencal control,
features ofCNC systems, programming techniques, capabilities of a typical NC CAM software,
integration of CNC machines in CIM environment, DNC - Flexible manufacturing systems-
Architecture, work stations.

Module-2
Manufacturing  Systems: MREP 01 software, production  control  software, forecasting,

masterproductionschedule, materials requirements planning, capacity requirements planning. shop
floor control, shop floor data collection techniques, inventory management, purchase orders, bill of
materials, standard product routing, job costing, marketing applications.

Module-3

Robotics, Automated Assembly and Inspection: Types of robots and their performance
capabilities,programming of robots, hardware of robots, kinematics of robots, product design for
robotized manufacturing, selecting assembly machines, feeding and transfer ofarts, applications of
robots in manufacture and assembly. sensors, Automated quality control types of CMM, non-
contact inspection methods, in process and post process metrology, flexible inspection svstems.
Computer Aided Inspection and on-line quality monitoring.

Module-4
Data Communications and Technology Management; Technology issues, configuration

management, database systems, management of technology, networking concepts, Local area
Network (LAN), SQL fundamenials, Manufacturing Automation protocols (MAP) and Technical
and office protocols (TOF) fundsmentuls- CIM models, economics of CIM, implementation of

CIM.

Module-5
Collaborative Engineering: Introduction, Faster Design throughput, Web based design, Changing

design approaches, extended enterprises, concurrentengineening, supply chain management (SCM]),

% of 54




With effect fram 17.06.2022 Academnic Year 2021-23

Custom i :
errelations management{CEM) Virwal Reality and Factory simulation, Agile and lean
manufacturing, reverse enginesring, Rapid prototyping.

Text Books & References
. Manufacturing Engineering and Technology - SeropeKalpak lain. and Steven R. Smith,
Pearzoneducation.

T

Auwtomation, Production systems and Computer Integrated Manufacturing System -Mikell

P.Groover, PHI Publication.

3. Computer Integrated Manufacturing Hand Book - EricTeicholz and Joel Orr, McGraw Hill
Publication.

4. Computer Integrated Manufacturing — Paul G. Ranky, CIMware Publishers

CAD / CAM 7 CIM - Radhakrishnan, New Age International Publication.

IPPATP2 RAPID PROTOTYPING AND TOOLING

Course Objectives
The objective of this course is to
I Familiarize the basic concepts of RFT

2 Recognize various process in RP
5. Analyze the principles of Rapid tooling and reverse Enginesring.

Course ooleome

After completion of the course, the students will be able to:

l. Use different techniques for processing of CAD models for rapid prottyping.
Apply 1 undamentals of rapid prototyping technigues.

Use appropriate tocling for rapid prototyping process.

Develop different rapid prototyping technigues for reverse engineering.

ol B

COURSE CONTENTS

Module |

Introduction to Protelypin
compression in product development, Usage of RP parts,
RP and CNC, other related technologies, Classification of RP.

g: Traditional Protolyping Vs. Rapid Prototyping {RP), Need for time
Generic RP process, Distinction between

Module I
Liguid-based Rapld Protolyping Systems:Stereo lithography Apparatus (SLA); Models and

specifications, Process, working principle, photopolymers. photo  polymerization, Layering
\echnology. laser and laser scanning, Applications, Advantages and Disadvantages, Case studies.

10 of 54
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Solid groung cUring (SGC): Models and speci

ﬁﬂmuﬂi. Pn:u:ﬁgl worki . . -
Advantages ang Disadvantages, bg panciple, Applications,

Case studies Solid-based Rapid Prototyping Svstems: Laminated
Models and specifications, Process, working principle, Applications,
5. Case studies. Fused Deposition Modeling (FDM): Models and

specificati . o
PeEcITications, Process, working principle, Applications, Advantages and Disadvantages, Case
sludies,

Module 3

Crhject Manufarturh:g (LB
Advantages and Disadvantage

Powder Based Rapid Prototyping Systems:Selective laser sintering (SL5): Models and
specifications, Process, working principle, Applications, Advantages and Disadvantages, Case
studies, Three dimensional Frinting (3DP): Models and specifications, Process. working principle,
Applications, Advantages and Disadvantages. Case studies. Rapid Tooling: Introduction to Rapid
Toaling (RT), Conventional Tocling Vs, RT, Need for RT. Rapid Tooling Classification; Indirect
Rapid Tooling Methods: Spray Metal Deposition, RTV Epoxy Tools, Ceramic tools. Investmen
Casting, Spin Casting, Die casting, Sand Casting, 3D Keltool process. Direct Rapid Toaling: Direct
AIM, LOM Tools, DTM Rapid Tool Process, EOS Direct Tool Process and Direct Metal Tooling
using IDP.

Maodule 4

Rapid Prototyping Data Formats:STL Format, STL File Problems, Consequence of Building
Valid and Invalid Tessellated Models, STL file Repairs' Generic Solution, Other Translators,
Newly Proposed Formats, Rapid Prototyping Software's: Features of various RP software's like
Magic's, Mimics, Solid View, View Expert, 3 D View, Velocity 2 , Rhino, STL View 3 Data
Expert and 3 [¥ doctor.

Module 5
RP Applications: Application: Material Relationship, Application in Design , Application in

Engineering, Analysis and Planning, Aerospace Industry, Automotive Industry, Jewellery Industry,
Coin Industry, GIS application, Arns and Architecture. RP Medical and Bioengineering
Applications: Planning and simulation of complex surgery, Customized Implants & Prosthesis,
Design and Production of Medical Devices, Forensic Science and Anthropology, Visualization of

Bic-molecules,

Texi Books & References

1 Chua C K, Leong K F, Chu 8 L, Rapid Protodyping: Principles and Applhications in

Manufacturing, World Scientific.
Gibton D W Rosen, Brent Stucker.. Additive Manufacturing Technologies: Rapid Prototyping

to Direct Digital Manufacturing. Springer.
Moarani R, Rapid Prototyping: Principles and Applications in Manufacturing, John Wiley &

S0ns.
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4. Hilton P, Jacobs P F, Raupid Tooling: Technologies and Industrial Applications, CRC press.
Liou W L. Liou F W, Rapid Proiotyping and Engineering applications: A tool box faor
prototype development, CRC Press.

6. Kamruni A K, Nasr B A, Rupid Prototyping: Theory and practice, Springer.

IFPATPI SUPPLY CHAIN MANAGEMENT

Course Objectives
The objective of this course is to
I Todefine supply chain, its importance and management,
2. Toecaegorize various drivers of Supply Chain for grasping effectual pesformance
3. Tounderstand about uncertainty, risk management and forecasting.
4. Tooutline Competitive advantages, Distribution Networks and Supply Chain

Stralegies
5. Toelaborate drivers and barriers of Distnibution Networks in Practice.
Course Cuicomes

Affter the completion of this course, students will be:

I.  Demonstrate a basic understanding about Competition and Supply Chain Strategies
Z Acquire knowledge about distribution setwork, E-Business and Time-Series

3. Demonstrate technical understanding about demand, inventory, safety, pricing.

4. Implement decision meking policies, infrastructurs and optimem Design for handling
Transportation Metwork,

5. Resolve uncertain and risk decision in decision making and can capably tailored
transportation and supply chain costs,

COURSE CONTENTS
Module 1

Building a Strategic Framework o Analyze Supply Chains: What Is a Supply Chain? The
Objectve of a Supply Chain The Importance of Supply Chain Decisions, Decision Phases in a
Supply Chain, Process View of a Supply Chain, Examples of Supply Chains, Supply Chain
Performance: Achieving Strategic Fit and Scope, Competitive and Supply Chain Strategies
Actiewing Strategic Fit, Expanding Sirategic Scope, Supply Chain Drivers and Meincs, Drivers of

Supply Chain Performance, ramework for Structuring Drivers, Facilities, In ventory, Transportation,
Information, Sourcing. Pricing.

Module 2
Designing the Supply Chaln Network: Designing Distribution Networks and Applications ta e-

Business the Role of Distribution in the Supply Chain, Factors Influencing Distribution Netwark

12 of 54
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& Digtribution Nepwork,

Design, Design Options for s Distribution: Network, e-Business and th

Distribution Metworks in Practice.
n in the Supply Chain, Factors

[lecisions, Models for
g Network

The Role of Network Desig
for Network Design
of IT in Neiwork Design, Makin

Metwork Design in the Supply Chalin:

Influencing Merwork Design Decisions Framewotk

Facility Location und Cupacity Allocation, The roke
Diesagn Decisions in Practice.

Uncertainty &n Metwork Design.
of Unceriainty. Evaluating Network Design

jon of Supply, Chain Design Decisions Uinder
Decisions Under

Metwork Design in an Uncertain Environment: The Impact of

Discounted Cash Flow Analysis, Representations

Decisions Using Decision Trees JAM Tires: Evaluat
[Uncertainty, Risk Managemenl and Network Design, Maling Supply Chain

Uncertainty in Practice

[Module 3
Chain: Demand Forecasting in 2 Supply Chain, The

Planning Demand and Supply in a Supply
[Role of Forecasting in 2 Supply Chain, Characteristics of Forecasts, Components of aForecast and|
Forecasting Methods, Basic Approach to Demand Forecasting, Time-SeriesForecasting Methods,

Measures of Forecast Emor, Forecasting Demgind al Tehoe Salt, TheRole of IT in Forecasting, Risk
Management in Forecasting, Forecasting in Practice.

Chain: The Role of Aggregate Planning in & Supply Chain, the

Planning Strategies, Aggregate Planning Using Linear
e Planning, Implementing

Aggregate Planning in a Supply
Agpregate Planning Problem, Aggregate
Programming, Aggregate Planning in Excel The Role of IT in Aggregat
Aggregate Planning io Practice.

Planning Supply and Demand in & Supply Chain: Managing Predictable Varability, Responding
lio Predictable Variability in & Supply Chain, Managing Supply, Managing Demand, Implementing

Solutons 1o Predictable Variability in Practice.

Module 4

Planning and Managing lnvento
Chain, Cycle Inventory, The Rale of Cycle Inventory in a Supply Chain. Economies of Scale to

Exploil Fixed Costs, Beonomies of Scale 1o Exploit Quuntity Discounts, Shon-Term Discounting:
Trade Promotions. Managing Multiechelon Cyele Inventary, Estimating Cycle Inventory-Related

rles In m Supply Chain: Managing Economies of Scale in & Supply

Casts in Practice.

13 af 54
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E“ﬂ“ﬂ Uﬂttl‘lﬂlhl}' in a Supply Chain: Safety Inventory, The Role of Safety Inventory in a
Supply Chain, Determining Appropriate Level of Safety Inventory, Impaet of Supply Uncertainty on
Safety Inventory, Impact of Aggregation on Safety Inventory, Impact of Replenishment Policies on
Sufety Inventory, Munaging Safety, Tnventory in a Multiechelon Supply Chain, The Role of TT in|
Inventory Management, Esti mating and Managing Safety Inventory in Practice.

Determining the Optimal Level of Produet Availability: The Importance of the Level of Product
Availability, Factors Affecting Optimal Level of Product Availability, Managerial Levers to Improve
Supply Chain Profitability, Setting Product Availability for Multiple Products under Capacity
Constraints, Setting Optimal Levels of Product Availability in Practice

Module 5

Designing and Planning Transportation Networks: Transporation in a Supply Chain, The

Role of Transportaton in a Supply Chain, Modes of Transportation and Their Performance
Characteristics, Transportation Infrastructure and FPolicies, Design Options for a Trunsportation
Network Trade-Offs in Transportation Design, Tailored Transportation, The Role of IT in
Transportation Risk Management in Transportation, Making Transportation Decisions in Practice.

Managing Cross-Functional Drivers in a Supply Chain: Sourcing Decisions in a Supply Chain, the
Role of Sourcing in a Supply Chain, In-House or Outsource, Third- and Four
Providers, Supplier Scoring and Asgessment, Supplier Selection-Auctions and
Negotations Contracts and Supply Chain Performance, Design Collaboration, The Procurement
Process, Sourcing Planning and Analysis, The Role of IT in Sourcing,
Making Sourcing Decisions in Practice.

h-Party Logistics

Risk Management in Sourcing,

Text Books:

1. Supply Chain Management: Janat Shah, Pearson Publications 2010.

4. Supply Chain Management: Sunil Chopra and Mein del, Fourth Edition, PHI 2010,

3. Supply Chain Management: A.S. Altekar PHI Secand Ed.2006,

4. Logistics Management: James Stock and Douglas Lambent. McGraw Hill InternationalEd 2006,
5. Supply Chain Management for Global Competitiveness -Ed B 5.5ahay McMillanPublication 2000

6. Emerging Trends in Supply Chain Management: Ed B.S.Sahay MeMillan Publication2000.
1. Logistics Management: Bowersox TMH 2004,

Course Subjects Periods Week

Evaluation Credits

Qb‘@ L ’L 14 of 54
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Code
L lT1| P |I1A|ESE|Tolal
Elective - 11
3 o o |40 | &0 108 3
IPPATPY || ;ilﬂ-hmd Manufacturing
FOOEEERS
IPEATES 2. Mechanics of Sheet Metal Forming
3. Micro-manufacturing
IPPATPY Advanced Manufaciuring Processcs
Course Objectives:

The objective of this course 15 to

1. Provide the in depth knowledge of the types of advanced manufacturing and machining processes
{(AMPs); evolution, and need.

2. Acquire fundamental knowledge and understanding of Production and Industrial Engineering and
to know about the applications of advanced manufactuning processes

3. Make acquainted the various unconventional manufacturing processes

4, Create a congenial environment that promotes leaming, growth and imparts ability to work with
multi-disciplinary groups in professional, industry and research organizations

5. Encourage the students for developing the models of Advanced Manufacturing Frocesses

Course (rulcomes:

|On completion of this course, the students will be able to

1. Categorize different material removal, joining processes as per the requirements of matenial being

used to manufacture end product.

2. Select material processing technique with the aim of cost reduction, reducing material wastage &

machining time.

3, Identify the correct advanced manufacturing processes by formulating and determining the comect

AMPs for development of various complex shaped geometries

4. Interpret foundry practices like pattern making, mold making, Core making and Inspection of

defects.

5, Classify different plastic molding processes, Extrusion of Plastic and Thermoformung.

{6, Select appropriate Joining Processes 1o manufacture any component.

COURSE CONTENTS

Module 1

Advanced foundry processes - metal mould, continuous, squeeze, vacuum mould, evaporative pattemn,

land ceramuc shell casting.

Module 2
MNon-Traditional Machining: Introduction, need, AIM, Parametric Analysis, Process capabilities.

UsM -Mechanics of cutting, models, Parametric Analysis, WIM —principle, equipment, process
characleristics, performance, EDM - principles, equipmeni, genetators, analysis of R-C circuits,

15 of 54
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ﬁﬂ. Surface finish, WEDM.
Module 3

Laser Beam Machining - Principle of worki ng, equipment, Material removal rate, Process parameters,
performance characterization, Applications. Blectron Beam Machining - Principle of working,
tquipment, Material removal rate, Process parameters, performance characlerzation, Applications.
Electro Chemical Muchining - Principle of working, equipment, Material removal rate, Process]
parameters, performance chamecterization, Applications,

(Module 4

Advanced forming processes - electro-magnetic forming, explosive forming, electro-hydraulic
forming, stretch forming, contour rol] forming

Module &
Advanced welding processes - ERW, LBW, LISW

Text Books and References:

1. Mamufsciuring Engineering and Technology by Kalpak Jain, Addison Wesley, 1995

2 Materials and Processes in Manufactunng (Bth Bdition), EP. DeGarmo, 1. T Black,
R.A Kohser, Prentice Hall of India, New Delhi (ISBN 0-02-978760),

3. Advanced Machining Processes by V. K. Jain, Allied Publications.

4. Manufacturing Science, A. Ghosh, and A K. Mallik, Affiliated East-West Press Pyt Lad. Mew
Dl

3. Nomraditional Manufacturing Processes, G.F Benedict, Marcel Dekker, Inc. New York (ISBN|
0-8247-7352-7).

6. Imroduction to Manufacturing Processes by John A Schey, Me Graw Hill.

1. MNoo-Traditional Manufacturing Processes by Crary F Benedict, CRC Press
8. Advanced Methods of Machining by J. A Mc Geough, Springes

IPPATPS MECHANICS OF SHEET METAL FORMING

Course Objectives:

The objective of this course is to

1. Develop various metal forming processes
4. Generate the concept of plastic deformation during forming processes

3. Different laws and equations developed for solving metal forming problems
Course outcomes:

After completion of this course, the student should be able 1o:

I. Generate the concept of different metal forming process.

'|2- Approach metal ferming processes both analytically and numerically
3. Design metal forming processes
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4. Develop Pprosches and sajyg,
and Maws,

LOURSE CONTENTS
Madule |

1T i
#ssification of formung processes mechanism of metal forming, temperature of metal working, hot
working, cold working, friction and lubricanis.

U3 1o analyze metal forming processes and the associsied problems]

Rolling of metals: Rolling processes, forces and
Frometncal relationship in rolling, simplified analysis, rolling load, rolling variables, theories of cold
and hot rolling. problems and defects i relling. iorque and power caleulations,

1Mn:ll.¢: 2

(Classification of forging processes, forging of plate, forging of circulur discs, open die and closed-die
1”:"*!15“81 forging defects, and powder metallurgy forging. Extrusion: Classification, Hot Extrusion,
Analyas of Extrusion process, defects in extrusion, extrusion of tubes, and production of seamless
[Prpes

Maodule A

|ﬂnmng of whes, rods, and wires: Wire drawing dies, tube drawing process. analysis of wire, deep
[drawing and tube drawing, Sheet Metal forming: Forming methods, Bending, stretch forming,
spinning and Advanced technigues of Shest Metal Forming, Forming limit criteria, defect in formed
pars.
o
HERF, Electromagnetic forming, residual stresses, in-process heat treatment, compater applicanons in
metal forming. Press tool design: Design of various press tools and dies like peercing dies, blanking
Lﬁn- compound dies and progressive blanking dics, design of bending, farming and drawing dies.
Module 5

Forming methods dies & punches, progressive die, compound die, combination die, Rubber forming,
back inclinable press (OBl press), piercing, blanking, bending, deep drawing, LDR in drawing,
formung limit criterion, defects of druwn products, stretch forming. Roll bending & contouring.

Simple problems

Text Books and References:

I. Mechanical Metsllurgy £ O.E. Dieter / Tuta MeGraw Hill, 1998 11 Bdition
Prnciples of Metal Working / Sunder Kumar

Principles of Metal Working processes / O.W, Rowe

ASM Metal Forming Hand book

Mechanical metallurgy (51 Units), O.E.Dieter, MeGruw hill Pub-2001,
Munufacturing Science, Amithab Gosh £A K Malik, East-West press 2001,
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Course Objectives:
The objective of this course is to

|. To introduce the principles fundamental and process mechanics of micromachining
. To understand of mechanics at micro level machining,

2

3. To analyze on the mechanical/chemical behavior changes during micromachining/manufactunng.
4. To evaluate micro and macro machining, visualize micro machining process.

5. To understand application and advancements in the micro machining process,
Course Outcomes:

Om completion of this course, the students will be able to

1. Acguire knowledge about different micro-machining processes,

2. Acquire knowledge about super finishing processes.

3. Understand about the capabilities of different micro-manufacturing processes.

4. Understand about the capabilities of different advanced micro-manufacturing processes.
5. Understand about the capabilities of traditional micro-manufacturing processes.

COURSE CONTENTS

Module 1
Introduction and classification of micromachining, Mechanical type micro machining processes:
Abrasive jet micromachining (ATMM], Ultrasonic  micromachining, abrasive water jet micro
machining (AWJIMM)
Module 2
Magnetorheological finishing (MRF), Magnetorheslogical abrazive flow fnishing (MEAFF)
Magnetic float polishing (MFF).

Module 3

Chemical and electsochemical type advanced machining processes, Electrochemical micromachining
|(EDMM), electrochemical micro deburring, Chemical and photochemical micromachining. Abrasive
based nano finiching processes, Abrasive flow finishing {AFF), Chemo-mechanical pohshing (CMP),
|Magnetic abrasive finishing (MAF)

Maodule 4

Hhermo electric type micro-machining process, Electric discharge micromachining (EDMM), wire
EDM, EDDG, ELID, Laser beam micro machining (LBMM]. Electron beam micromachining
(EBMM)

Module 5

Traditional mechanical micro-machining processes, Micro tuming, micro milling, micro dnlling,

Text Books & References

/i%?’ 5 | 158 of 54
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Course Subjects PerindsWeck Evaluation Credits
Code

LIT| P |1a]|ESE|Total

Elective - IT1 i

IFFATPFT |1. Madeling & Simulation

IPPATPFS |2 Theory of Vibrathon
IPPATPY9 |3 Ariificial Intelligenee

IPPATP7 MODELING & SIMULATION
Course Objectives:

The objective of this course ig o

I. Design the importance of modeling to science and engineering.

2. Describe future trends and fssues in science and engineering, and identify specific industry related|
examples of modeling in science and engineering.

3. Utilize the modeling Process to identify the key parameters of 2 model, estimate modal
ulihze 3 computational tool, cg MATLAB w0 implement the mathematical representat

madel, eonvey the results of the simulation accurately,

DUtCHTEsS,
10m of the

validate the model with data, and dizcuss
the quality and sources of errors in the model,

4. Conduct the transforming of continuous functions and dynamics equations into diserete compuler

representations.

5. Examine mathematical representations of functions - Describe and wilize linear and nonlinear
functions to model empirical date. Visualize empirical data and the
computational tool,

fitting function using a

Course Outeomes:

On completion of this course, the students will be able to

1. Develop the technigues of modeling in the context of hierarchy ofknowledge abaut a gy stem

and develop the capability 1o upply the same to study systems through available sofiware.
. Analyze different types of simulation lechniques.

1. Simulate the models for the purpose of optimum contral by using software,

4. ldenufy different types of models apd simulations, describe the
of & maodel, and

Q}ﬁio . 19 of 54
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5. Explain the use of models and simulations for hypothesis testing and explain how models link
the physical world, the virtual world and the science of prediction.

COURSE CONTENTS
Maodule 1

Introduction: Definition and components of a system, continuous and discrele sysiems.
Concepts of system modeling, types of models, static and dynamic physical madels,
dynamic mathematical models. Simulation: Basics of simulation, Steps in simulation, [Xiscrete event

system simulation, Advantages and disadvantages of simulation. Decision making with

Modelling:
static and

simuilation,

[Module 2

Sratistical Models: Review of terminology and concepts,
|distributions, Continuous distributions, Poisson process, Empiri
Technigques for random gencration. Queuing Models: Characteristics of queuing systems; Queuing
rmance of quening systems. Application of models.

Useful siatistical models, Discrete]

ca] distributions, Random numbers,

notation; Long-run measures of perfo

Maodale 3
System S
simulation,
simulation, Feedback systems, Computers in simulation studies.

Module 4:
Simulation software: Comparison of simulation p
of simulatien software, Deseription of a gencral purposc simulation package, Design of scenario and

modules, dialog box, database, animation, plots and output, interfacing with cther software, summary
of results, Examples with MATLAB/ AWESIM f ARENA.

Module 5
Analysis afier simulation: Importance of the veriance of the sample mean, Procedure for estimating

mean and variance, Subinterval method, Replication Method, Regenerative method, ‘h".rinmel

imulation: Techniques of simulagion, Monte Carlo method, Experimental nature of

Distributed lag models, Cobweb models Continuous system models, Analog and Hybnd

ackages with programming languages, classification

reduction technigques, Start up policies, Stopping rules, Swatistical inferences, Design of expeniments.
Verification and validation of mimulated models, eptimization via simulation, Cuse studies on

application of modeling and simulation in manufacturing systems

Text books & Eelerences:
| Averill M, Shaw, “Simulation Modeling and Analysis”, Tata McGraw-Hill, 2007,

2. Prank L. Seversnce, “System Modeling& Simulation-an Introduction”, John'Wiley& Sons, 2001,

3. Geoffrey Gordon, “System Simulation”, Prentice Hall India, 1965

4. Robent E, Shannon, “Systam Simulation: The Art and Science”, Prentice Hall India, 1975,

5. Charles M Close and Dean K. Frederick Houghton Mifflin, "Modelling and Analysis of Dynamic
Systems; TMH, 1993,

6. Allan Carrie, “Simulation of manufacturing”, John Wiley & Sun;. 1948

&0 of 54
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f IPPATPS THEORY OF VIBRATION
. Course Objectives:

The ohjective of this course is 1o

| Formulate mathematical models of problems in vibrations using MNewton's second luw of
energy principles,

3 Determine a complete solution to the modeled mechanical vibration problems.

3. Correlate results from the mathematical model to physical characienstics of the ac

4. To be able to mathematically model real-world mechanical vibration problems

fual system.

Course Oulcomes:

On completion of this course, the studants will be able Lo

1. Determine the natural frequency af transverse vibrati
of rolar systems.

2. Analyze the mathematical modelling
the working principle of vibration absorber.

3. Compute the natural frequencies and mode shapes of & multi de
explain the modal analysis of a vibrating sysiem.

4 Select the numerical methods to determine natural frequencics of the beam and rodor £ystems.

5. Describe the vibration measurement by using transducers and vibration exciters.

ons of the shaft and torsional yibrations

of the two degrees of freedom systems and explain about

gree of freedom system and|

COURSE CONTENTS

Maodule 1 )
Element of vibration system:

| representation. Singledegreentfreedomsysiem.
and forced vibration, damped and undamped motion.

= lumped mass, stiffness and damping, simple harmonic maotion, Yecion

cquatlm:uhmﬁmen:rgymcmnd.m:nnlnwhascd.

general solution, frec

Maodule 2
Damed Vibration, equivalent damping, loganth
vibration, rowting and reciprocating unbalance, vibration, absorber, Seismicinstruments

Muodule 3
Transient vibration: - Impd
Module 4
Muliidegreefreedom system, equation of motion, co-
ncipal Tivodes, generalized co-ordinales, semi-def

mic decrement, damping measurement, forced

|se response, Convolution integral, Pourier analysis

ordinate coupling, undamped forced vibrationd

pri nite system, orthogonalty of modes, modal]
pnalysis, Lagrange’ sequanon.

[awral frequency aumerical solution; - Rayleigh's method, Dunkerleys method, Holzer method,

Transfer matrix, Jteration method.

_ A%
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1.
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2
3,

Continuous system: Vibrationofstretchedeord torsionalvibration,Jongitudinal vibration of slender rod,
lateral vibration of beams, Shear deformation and rotary inertia effect, Rayleigh's quotient, Rayleigh
» |s-Ritzmethod.

Text Books & Refercnces
T:a:.E.MﬂlmﬂlﬂﬂandT.Hmkl-:.IvanE.“Mm:Jﬁnica.lvihml;'ruﬂsﬂb:myandﬂppljnaum" Puhlislwdl
by Allyn and Bacon.

Thomson T. Milliam “Theoryof vibrationswithapplications“PrenticeHalloflndia.
Hm'l.:rgDﬂnJ-F."Mmhaninnhrlhmﬁm"‘f‘u:ﬂdcﬂﬁwlii[I5.4"’-Bditiun195ﬁil
MeirovitchL “elementsofvibararionanalysisMcGrawHills-1956

Anderson B. A *Fundamentalsofvibration"Mecmillanpress1 967

KhstadM 0. ‘Fundamentalsofvibrationanalysis "McGrawHills-1936

RobenK. Vierck wyibeationanalysis” PublishedbyHarper&Row

Timoshenko §.. Young DH. &lleavevW.Jr. “Vibration problem in engineering 4th ed. New

York Willey 1974
Mﬁrﬂi'ilv:h.[..."'Amlyﬁcﬂmtlhﬂdﬂnvihmﬁnﬂ"pﬂlhllﬂmch}' Macmillan {1967)

Course Objectives:

The objective of this course is [0

To impart knowledge sbout Anificial Intelligence.

To give understanding of the main abstractions and reasoning for intelligent systems.
To ensble the students to understand the basic
applications.

Course Qulcomes:
On successful completion of this course, students will be able:

1.
2 Define the concept of Artificial Intelligence.

3,

4. Select appropriately from a range of techniques when implementing intelligent systems.

Module-1
Introduction to artificial intelligence and intelligent agents, categorization of Al, Production systems

and rules for some Al problems: water jug problem, missionuries-cannibals problem ete. Solving
problems by searching: state space [ormulation, depth first and breadth first search, iterative
deepening.
Modube-2

IPPATP9 ARTIFICIAL INTELLIGENCE

principles of Anificial intelligence in various

Solve hasic Al based problems.

Apply Al techniques 1o real-world problems to develop intelligent systems.

COURSE CONTENTS

W2l o
/ v @ @,ﬂx\;h\& f% 7
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Intelligent search methods, memeory restricted variants Heuristic search: Hill climbing, best-first

search, problem reduction, constraint satisfaction. Game Playing: Minimax, alpha-beta pruning

Module-3

Knowledge and reasoning: Propositi
lknowledge base inference in first order logic, logical reasoning sysiems
Planning: Components of a planning system, goal stack planning, non-linear
Baysian networks.

opal and first order logic, semanhic networks, buwlding @
planning sLeategies,

probabilisticreasening sysiems,
|Module-4
Leamning Overview of different forms of

computationallearning theory. Artificial neural nefworks.
putation: Genelic algorithms, swarm inelligance, parucle

leaming, Inductive leaming. learning decision rees.

Evolutionary com swanm oplimization.
Module-5
Applications: Robotics, Matural language processing &lc.
Text & Reference Books

Rich and Knight, " Arificial Intelligence”, 3rd Edition,
Saroj Kaushik, “Arificial Intelligence”, Cengage Leaming, 2011,

v A First Course in Artificial Intelligence”, Tata McGraw Hill, 2013,

1. Tata McGraw Hill, 2014.

.
3. Decpak Khemani,
4 S Russel and P.Norvig,"Al: A modern approach”, 3rd Edition, Pearson Education, 2009.
Course Subjecis Periods/Week Evaluaiion Credits
L L |lT]| r|ia|ESE]Total
I[PPATCL Research Methodology& IPR s loa|lo]-]5| 5 2

IPPATC1 RESEARCH METHODOLOGY & IFR

Course Objectives
The objective of this course is 10
I To familiarize participants with basic of research and the research process.
3 To cnable the participants with basic understanding of types of data and data ¢ollection
methods.
31, To enable the
report,
To familiarize participants with IPR.
To impart knowledge for enabling students 1o develop
imerpretation to the data sels 50 a8 0 solve the research problem.

participants in conducting research work and formulating research synopsis and

data analytics skills and meaningful

Copurse Outcomes:
Oin successful completion of this course, students will be able:

| Understand research problem formulation.

¥ 45 R S




B that whep
nation, i ix needless to e

s : in growth of individuals &
: Phasis the need o informatian about Intellecqyy) Property
3. Right tg be promoteg BmOng students i general & engingeri NE in particular,
COURs TENT?
N E CONTENTS

IPR woug ke such Impontant place

objectives ang significance of research, types and
cation and definitjon of the research problem,

exploratory and li:!-r:riptiw:l

1 hypothesis, delr.rmjnihg levels of
significance, type | and ii errors, grouped dats distribution, measures of central tendency, measures of
|*PreadiMispersion, normal distribution, analysis of variance: one way, two way,

application, students *T* distribution, g

chi square test and jis
UI-pArEmetnic statistical fec
and regression analysis — discrimina

hiques, binomial ast Correlation

e analysis — factor dnalysis - clustar anilysis, measures of
relationship
1Mnd|ﬂ: 4
Rescarch repon Preparation and presentation Review of lis

Maoduls: 5

Nature of Intelleceyal Froperty: Patents, Designs, Trade
Development- technological research, innovation

Irermnational cooperation on Intellectuy) Property

and Copyright. Procesy of Fa.ll:nu'ng and
. patenting, d:mluprnm.lnumaﬁmu Scenario:
- Procedure for Erantsof patents, Palenting under

Reference Books:

3. Design und Analysis of Expenments, b Montgomery, Wiley

4. Applied Statistics & Probability for Engineers, D ¢ Montgomery

3. Management Research Methodology:
Erishnaswamy, 4 | Sivakumar and M

& G C Runger, Wiley,

Integration of Principles, Methods and Techniques, K N
Muthiranjan, Pearson Education

24 of 54
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Course
Subjects
Perloda™Week Evaluntion Credits
LIT| P |ia|ese| Toa
IFPALTI CAD-CAM lab O o] 4 3| 20| so
2

IPPALT1 CAD-CAM LAB

Course Objectives:
The ﬂhjll:ll'ﬂ'l!' of this course is o

I Interpret drawings of machine components

2. Prepare assembly drawings both manually and using standard CAD packages

3. Famihanze the students with Indian Standards on drawing practices and standard components
4 Gain practical experience in handling 2D drafting and 3D modeling software systems

5. Analyze the features of CNC Machine Tool.

|6 Expose stadents to modern control systems (Fanue, Siemens etc.,)

7. Give exposure 1 software wools needed to analyze engineering problems.

8. Gave exposure of different applications of simulation and analysis 1ools.

Dutcomes
successful completion of this course, students will be able:

1. Execute steps required for modeling 3D objects by using protrusion, cut, sweep, extrude
commands

2 Converi 30 solid models into 2D drawing-differsnt views, sections
3 Use isometric views and dimensioning of part models

4 Machane simple components on CNC machines

5 LUse CAM software to generate NC code

LIST OF EXPERIMENTS

2D Drafung of Plummer block beanng
20 Drafung of Mon-redurn valves

2D Drafliig of Safety valve

D Assembly of Flange Coupling

A0 Assembly of Universal Coupling
A3 Assembly of Cidham’s Couphing
0 Asseimbly of Knuckle joim

I Assembly of Socket and Spigol joint
9 30 Asseimbly of Gib and Cotles joini
i W0 Asseimbly of Connecting rod

1. 10 Assensbly of Frston

12 I Assemibly of Stuffing box

13 30 Assembly of Screw jack

@/@ ,(svﬁ"

P @f@/
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14, D Assembly of Machine vice
i5. Create the Maodeling of simple machine Component -
16.  Create the Modeling of simple machine Component -1
I7. Create Screw Jack assembled model
I8, Create Knuckle Joint assembled model
19. Create universal coupling assembled model
20, Create Plumimer Block assembled nodel
21. Create Flange Coupling assembled model
Generate the CNC programming for Turning and Taper Turning operation using
22, canmed cvele
231 Generate the CNC programming for Thread cutting operation using canned cycle
Generate the CNC programming for Milling operation using canned cycle

4.

25. Generate the CNC programming for Drilling operation using canned cycle

26, Generate the CL Data and Post process generation using CAM package

Course Subjects PeriodsWeek Evaluntion Credits
2 L | TP |1A|ESE|Total
[FFETTI Finite Element Analysis 3 ] o | 40| &0 160 3
IPPBTTI1 FINITE ELEMENT ANALYSIS

[ Course Objectives:
The objectve of this course s 1o

1. Implement the basics of FEM to relate stresses and strains.
2. Formulate the design and heat transfer problems with application of FEM.

3. Solve 1 D, 2 D and dynamic problems using Finite Element Analysis approach.

Course Qutcomes
On successful completion of this course, students will be able:

1. Implement numerical methods to solve mechanics of solids problems.
Formulate and Solve axially loadsd bar Problems.
Formulate and analyze truss and beam problems.

B W RS
gl |

Implement the formulation techniques to solve two-dimensional problems using riangle and
guadnlateral elements.

5. Formulate and solve Axi-symmetric and heat ransfer problams,
COURSE CONTENTS

Module 1
Historical background, Basic concept of the Finite Element Method, Basic equations in elasticity
Elemental ~ shupes, nodes, nodal unknowns and  coordinate systems, A general

= s W7 g
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pnxndmﬂorﬁn.iltEL:nnnLAnﬂy:ia.App]ic:&nnlmjn:mﬁnuum,ﬂiscmﬁutlﬂmﬂlﬂ

| domain,Governingequationsh um:n:lnuum.Fm-pqmmMr.m:mrandetpmﬁﬂszr-

Module 2

Basic concept of interpolation functions, Shape fun
shape function by Polynomial, Lagrange palynomial,
Hannil:pulymmta],l::m:w:ﬂnnnfsh:pefun:ﬂnubydugradingmchniqm

ction in one, two and three dimension, Finding DJ
Serendipity ~ family &0

Module 3
Strain displacement and clemental stiffncss matrix, Assembli

Spring and bar elements, [irect approach, Sirain ENETEY.
od, and Varatonal meihod, Isopara

ng stffness equation, boundary|
conditions and solution, Castigliano’s firsg
thegrem, Minimum potential energy. Galerkin's meth

mELrid

formulations.

Module 4
Finite Element Analysis, Bars, Beams Trusses and Rigid frame, Heal transfer, Flaid and solid}

mechanics,

Module 5
Inroduction to non-lincar Finite Element Methods, Adaptive finite analysis, Automatic mesh)
gencration, Choice of new mesh, Transfer variables.
Text & Reference Books
1. Rao5.S., "The Finite Element Method in Engineering”, Elsevier Secience & Technology.

2. HullnﬂD.‘.-’..“Fundﬁml:l:lliﬂ:}TﬁnilEEI::m:ﬂ[Anltﬂi.E".H:ﬂmwlli]h-

3 Cook KD, Malkus, D.3. and Plesha, ME., “Concepis and Applications of Fini
Elanwnt.ﬂmal_-.-sis".E”Ed.JnhnWil:ya:Euns- w]
4. Bathe K.,T.."anjreE]sm:nl.ﬁmndurﬂ".Pr:nﬁnsHuJ]nﬂnﬁiiJﬂ:wmlhi.

4. Huebnerk.H. and Thorton, E.A.,"TheFi niteElementMethodsforEngineers John Wiley &Sons.
6. TFiepewlccz 0.C. and Taylor, B L., “The Finite Elemem Methods®, Yol.l, Vol.2 and Vol. 3|

McGrawHill,
7, Belytshko,T. Liu,W.K.andMoran,B., Non-linear Finite Elements for Continua and Structures”

MeGraw Hills.
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C:: :e Subjects PerlodsWeek |  Evaluation Credits

L | T | P |IA]ESE|Total

IPPBTTZ REobotics and Control i 0| o |40 &0 | 10D 3
IPPBTT2 ROBOTICS AND CONTROL

Course Objective

The objective of this course is to

L. Study about mechanism, mechanics and mechanical behaviour of the industrial robot,

2. Introduce the basic concept of matrix and arithmetic formulations and its analysis of the
industrial robot.

3. Impan knowledge of kanematic, dynamic and trajectory behaviour of the industrial robot.

4. Introduce the concept of controller design and programming of industrial robot.

3. Explore the concept of anificial intelligence and machine learning algorithms used in the
robotics,

|Coairse Outcomes:

On successful completion of this course, students will be able:

|. Understanding the concept of man and machine operation of industrial robots used inindustries
and real-world environment.
2. Analygis of kinematic and dynamic behaviour of robat,
3. Understanding the concept of robot control theory and its application in robot controller,
4. Apply the concept of artificial intelligence and machine learning in industrial robots,
COURSE CONTENTS

Module |
An over view of robotics, man vs machine, progressive development, specifications

andc lassifications of indusirial robot, robot joints and terminology, mobility and degree offreedom,
yaw, pitch and roll motion, equivalent angle, work envelop peometries, reach andstroke
repeatability, accuracy and precisionthe mechanics and control of mechanicalmanipulator,
operating environment, industrial applicatione,

Module 2

Direct Kinematics Arm Equation.Spatial descriptions and transformations, kinematics redundancy
and calibrationdescriptionof links and joints, coordinates frames matrices and their arithmetic
frame assignment tolinks fundamental of rotation and translation, homogeneous coordinate frame

e
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composite,inverse  and skew homogenous transformationdescription  of  position and

erientation,Denavit-Hartenberg (D-H) parameters, arm equations.direct kinematic problems of
industrialrobots, inverse kinematics, algebraic and geometrical methods, inverse kinematic of roll
pitchyaw joints, inverse kinematic problems of industrial robots, multiple solutions.

Module 3

inertia and energy, principle of ineria tensor, joint
epergy of minipulator, Langrange-Euler
industrial robots, general description of
gnd  joinl  SPACE,
s avoidance

Robot Dynamics, Introduction to dynamics force,
velocity ofmanipulator, kinetic and potential

farmulation,equation of motion, dynamics problems af
pathplanning and trajectory generation, description of cartesian
manipulatorlacobians and velocity of manipulator, Trajectary generation and obstacle

ofindustrial robot.

bl cschule 4

Robot Control Theory, Introduction and system modeling of manipulator control theory, open leop

and close loopcontrol, first order and second order linear system, motion control with velocity
input,properties  of  the dynamic ~model, linear and nonlinear  systems  control
schemescontroltechniques, performance and stability of feedback control, Proportional-Denvative

{Pnkmlrm.ﬁupﬂrﬁnnnlrﬂmivaﬁwhﬂﬂgul (PID}  contral, introduction  of  nonlinear

eontrol,multivariable robot control, computed torgue contrel, adaplive control, hybrid

control,manipulator  interaction with environment, system stability and optimal econtrod,

applicationsand examples.

Module 3

ng and Machine Learning. Generation of robot programming, languages and

Robol Programmi
capabilities, WAIT, SIGNAL and DELAY

software packages, motion interpolation, branching
commands, subroufines, introduction tovarious types such as RAIL and VAL Il etc, features of type
and development of languagesfor recent robol systems, introduction to anificial inmelligence,
knowledge and reasoning.antificial neural network (ANN) and its applications in robotics, fuzzy
logic theories and itsapplications in robotics. Al based iechniques for navigation, bio inspired

algerithms, multiplerobot coordination, designand application of intelligent controller.

Recommended Books
1. Fu K.8., Gonzalez R.C. and Lee C.5.G. &quot;Roboticsdquot: McGraw Hill Education India.

2. John J. Craig, &quot;Introduction to robotiesdquet;, Addison Wesley Longman,
3. Schilling Robert 1., &quotFundamentals of Robotics&quet,, Prentice Hall of India.
4, MagrathL]. &amp; Mittal R.K., &quot;Roboticsdump;Control&quat; Tata McGraw Hill.
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e jeets PerlodsWeek Evaluation Credits
[ T P Ia ESE | Taat
Elective — [y
3 oo |4
IPPETPI . Green Manufacturing e J

IPPETP2 1. Advance Operation Rescarch
IPPETF3 3. Total Quality Management

Course Objectives:
The objective of this course is

- Understand the three pillars of sustainability and how they are manifested in sustainable and

- Understand Life Cycle Assessment approach to evaluate environmental impacts of product

Course Oulcomes:
On successful completion of this course, students will be able:

IPPETP1 GREEN MANUF ACTURING

The graduates use their talent, seli-confidence, knowledge and manufacturing practice which
facilitate them to presume position of seientific andior managerial leadership tn their career
paths towards green manufacturing,

green manufacturing.
Understand the basics of the green manufacturing concepts, strategy, different technology
used o implement green manufacturing.
To create congenial environment that promotes learning, growth and imparts ability to work
with inter- disciplinary groups in professional, industry and research organizations.

design, manufacturing processes, product use-phase, and product end-of -life.

To broaden and deepen their capabilities in analytical and experimental research methods.
analysis of data, and drawing relevant conclusions for scholarly writing and pressntation,

To provide guidance to students for their choices in research and professional career outlook

and to encourage students 1o take up rescarch.

Graduate will demonstrate the ability (o design a system, component or process 1o meet
desired needs within realistic constraints such as economic, environmental, social, political,
ethical, health and safety, manufacturability and sustninability.

Graduste will become familiar with green manufacturing concepts and practices and analyze
the problems within the domains of Green Manufacturing as the members of multidiseiplinary

IEAMAE.
Graduate will be trained towards developing and understanding the impact of environmental

oriented components on global, economic, and societal context.
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4. Explain the concept and Principles of green manufacturing.
5. Pla , ;
N good housekeeping practices for Industryfother places with concern of safety. hygiene
and waste reduction,

COURSE CONTENTS

Module 1

]ntrudu:Iinn:Eusl:ai.nahJ:df.vclupm:n:. indicators of sustainability, sustainability strategies,
sustainable  manufacturing.evolution of sustainsble manufacturing, clements of sustainable
manufacturing, theory of green manufacturing and its principles, need for green manufacturing,
drivers and barriers of green manufacturing.

Module 2

Green manufacturing strategy:Manufacturing strategy, elements of manufacturing stralegy,

manufacturing oul puts, competitive priorities: quality, delivery speed and reliability. cost
efficiency, fMexibility, order winners and order qualifier, tradeoff, production systems. manufactunng
levers, competitive analysis, level of manufacturing capability, framework for formulating
manufecturing strategy, implications of green manufsctaring for manufacturing strategy.
Module 3

Life cycle approach of green manufacturing: Holistic and total Life-cycle approach, six step
methodologies for green manufacturing (6-R approach), life cycle assessment (LCA), elements
LCA - Life Cycle Costing,Eco Labelingtarget setting, data collectionand processing. finalevaluation

by virtue of criteria, environmental management systems.

Module 4
Green manufacturing technology:Definition of green manufactuning lechnology and practices,

classifications of green manufacturing lechnelogy, advantages and disadvantages of implementation
of green technology.

1Huduh:5
Lean and Creen manofacturing:Introduction, lean evolution &steps, introduction o lean

manufacturing, definition of lean manufacturing, lean vs. green manufactunng: similarities and

||d-iﬁmmcs.

Text Books & Reflerences
|, Cleaner Production: Environmental and Economic Perspectives, Misra Krishna B., Springer,

Berlin, Latest edition,
2. Environmental Management Systems and Cleaner Production, Dr. Ruth Hillary, Wiley, New
York, Lates! edition,
3, Pollution Prevention: Fundamentals and Practice, Paul L Bishop, TMH.
4, Costing the earth, Cairncrss and Francis, Harvard Business School Press = 2009,
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I. Toexplain the ideas about board education in Lhe lechniques and modelling concepts used
toanalyze and degign complex systems.

2. To compile the bagic concepts of LPP and various solving techniques.

1. To make use of assignment, trangportation, invenlory and various other techniques.

4. To illustrate the connection between basics as well the advance tools of the subject todemonsirate

the link between theory and its real world,

5. To define of singhe and mulu variable optmization meshods with and withoul constraints

Course Chulcomes

On successful completion of this course, Students will be able to-

I. Recall and comprehend the LPF und its formulation with solving techniques.

2. Remember, understand and analyze the analylical solution of Simplex method, Assignment
problem, Transporation problem and related topics questions with effective manner,

3. Understanding Lo apply basics as well the advance tools of the sabject v demonstrate the :Iink]

T T—
he principle of sustainability, Simon Dresner, —Farth Scan publishers (2008).

6. Manufactur . .
3 1§ strategy: How to formulate and implement & winning plan, Jhon Miltenburg,

Productivity Press Portland, Oregon-2017,

7. Manufucturing strategy , Voss C, A, Chapman & Hall-1992

8. Manufacturing the future, Steve Brown, Prentice Hall, 2000

9. Manufacturing strategy, Terry Hill, Homewood, IL- 1989

10. Becoming Lean - Inside Stories of 1.8, Manufacturers, Jeffrey K. Liker, Produciivity Press,
Portland, Oregon

1. G. Atkinson, 8. Dietz, E. Neumayer, — “Handbook of Sustainable Manufacturing”, Edmrdi
Elgar Publishing Limited, 2007,

12. D. Rodick, “Industial Development for the 21st Centry: Sustainable Development
Perspectives”, UN New York, 2007,

13. Rogers, P.P,, Jalal, K.F. and Boyd, J.A., "An Introduction to Sustainable Development”, Earth
scan, London, 2007,

14. P. Lawn, “Sustainable Development Indicators in Ecological Economics”, Edward Elgar
Publishing Limited.

15. 5. Asefa, “The Economics of Sustainable Development”, W.E. Upjohn Institute for
Employment Research, 30035

IPPBTP2 ADYVANCE OPERATION RESEARCH
Course Objectives:
[The objecuve af this course is

AN,
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between theory and its real world applications.

4. Explain the overview of historical development and review of eptimization techniques.

COUR
Module 1 SE CONTENTS

Introduction, Mathematical formulation of the problem, Graphical Solution methods, Mathematical

solution of linear programming problem, Slack and Surplus variables. Matrix formulation of general lineas
programming Problem,

Module 2

The Simplex Method: Artificial variables, two phases Simplex Method, infeasible and unbounded LPF's,
alternate optima, Dual problem and duality theorems, dual simplex method and its application in past
optimality analysis, Revised Simplex method.
Module 3

|Construction and solution of these Models, Hungarian method of solving assignment problem, unbalanced
assignmeni problem, matrix form of transportation problem, Initial basic feasible sofution, Balanced and
unbalanced transportation problems, u-v method for solving transportation problems Selecting the entering
variables, Selecting the leaving variables, Degeneracy in transportation Froblem.
Module 4

lintroduction and characteristics of dynamic programming, Methods of solution to DP.

Queuing Models, Elementary queuing madels, Steady-state solutions of Markovian queuing models:
M/M/1. MM with limited waiting space, M/MAC, M/M/C with limdted waiting space, MAG/T.
Maodule 5 |

L lassical Optimization Techniques, Introduction, Review of single and Multivariable optimization
methods with and without consiraints

Text Books & References

Operation Research, Theory and Application by 1.K. Sharma, Macmillan Inedia
Quantitative techniques in Management by N. D. ¥ohra, TMH

Operations Research by K. Gupte and [.5, Hira, § Chand and Sons
Operation Research: An Introduction by H.A. Taha

5. §. Rao, Optimization Techniques, Wiply Easterm

Operstions Research, Kanti Swarup, § Chand

L LI . S

IPPETPA TOTAL QUALITY MANAGEMENT
Course Objectives:

The objective of this course is

I. Recognize the basic knowledge of History and Evelution of Quality Control and Management.

Ml M @ 33 of 54
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2. Mustrate the philosophy and core values of Quality Management (QM).

3. De isti
velopthe concepts and statistical methods employed for assurance of quality

| in products,
processes and systems in an industrial environment,

4. Determine the effect of Process Capability Analysis and Introduction of Sampling Plans.
3. Apply and analyze the Concept of Reliability and Taguchi Philosophy for Quality

Course Qutcomes:

On successful completion of this course, students will be able:

. Develop conceptual understanding of Quality, Quality cost and value

2. Analyze and develop control charts for Statistical Quality Control.

To apply the knowledge of quality control and its tools for process capability.
Analyze and develop sampling plans for acceptance sampling.

[dentify the concept of TOQM and philosophy of guality Jeaders.

Identify failure pattern of product, Reliability and Maintenance.

N e w» B W

Evaluate Reliability and MTTF and Examine Taguchi Philosophy for Quality improvement

COURSE CONTENTS
Module 1

Introduction: Quality Control: Definitions, Place of quality control in industries,Quality control
organization. Differsnce berween inspection and quality control, Economics of Cuality systems.
Quality Assurance and its manual.
Module-2

Suatistical Process Control: Sample size and frequency of sampling and control, Design and
lapplication of control charts for variable and attribute{X.R.C np, p. v chart). Process capabihity
studizs.
Module 3
Acceptance Sampling: AQL, LQL, Producer's Risk, Consumer's Risk, Performance Measures of]
Sampling Plans: OC curve and ASN curve Single sampling plans. Double sampling and sequential
sampling plans. Rectifying inspection for Jots. Sampling plans for continuousproduction. Selection of|
sampling plans for different situations. Economics ofacceptance sampling.

Module 4
Tozl Quality Management: Evolution of toal quality management, Historicalperspective. Elements

of TOM: climination of waste and problem exposure, Totalquality control systems. Demings wheel,
Deming 14 points-pros and cons in industrialengineering context, Philip Croaby philosophy, Juran
Philosophy, [Ishikawa Diagram.Quality function development, Quality circles & [SO 9000
Application of TQM toservice (ype organizations, Various Quality Awards

Module 5
. of 54
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Reliability: Distributiong encountered in controllin
failure density, MTTF, Weibull, Failure densit
Reliability,,

g Reliability mean time to failure, Exponential

» Measurement and Tests, Mainenance and
Robust Desipn and Taguchi Method Taguchi

Quality Loss Function, Signal-to-Noisc Ratio,
Text Books & References:

Philosophy for Quality Improvement,

1. Grant EL. and Leave Worth, Statistical Quality Cantrol, TMH. 1996,

2. Amitava Mitra, Fundamentals of Quality Control and Improvement, Wiley, 2016.
3. Kapur K.C. and Lamberson, Reliability in Engg, Design Wiley Eastern.

4. luran und Godfrey, Quality Handbook, TMH. 1998
5

. Jain K.C. and Chitale A K., Quality Assurance and Total Quality Management, Khanna
Publisher, India, 2003,

Course Subjects PeriodsWeek Evaluation Credits
Lo L |T| P |1A]|ESE|Total
Elective -V 3 |o)|o |40 60 | 100 3
IH‘B‘TPSI 1. Mechanics of Composite Material
IPPBTPS 2, Smari Materlals and AppHcations
3. Mechatronies in Manufacturing
Sysiems

IPPETP4 MECHANICS OF COMPOSITE MATERIAL

Course Objectives:

The objective of this course is

Understand the fundamental properties of composite materals;

Apply the fundamental principles mechanics of composite materials:

Apply modem analytical techniques to mechanical systems with composite materials;
Apply computational techniques to mechanical systems with composgite materials;
Understand the manufaciusing processes and cost analysis in composite materials;

oM P R

Demonstrate effective communication and teamwork skills through technical presentations

and reports in term projects.

Course Qulcomes:

Om successful completion of this course, students will be able

|. Determine composite mechanical properties from constiteent fiber and matrix material
properties including longitudinal and lateral moduli, Poisson's ratio, and shear modulus.

7. Determing the generalized stffpess and compliance matnx relating in-plane stresses to strains

for a composite layer assuming plane stffness,

350f 54
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3. Apply classical lamj
aminated
plate theory to determine extensional, coupling. and bending

sliffnesses of & COImy i rf MATLAR
pﬂ!ill‘.‘ Il.mmnte Ai-ln be ahle 1 i
| 4 o perform this calculation us ng
fora Compasite Iaminl'tt with many I:yrn, N

4, Fuabricate ; :
compasite laminates and b l1-up composie simciones such as [-beams, box beams,
ad l-scale aircrafl wings using a composite manufaciuring procedure.
COURSE CONTENTS

Module 1

Introduction:-Definition of composites; classification of compasites; Fibers and matrix materials and

their properties; generalized Hook's law-orthotropic, transversely isotropic and isotropic materials:

ive equations under plane stress condition for orthotropicmatenials, restrictions on clastic
of onhotropic materials.

MModule 2

Macro mechanics of Lamina:-Stress-strain relations for a lamina of arbitrary orientation, invarant

propertes of an Orthotropic lamina, strength of an Orthotropic lamina, experimental determinaticn
srength and stiffness, Biaxial strength theories of an Orthotropic lamina: maximum stress theory,
| maximum strain theory, Tsai-Hill theory, Tsai-Wu Tensor theory.

Module 3
mechanics of Lamina:-Mechanics of materials approach to stiffness {determination of

E,Es U 2&G2). mechanics of materials approach to strength; tensile and compressive strength in
iber dureciions, elasticity approach (o stiffness, some resulls of exact solution.

Mlosdule 4
Micro mechamcs of Laminate:-Classical lamination theories (CLT)-laminate stress, laminate

stifiness- A-B-D matrix and their implication, symmetric and nen-symmelnc laminates inters lamiinale
stress. lumatations of classical lamination theory.
1“ 5

Shom [Fiber Composiles:
|pﬂmﬂ,¢mph[ndﬁ|:uun.:ﬂmnnn'ilducliIjl}-.thhm-Ruinfum:dcmnpmim:.

Test & Reforence books:
| “Modern Composite Materials” by L ) Broutman and B M Krock,

-Theories of stress-transfer, average fiber stress, modulus

7 “Composte Maerals - Science and Engineenig” by K K Chawla,

1 “Mechanisms and Mechames of Composite Fracture™ by R B Bhagat and § G Fishman,
“An Introduction To Composite Materials™ by [ Hull, “STRUCTURAL COMPOSITE
MATERIALS" by F C Campbell,

“Composite Matenials” by Henhelol, “Flectrostatic Discharge Sensitivity of Composite
Energetic Materials” by Michelle L Pantoya and Chelsea Weir

Bt D
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IPPBTPS SMART MATERIALS A
Course Objectives
The objective of this course 15

ND APPLICATIONS

1. Describe different types of smart materials in

terms of underlying mechani
and disadvantages & nisms, advantages

2. Select the most appropriate smart material system for a design problem under s

consraints Prsine design|

3. Possess a general picture of smart material systems and knowledge about current research
areas and future trends.

4. Design of sensors and actuators using smart materials and learn about Encrgy harvesting using
piezoclectric matenials
5. Describe Magneto rheological fluid and its applications

Course Outcome
On completion of this course, the students will be able to

1. Design and construct simple functional structures using sman materials.

1. Describe and characterize mechanical behavior of smart materials,

3. Characterize interaction between smart materials and simple structures in actuation and sensing.

4. Describe and characterize novel functions of smart materials using structure-property relationships.
3. Present and demonstrate the functions of sman structures.

COURSE CONTENTS
{Module 1

Defimition of smart materials, what makes them smar, sensors, actuators and transducers;
introduction 1o different types of smart material, Smart materials; history and industrial
application

Module 2

Piezpelectric materials — Crystallography and erystal structure, mechanism of piezolelectricity,
Common piczoclectric materials, Applications, Derivation of constitutive laws from EOETEY
principle and its application as actuator, sensor, end energy harvester,

Superelasticity, superelastic materials phase transformation

Module 3

Shape memory alloys — Mariensitic transformations, shape memory effect and su per- elasticity,
Mechanical behaviour and shape memory charecteristics of different shape memory alloy
svsiems, Ti-Mi Phase diagrams

Module 4

Thermally and Magnetically activaled Shape memory alloy: constitutive maodelling  using
phenomenclogical and thermodynamic approaches, its applications as actualor, sensor, energy
dissipater, and stenl like biomedical nems, Design and Application of Shape memory alloys,
Maodule 5

Magneto rheological fluid: constitutive behaviour and its wpplications as dumper, Behaviour
Electro active polymer and its use us artificial muscles; Properties
Oplical Fibre,

Texi & Reference Books:

of
of Magnetostrictive materials and
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=

Mel M. Schwartz, Smart Materdals, CRC Press, 2009
Donald ), Leq,

Engineering analysis of smart material systems, John Wiley & Sons, 2007,
liashi Yang,

Analysis of piezoeleciric devices, Warld Scientifie, 2006,
Ralph C. Smith, Smart material systems: model development, siam, 2005,

Vijay K. Varadan, Sman material s '
| : ystems und MEMS: design and development
methodologies, John Wiley & Sons, 2006,

b & W R

Seung- Bok Choi & Young-Min Han, Piezoelectric actuators: control applications of smart
materials, CRC Press - 2010,

- Antonio Amau, Piezoelectric transducers and applications, Springer, 2004,

IPPBTP6 MECHATRONICS IN MANUFACTURING SYSTEMS
Course Objectives:

The Objective of this course is

. Understand characteristics and the components of mechatronics systems

. Dizeuss recent trends in Mechatronics

2

3, Describe active & Passive clectrical circuits

4. Describe the technigues are of used to design a mechatronics process,
5

. Suggest possible design solutions
Course Dulcomes:
On completion of this course, the students will be able to

1. Identification of key elements of mechatronics system and its representation in terms of block
diagram

2. Understanding the concept of signal processing and use of interfacing systems such as ADC,
DAC, digital IO

Interfacing of Sensors, Actuators using appropriate DAQ micro-controller
Time and Frequency domain analysis of system model (for control application)
PID control implementation on real tme systems

Bn W B

Development of PLC ladder programming snd implementation of real life system.

COURSE CONTENTS
Mlodule 1

Introduction to Mechatronics, Need of Mechatronics in measurement systems, Control systems,
Traditional design.

Module 2

Feedback devices, Introduction of sensors and transducers, Performance terminology, Displacement,

Fositionand proximily, Velocity and motion, Fluid pressure, Temperature sensors - Light
sensors, Selection of sensors, Signal processing, Serva systems.

W 4y
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Role of @Emmmm in Mechatronics, Introduction of microprocessors and microcontrollers Pin
.l._:unﬁguraunn. Instruction sel,Programming of microprocessors using 8085 instructions , Interfacing
input and outputdevices, Interfacing D/A converters and A/D converters + Applications - Temperature
control Stepper motor control, Traffic light controller.
Module 4

Programmable logic controllersiple), Introduction, Basic structure, Inpubfoutpul processing,
Programming, Mnemonics timers, Internal relays and counters, Data handling, Analog input/ostpus.
Selection of PLC,
Muodule 5
Design and Mechatronics, Designing, Possible design solutions, Case studies of Mechatronics

sysiems.

Text & Reference Books:

I. Histand Michael B. and Alciatore David G., "Introduction to Mechatronics and Measurement
Systems”, McGraw-Hill International Editions, 1999

2. Bradley, D.A., Dawson, D, Bury, N.C. and Loader, AJ, "Mechatronics ", Chapman and Hall,
1993,

3. Ramesh S. Gaonkar, "Microprocessor Architecture, Programming and Applications” Wiley

Eastern, 1998,
4 Lawrence JKamm, "Understanding Eleectro-Mechanical Engineering. An Introduction to]

Mechatronics”, Prentice-Hall, 2000,
5. Ghosh P.K. and Sridhar, P.R., “Introduetion to Microprocessors for Engineers and Scientists,
(0000 to B085)", Second Edition, Prentice Hall, 2004.

Course Subjects PeriodeWeek Evaluatian Credits
Code L | 1| P 1A |ESE]|Total

1. Business Analyties

m; 2. Industrial Safety

IPPETO3 | Operations Research

[PPETO4 |+ Cost Management of Engineering
Fro

Materials
IPPETOS |* ﬁ‘f{“‘m'
[PPaTOS |8 YYaaic o Energy

7. Prodoctlon mansgemeni

IPPETOY
IPPETOS & MOOCs

IPPBTO1 BUSINESS ANALYTICS

Course Objectives:
|. Understand the role of business analytics within an argunization,

2 Analyze data using statistical and data mining lechnigues and understand relatonships
hetween the undedying business processes of an organizalion.

Eli.\”f’ M %ﬁw 1 @@
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3. To gain an understandin

, g of how man ; :
business problems and to support managtnﬁs'::sd:::i‘;i::: Smmm'-‘-ﬂf-‘n:“ﬂ 00 o Toaurace i ok

Ta bec ili i
nrnje familiar with processes needed io develop, report, and analyze business data.
Use decision-making tools/Operations research techniques.

Mange business process using analytical and management tools.

~ o w e

A;:Hu and EFI-]\'L‘. problems from different industries such as manufacturing. service, retail,
software, banking and finance, sports, pharmaceutical, serospace ele.

Course Qulcomes:
[On completion of this course, the students will be able to

1. Enowledge of data analytics.
2. Think critically in making decisions based on data and deep analytics.

3. Use technical skills in predicative and prescriptive modeling to suppart business decision-
making.

4. Translate data into clear, actionable insights

COURSE CONTENTS
Module 1

Business analytics: Overview of Business analytics, Scope of Business analytics, Business Analytics
|Process, Relationship of Business Analytics Process and organisation, compelitive advantages of
Business Analytics, Statistical Tools: Statistical Notation, Descriptive Statistical methods, Review off
probability distribution and data modelling. sampling and estimation methods overview.

JMI
Trendiness and Regression Analysis: Modelling Relationships and Trends in Data, simple Linear
ion. Important Resources, Business Analytics Personnel, Data and models forBusiness
|analytics, problem salving, Visualizing and Exploring Data, Business Analytics Technology.

Module 3

i-ation Structures of Business analytics, Team management, Management [ssues, Designing
Information Policy, Outsourcing, Ensuring Data Quality, Measuring contribution of fusiness
analytics, Managing Changes. Descriptive Analytics, predictive ill'm[}'tms. pmlijcativ: Modelling,
Predictive analytics analysis, Data Mining, Data Mining Methodologies, Prescriptive analytics and w
| tep in the business analytics Process, Prescriptive Modelling, nonlinear Optimization.

Module 4
Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical Forecasung Models,
Forecasting Models for Stationary Time Series, Forecasting Models for Time Series with a Lincar
Trend, Forecasting Time Series with Seasonality, Regression Forecasling with Casual Vanables,
Selecting Appropriate Forecasting Models.

Mante Carle Simulation and Risk Analysis: Monte Carle Simulation Using Analytic Solver Platform,
Nesw-Produet Development Model, Newsvendor Model, Overbocking Model, Cash Budget Model.
Module 5

Decision Analysis: Formulating Decision Problems, Decision Strategies with the without Uulcome
Probabilities, Decision Trees, The Value of Information, Utility and Decision Making.

Module &
Recent Trends in Embedded and collaborative bustness intelligence, Visual data recovery, Data
Storytelling und Drata journalism.
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causes amd preventive gie « mechanical and electr Ih
ps/procedure, descri * - : ricalhazards, types,
safety, wash rooms, drinking water liyauta :;':hiﬂléem ﬁnts of factories act1948 for health and

Safety color codes. Firs : ess, fire Buarding, pressure vessel
L . ! L 5 5, etc,
Module 2 Prevention and firefighting, equipmentand methods, ¢

economy, Service life of eepiipment: » Maintenance cost& its relation with replacement
Module 3

K:n#cnmL&M]un and their prevention: Wear- types, causes, effects, wear reductionmethods,
nis-lypes and applications, Lubrication methods general sketch, worki icat [

Serew down Erease cup, ii. Pressure ' i 5 et M#P?hmnm" "

B s g prease gun, iii. Splash lubrication, iv. Gravitylubrication, v. Wick
, . eed lubrication, vii. Ring lubrication, Definition principle and factors]

affecting the corrosion. Types of comosion, corrosion ionme | 4

. Preventionmethods.

Module 4

Fault tracing: Fault !mt:ing:-:_clpl:c-pt and importance, decision treeconcepl, need andapplications,

sequence of [a.'ull finding activities, show as decision tree, draw decision tree forproblems in machine

u:rnls.”h:.rdrauh:, preumatic, automotive, thermal and elecinicalequipment's like, 1. Any one machine

tool, ii. Pump i, Air compressor, iv. Intemnal combustionengine, v. Boiler, vi. Electrical motors,

Types of faults in machine tools and their general causes.

Module 5

Periodic and preventive maintenance: Periodic inspection-concept and need,degreasing, cleaning and

repairing schemes, overhauling of mechanical components,overhauling of electrical motor, common

troubles and remedies of electric motor, repaircomplexities and its use, definition, need, steps and

advantages of preventive maintenance Stepe/procedure for periodic and preventive maintenance of: I,

Machine toels, ii. Pumps, iii. Aircompressors, iv. Diesel generating (DG) sets, Program and schedule

of preventive maintenanceof mechanical and electrical equipment, advantages of preventive

maintenénce. Repair cycleconcept and importance

Reference:

|. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.

2. Maintenance Engineering, H. P. Garg, §. Chand and Company.

3, Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication,

4, Foundation Engineering Handbook, Winterkom, Hans, Chapman & Hall London.

IPPBTO3 OPERATIONS RESEARCH

Course Dulcomes:
At the end of the course, the student should be able to

1. Apply the dynamic programming to solve problems of discreet and continuous variables.
2. Apply the concept of non-linear progrumming

3. Carry oul sensitivity analysis

4. Mopdel the real world problem and simulate it.
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Module 1 COVRSE ol

1{?p|:1i1m_izalin; Techniques, Model Formulation, models
echniques, Sensitivity Analysis, Inve I .
bty ¥ ntory Control Models

Formulation of a LPP - Graphical solution revised sim

methed - sensitivity analysis - parametric programmin

General LR Formulation, Simplex

plex method - duality theory - dual simplex

Module 3 "

Nonlinear programming problem - Kuhn-Tucker conditions min cost 1 blem -
g M & min ow problem - max flow
Module 4

Scheduling and sequencing - single server and multiple server models - deterministic inventory
models - Frobabilistic inventory control models - Geometric Programming.

Maodule 5

Competitive Models.Single and Multi-channel Problems, Sequencing Models, Dynamic
Programming,Flow in Networks, Elementary Graph Theory, Game Theory Simulation
References:

|. H.A. Taha, Operations Research, An Intraduction, PHI, 2008

2. H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982,

3. J.C. Pant, Introduction to Optimisation: Operations Research, Jain Brothers, Delhi, 2008
4. Hitler Libermann Operations Research: McGraw Hill Pub. 2009

5. Pannerselvam, Operations Besearch: Prentice Hall of India 2010

6. Harvey M Wagner, Principles of Operations Research; Prentice Hall of India 2010

IFPBTO4 COST MANAGEMENT OF ENGINEERING PROJECTS

|Maodule 1
Introduction 2nd Overview of the Strategic Cost Management Frocess
Module 2 _
Cost concepis in decision-making; Relevant cost, Differential cost, Incremental cost and Opportunity
cost, Objectives of a Costing System; Invenlory valuation; Creation of a Database for operational
control; _
Provision of data for Decision-Making.
Module 3 _ -
Project: meaning, Diifferent types, why (0 manage, cosl OVEFTUNS cenlres, Yanous stupes af propect
execution: conception to commissioning. Project excculion as conglomeration of technical and
nontechnical activities, Detailed Engineering acuvities. Pre project éxecution main cLﬁmnu:_s and _
documents Project team: Role of each member. Importance Project site: Data required with
ignificance. y
ﬂm contracts. Types and contents. Project execution Project eost control. Bar charts and Network
diagram. Project commissioning: mechanical and process
M{dm ‘ - - . 3, & 1 1 M M I C -
Cost Behavior and Profic Planning Marginal Costing; [astincton lwan Argina l;_n:‘._ung
andAbsorption Costing: Break-even Analysis, Cost-Volume-Frofit Analysis. Varous decision-
makingproblems. Standard Costing and Vanance Analysis. Pricing strategies: Pareto Analysis. Target
costing,Life Cycle Costing. Costing of service sector. Just-in-tinwe approach, Material Requirement
Planning Enterprise Resource Planning. Total Quality Management and Theory qf_:unslrajnl_.s.
A;:iviljr—Badeusl Management, Bench Marking: Balanced Score Card and Value-Chain Analysis,
d Contrel: B
?‘i:x%:::wﬂudgm: Performance budgets; Zero-based budgets. Measurement of Divisional
profitabilitypricing decisions including transfer pricing,
Module 5 : ; ;
Quantitative techniques for cost management, Linear Programming, PERT/CPM, Transportation
problems, Assignment problems, Simulation, Leaming Curve Theory.
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Helerences:

é- E:ii‘l‘:: ":I‘MI:: Pg A Managesial Emphasis, Prentice Hall of India, New Delhi

T Roben § Koot By - und George Foster, Advanced Munagement Accounting

,;- Ashish K BE 2 h"mﬂ":" A. Alkinson, Magngement & Cost Accounting

S ND. Vob attacharya, Principles & Practices of Cost Accounting A. H. Wheeler publisher
- NI Vohra, Quantitative Techniques in Management, Tata MeGraw Hill Book Co. Lid

IPPBTOS COMPOSITE MATERIALS

Module 1

INTRODUCTION: El'cﬁnitinn - Classification and characteristica of Composite materials,
.&dﬂntng:? and apph:ahm of composites. Functional requirements of reinforcement and matrix
m;mnfmnm (size, shape, distribution, volume fraction) on overall composite performance.
REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass fibers.carbon
fibers, Keviar fibers and Boron fibers. Properties and applications of whiskers, panticlereinforcements.
Mechanical Behavior of compasites: Rule of mixtures, Inverse rule of mixtures Isostrain and lsostress
conditions.

Module 3

Manufacturing of Metal Matrix Composites: Casting - Solid Stace diffusion technique,

Cladding — Hot isostatic pressing. Properties and applications. Manufacturing of Ceramic Matrix
Composites: Liquid Metal Infiltration — Liguid phase sintering. Manufacturing of Carbon — Carban
composites: Knitting, Braiding, Weaving. Properties and applications.

Module 4

Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and
hod - Filament winding method — Compression

= hand layup method — Autoclave met
moulding — Reaction injection moulding. Propertics and applications.
Miotel .
maximum stress criteria, maximum straincritena,
strength;

Serength: Laminar Failure Critena-sirength ratio,
hygrothermal failuse. Laminate first play failure-insight

|interacting failure criteria,
Laminate strength-ply discount runcated maximum strain criterion; strength design using caplet
|ploes;stress concentrations
TEXT BOOKS:
1. Material Science and Technology — Vol 13 = Composites by R.W.Cahn - VICH, West Germany,
9 Materials Science and Enginecring, An introduction. WD Callister, Jr., Adapted by R.
Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007.
References:
1. Hand Book of Composite Matenals-ed-Lubin.
2. Composite Materials — K.K.Chawla.
Science and Applications — Deborah D.L. Chung.

3. Composite Matcrials

4. Composite Materials Design and Applications — Danial Gay, Suong V. Hoa, and Stephen W. Tasi.

PPBTO6 WASTE TO ENERGY

Module 1
Waste: Classification of waste as fuel — Agro based, Forest residue,

Intreduction to Energy from : _
Industrial waste - MSW — Conversion devices — Incinerators, gasifiers, digestors

Module 2
Biomass Pyrolysis: Pyrelysis - Types, slow fast — Manufacture of charcoal — Methods = Yieldsand
application - sanufacture of pyrolytic oils and gases, yields and applications.

Plodule
Biomass Casification: Gasifiers = Fixed bed system - Downdrafi and updraft gosifiers =Fluidized bed

Diesign, construction and operstion - Clasifier bumer wrrangement for thermilheating -
gilibrium and kinetic consideration ingasifier

gasifiers -
|Gasifier engine arran ment and electrical power =
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operation,
Module 4 h
Biomass Combustion: Biomass stove
bed mrn’l:r_umm, Types, inclined Er
andoperation - Operation of all
Module 5

Biogas: Properties of biogas (Calorific value and composition) - Biogas plant technology andstatus -
Bio energy system - Design and constructional features - Biomass resources and theirclassification -
Em_l'r}asg conversion processes - Thermo chemical conversion - Direct combustion -biomass
g;miu:auun - pyrolysis and liquefaction - biochemical conversion - anaerobic digestion — Typesof
biogas Plants — Applications - Aleohol production from biomass - Bio diesel production — Urban
waslelo energy conversion - Biomass energy programme in India,
References:

l. Non Conventional Energy, Desai, Ashok V., Wiley Eastern Lid., 1990,
1. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, 5. 5., Vol. I & 11,
TataMcGraw Hill Publishing Co. Lid., 1983,

3. Food, Feed and Fuel from Biomass, Challal, D, 5., IBH Publishing Co. Pvt, Lid.. 1991.

4. Biomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley
&Sons, 1996

5 — Improved chullahs, types, some exotic designs, Fixed

ate combustors, Fluidized bed combustors, Desipn Constmct
the above biomass combustors. # REA

PPBTOT PRODUCTION MANAGEMENT

| Course Learning Objectives: The objective of this Course is to!

1. To develop and apply mathematics & Engineering skills to identify, formulate, and solve
industrial process problems

2, To introduce the concept of Organization, Production systems and Cost analysis

3. To resolve the problems and opporunities faced by the operations manager in manufactunng
and service organizations.

4. To develop an ability to apply PPC concepis in a various areas like marketing, accounting,
finance, engineening, personnel management, logistics, eic.

5. To intcgrate operations concepts with other functional areas of business
6. Tounderstand the PPC function in both manufscturing and service OrEaMZAtions,

7. To examine several classic Operations Management planning topics including production
planning and inventory control.

8 To learn several important contemporary 1opics relevant to business managers of all functional)
: disciplines, including quality management, lean concepts, and sustainability.

Course Dutcomes:-On completion of this course, the students will be able to:

Recognize the objectives, functions, npp]::cariuna of PPC and forecasting techniques.
Explain different Inventory control technigques,

Solve routing and scheduling problems. _

Summarize virious aggregate production planning technigues, _

Describe way of integrating different departmenis (o execule PPC functions.
Develop sustainable Organization structure, Pmd_ucum systems,

Determine appropriate methods of sales forecasting and Cost analysis

R R

COURSE CONTENT:

Todule 1 : . ;
?mr,:gumuﬂ; Introduction to various Types of Production System viz, Mass Production, Job Shop,

L =
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Batch Production System Conn
e » Lontinuous Producti
Management, Objective & functions of PPCumu“ System, Cancept of Production and Operation ]

Forecasting: Time Series m :
. ethod, m ;
Regression Technique, Delphi Methu:;flmg average, weighted average, Trend, Seasonality,

Module 2

:iggl;eg[liu Planning: Definition, Stralegies,

M:Lﬂu ;:duuﬂl:nn Sch;:lule:_ ﬂhjn:h:'n: ?Hd functions, Design of MPS, Bill of Materials.
equirement Planning: objectives, functions, MRP, MRP-II, imitations,

Capacity Requirement Planning: i -
; ; &: Definition, Objectives, Process of
Capacity Planning, Loading, and Prcouciiion of l:'.?ljiP b of CRP, Process Sheet, Rough Cut

Pure and mixed strategies, methods.

Module 3

Scheduling: Types, Single Machine Scheduling, Job shop Scheduling, Flow Scheduling:
Sequencing: various priority rules; Line of Balancing: Rank and positional weight method, Kilbridge
westner method,

Fa:il_#ty location and facility location problems: Factors affecting plant locations, single facility
locations problems and its methods.

Module 4

Types of layout- layouts design procedure such as CORELAF, CRAFT etc., Material handling
system & their classification, principles. JIT & KANBAN, Depreciation & methods of depreciation.

Maodules
Maintenance Management: Types of maintenance strategies, Breakdown and Preventive
Maintenance, Predictive and Total Productive Maintenance, Condition monitoring, Individual and
group replacement policies. Make or Buy Decision, concept of original equipment effectiveness.

Text Books:
1. Production and operation management, O.Paneerselvem, TMH.

7. Production and operation management, Adem Ebert

3. Production and operation management, Charry SN TMH

4. Production and operations management Theory and practice Mahadevan B

5. Production and operation management, Joseph .G Monks, TMH

6. Handbook of Material Handling, Ellis Horwood limited

7. Operations Management: Design Planning and contrel for the manufacturing and services
&, Lawrence.F.Atkin, James B. Dilworth Tata Mc Graw Hill

9. Production and Operations management, R.B Khanng, PHL

10, Production operations management 5.N.Buffa, PHI

Course Subjecis PeriodaNeek Evaluntion Credits
Code L | T ]| P |1A|ESE | Total
Audic Lonrect 2 | o] o [s0]e0 | 100 2
IFFBTX1 |1, English for Research Paper
Wiriting
[PPBTX2 |2, Disaster Mansgemend
[(PPETX3 [3, Sanskrit for Technlcal Knowledge
IPPFBT X4
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:;;ﬁ% 3. Constitution of Indis =
i . agogy Studies
™ pm e
ty Development th
Life Enl.iﬂ.h::mml Slct'jh. -
IPPBTX1 ENGLISH FOR RESEARCH PAPER WRITING

Course objectives;
Studentis will be able 1o

1. Understand that how to im i
prove your writing skills il
2. Learn about what to write in each section ’ Aoy o by

3. Understand the skills needed when writing a Title

COURSE CONTENTS
Module 1

Ean ning and hp"“i‘_’“r Word Order, Breaking up long sentences, Structuring Paragraphs and
entences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness

Module 2

[Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticising, Paraphrasing and
Plagiarism, Sections of a Paper, Abstracts, Introduction.

Module 3

Review of the Literature, Methods, Results, Discussion, Conclusions, The Final Check. key skills are

|needed when writing a Title, key skills are needed when writing an Abstract, key skills are needed
when writing an Introduction, skills needed when writing a Review of the Literature.

Module 4
Skills are needed when writing the Methods, skills needed when writing the Resules, skills are needed

when writing the Discussion, skills are needed when writing the Conclusions.

Module 5 : : . ;
Useful Fhmg& how to ensure paper is s good as it could passibly be the first- ime submission.

Suggested Studies:
1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books).

Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press

2.

3, Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM.
Highman'sbook.

4 Adrisn Wallwork. English for Writing Research Papers, Springer New York Dordrechi

Heidelberg London, 2011
IPPETX2 DISASTER MANAGEMENT

Course Objectives: -Students will be able to: - | -
I.EL.narn |ﬁ:mﬂ-ﬂnmt¢ a critical understanding of key concepts in disaster risk reductionand

humanitafian response. ) ; ; }
2?’ Catically evaluate disaster risk reduction and humanitarian response policy and pm:l;n:tmei

H'I'I.lu'iF]'f’ Pcrspsl:ll"-'li : i p - :
3. Develop un understanding of standards of humanitarian response and pructical relevancein specific

types of disasters and conflict situations.
4. Critically understand the sirengths and weaknesses of disaster management approaches.planning|
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& country or the couniries they work in,

Module 1 COURSE CONTENTS

Introduction Disge e
. saster: Definition, Eaet E
Disaster; « actors And Significance; D
r: Natural And Manmade Disasters: Difference, Nature Tf::zc:iigj:t‘::?lﬂde

“conomic Damage, Loss Of Human And Animal Life,

. » Yoleanisms, Cyvelones. T i
* v Ly & Taunamis, Flonds,
5, Landslides And Avilanches, Man-made disaster: Nuclear Reactor Meltdown,

Industrial Accident il Sk .

Module 3

Disaster Prone Areas In India Study Of Seismic Zones; Areas Prone To Floods And Droughts,

Landslides And hvﬂl.mhﬂﬁ" Areas Prone To C :
: 5 :En q“d ' :
:ﬂs“mm; Post-Disaster Diseases And E".pj.umrn':III I:n:: i NN Hals JUACQRI Seturice
ule 4

Disaster Preparedness And Management Preparedness: Monitori 1gger

; _ ness: Monitoring OF Phenomena Triggering A
Disaster Or thafd; Evaluation Of Risk: Application Of Remote Senzing., Data I'"mmM;:ttEEningil‘:al
And Other Agencies, Media Repons: Governmental AndCommunity Preparedness,
M_ﬂd.l.ﬂe 5
Risk Assessment Disaster Risk: Concept And Elements, Disaster Risk Reduction, Global And
Mational Disaster Risk Situation. Techniques OFf Risk Assessment, Global Co-Operation In Risk

Assessment And Wamning, People's Participation In Risk Assessment. Strategies for Survival.
Maodule &

Disaster Mitigation Meaning, Concept And Strategies OF Disaster Mitigation, Emerging Trends [“||
;L:Lljigaﬁm. Structural Mitigation And Non-Structural Mitigation, Programs Of Disaster Mitigation In
.

SUGGESTED READINGS:

1. R. Mishith, Singh AK, "Disaster Management in India: Perspectives, issues and stralegies “"New
Royal boock Company.

2. Sahni, PardespEt. Al (Eds.),” Disaster Mitigation Experiences And Reflections™, Prentice Hall Of
India, Mew Delhi.

3. Goel 5. L., Disaster Administration And Management Text And Case Siudies”, Deepd Deep
Publication Pvt. Lod., Mew Delhi.

IPPETX3 SANSKRIT FOR TECHNICAL KNOWLEDGE
Course Objectives
1. To get a working knowledge in illustrious Sanskrit, the scientific language in the world

2. Learning of Sanskrit to improve brain functioning
3. Learning of Sanskrit to develop the logic in mathematics, science & other subjects
4, gnhancing the memaory power
5. The engineering scholars equipped with Sanskrit will be able to explore the
6. huge knowledge from ancient literature
COURSE CONTENTS

Module 1
Alphabets in Sanskrit, Past/Present/Future Tense, Simple Senténces.

[Module 2
Crrder, Introduction of roots, Technical information about Sansknt Literatire

hlodute 3

L_‘,E_ 47 of 54

/£ :
% Z dan @ P




anical, Architeciure, Mathematics —————
Suggested reading
1. “Abhyaspustakam® _

anskrit” Prathama
S“LH-IWIWD, New Delha Puhﬁﬂaﬂnn
3."India’s Glorious Scientific Tradition™ Suresh Soni, Ocean books (F) Lid., New Delhi_

P
Course Objectives PBTX4 VALUE EDUCATION
Students will be able to

Students will be able 1o

|. Knowledge of self-development

2. Leam the importance of Human values
3. Developing the overall personality

Module 1

Values and self-development —Social values and individual attitudes. Work ethics, Indian vision of

::mitmn;l.. Moral and non- moral valuation. Standards and principles. Value judgements
pdule

Importance of cultivation of values. Sense of dut

Concentration. Truthfulness, Cleanliness. Hones

Patriotism. Love for nature, Discipline.

Module 3

Personality and Behavior Development - Soul and Scientific attitude. Positive Thinking, Integrity and
diseipline. Punctuality, Love and Kindness. Avoid fault Thinking, Free from anger, Dignity of labour,

Universal brotherhood and religious tolerance. True friendship. Happiness Vs suffering, love for truth.

Aware of self-destructive habits. Association and Cooperation. Doing best for saving nature
Module 4

Character and Competence —Holy books vs Blind faith. Self-management and Good health, Science

of reincamation. Equality, Nﬂ-ﬂ"r‘lﬁ]:l’iﬁf«.HﬂJﬂ!“t}'. Rale of Women. All m]_'ig.i.ﬂﬂs and same message.
Mind your Mind, Self-cantrol. Honesty, Studying effectively

Sugpested reading

l. Chakroborty, 5.K. "Walues and Ethics for organizations Theory and practice”, Oxford
University Press, New Delhi

¥. Devotion, Self-reliance. Confidence,
ty, Humanity. Power of faith, National Unity,

IPPBTXS CONSTITUTION OF INDIA
Course Dbjectives:

Students will be able to:;

|. Understand the premises informing the twin themes aof liberty and freedom from a civil nghts
perspective.

2. To address the gl‘l!'ﬁl'lh of Indian ﬂplﬂlm I'ql.l'd“'l.g madem Indign inu!h‘“MI-\fcmﬁiluumal
role and entitlerment to civil and economic

rights as well as the emergence of nationhood in the
early years of Indian nationalism.

3. To address the role of socialism in India after the commeneement of the Bolshevik Revolution
in 1217 and its impact on the initial ratting of the Indian Constitution, !

o —
M . @@*‘“L @9”;# @fm e




With effect from 17.06.2032 Academie ¥ 2027
T2
—

Course Outcomes ~—~—————un _
Students will be apje By

. Discuss ghe
; ETOWth of the ge Ty
armival of Gandhj i, Indian Pﬂ;]iﬂtﬂrd oSt g S ol o B o it betoen e

2 [hscuss the ;
intellectual og g
conceplualizati : Bins of the framework of argument that inf
on of socia) reforms J'H:f:in,g o revalution in [mcliag,E mrenned

3. Discuss the i
i !
et T Jud’:";::ﬂ?fﬂji surrounding the foundation of the Congress Socialist Party [CSP)
it tJm:rugh :tJ:: awaharlal Nebru and the eventual failure of the proposal of direcy
adult suffrage in the Indian Constitution.

4 D
Discuss the Passage of the Hindu Code Bill of 1956,
e COURSE CONTENTS

ﬂ;“urynnrﬂr;:mng af the I.Iﬂiﬂn Ggmﬁ[-uun“:
Pr:a::itﬂ:lj;nr: m::tﬂ. { Compositiond: Warking) Philosophy of the Indian Constitution:
Module 2

Contours of Constitutional R; ;
UFundamental Rights SRS Rrethe
LiRight to Equality

[JRight 1o Freedom

[IRight against Exploitation

LIRight to Freedom of Religion

| Cultoral dnd Educational Rights

L'Right 1o Constitutional Remedies
UDirective Principles of State Policy
[TFundamental Doties,

Module 3

Organs of Governance:

OParliament

CComposition

OQualthcations and Disqualifications
[IPowers and Functions

COExecutive

[President

. Governor
LU Council of Ministers
(M ediciary, Appointment and Transfer of Judges, Cualifications

[1Powers and Functicns

Module 4

Local Administration:
LiDistrict"s Administration head: Role and Importance,

| IMunicipalities: Introduction, Mayor and role of Elected Representative,

. CEOQ of Municipal Corporation.
[|Pachayati raj: Introduction, PRI: ZilaPachayat,
[Elscted officials and their roles, CEO ZilaPachayat: Position and role.

[Block level: Organizational Hierarchy (Different depanments),
OVillage level: Role of Elected and Appointed officials,

| IImportance of grass root democracy

Module 5

Election Commission:

[Election Commission: Role and Fanctioning.

Chief Election Commissioner and Election Commissioners.

pur | .
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of India, 15
LD S N Bus; « 1950 (Bype 5 i o

g of Indian Cp

an Eunstitulinn Law, 7ty Ed

| nstution, [ Edition, 205,
A, Lexis Mexis, 2014,

Course Objectives. IPPBTX6 PEDAGOGY STUDIES
Students wil] by able tg:

L Review existing
vidence pn the review roni ]
Picta inform programme design and pal
making undertaken by the DAp, Er agencies and resel;rchg?n_ B

2. ldenti criti i
Conres ﬂutmﬁr:ms cal evidence B2ps to guide the development.
Students wil| be able
L. What pedagogica| p
dﬂelnping COUntries?
Z. What ig the evidence omn the eifective of i i i '
A ity s ness of thess pfdﬂiqgmqip.l‘ll.?tlm in what conditions. and with

- How can teacher education (curriculym and practicum)

. and the school curriculum and guidance
materials bese Support effective pedagogy?
COURSE CONTENTS
Module 1
Introduction and Methodology:

Aims and rationale, Policy background, Conceptual framework and terminclogy
- Theories of learning, Curriculum, Teacher education,

* Conceptual framework, Research questions.

* Owerview of methodalogy and Searching.

" Thematic overview: Pedagogical practices are being used by teachers in formal and inkarmal
classrooms in developing countries.

Curriculum, Teacher education.

Module 2

* Evidence on the effectiveness of pedagogical practices

« Methodology for the in depth stage: quality assessment of included studies,

+ How can teacher education (curriculum and practicum) and the schaol curriculum and
guidance materials best support effective pedagogy?

. eory of change, .
:::-mgh and nature of the body of evidence for effective pedagogical practices,

» Pedagogic theory and pedagogical -“Il:rprual:l_m-s.
Teachers’ attitudes and beliefs and Pedagogic strategjes,

Module 3
* Professional development: alignment with dassroom practices and follow-up support

* Peer support
* Suppert from the head teacher and the communiry,

» Curricolum and assessment

Barriers to learning: limited resources and large class sizes
Module 4

== L ﬁﬁﬂi&z::;lz
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+ Pedagogy
; Tﬂ‘ﬂf}lﬁ‘r Edutﬂ“ﬂn

. Cu. rriculum and ASEeSSmen|
Dizsemj nation

and research impact,

Studies, 36 (3): 361-379,

3. Akyeampong K (2003) T
eacher tralnj . :
;Eitl;r:h project {HUSTER] mﬂhj" mp::::‘ﬂ:ﬂ:f:ﬂldﬁg count? Mult-site teacher education
. am ;
baep mmir:i:ﬂ'i':?n::f;ﬂ“:," Westbrook | (2013) Improving teaching and learning of basic maths
_Eem opment, 33 (3): 272282 | | " count? International journal Educational
. Alexander 2001 pedagogy:
and Boston: B“lllgim-ele e International comparisons in primary education. Oxford
6. Chavan M (2003) Read India: A mass scale, rapi
: y rapid, Tearning to read’ campaien.
?-"""'""'""""ﬁFmﬂ'ﬂmrﬂ.ﬂmﬂ.ﬁﬂﬁﬂum&DwnIHEngHEUp:"Fir‘iﬁEm_pdr, e

IPPBTX7 STRESS
| - MANAGEMENT BY YOGA

1. To achieve overall health of body and mind
2. To overcome stress
| Course Outcomes:

Students will be able to;
1. Develop healthy mind in a healthy body thus improving social heakth alsg

2. Improve efficlency

Modube 1
Definitions of Eight parts of yog. { Ashtanga )

Module 2

Yam and Niyam.

Do s and Don't"s in life. ,

i) Ahinsa, satya, astheya, b.ra.mll.lr:hﬂ:f'ﬂ i np;m_mh:
i) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan

SModule 3
am
Asan and Pranay nd their benefits for mind & body

i of poscs & :
::];’:::-I::T}'wlm of breathing techniques and its effects-Types of pranayam

suggested reading
Yogic Asanas for Group Tarining-Part-1" Janardan Swaml Yogabhyasi Mandal, Nagpur

1.
3 *Rajayoga or conguering the Internal Nature” by Swaml Vivekananda, Advaitadshrama

{Publication Department), Kolkata

[PPBTXS PERSONALITY DEVELOPMENT THROUGH LIFE
ENLIGHTENMENT SKILLS
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1. Tolearn to achieve th
2. To become a pergoy hfi];]:?t:ﬂ ey

3. To awaken wisdom in ﬂudmaI: mind, pleasing personality and determination
Course Outcomes

Students will be able to

1. Study of shrimad-pg .
T B h1ghe=tgngﬁ:ﬁgg Geeta will help the student in develaping his personality and

2. The person who has stugied Geeta will
lead the nation and mankind to peace and prosperity
3. Study of Neetishatakam wil] help in developing versatile personality of students.

Madidi COURSE CONTENTS
Neetisatakam-Haolistic development of personality

* Verses- 19,20,21,22 (wisdom)

* Verses- 29,3132 (pride & heroism)

* Verses- 26,28,63,65 (virtue)

* Verses- 52,53,59 [dont's)

Verses- 71,73,75.78 (do's)
Module 2

» Approach to day to day work and duties.

+ Shrimad BhagwadGeeta ; Chapter 2-Verses 41, 47,48,

- Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 513,17, 23,35,
Chapter 18-Verses 45, 46, 48,

Module 3

. Statements of basic knowledge,

+ Shrimad BhagwadGeeta: Chapter2-Verses 56, 62, 68

. Chapter 12 -Verses 13, 14, 15, 16,1718

. Personality of Role model. Shrimad BhagwadGeeta:

l:‘_hapterz—"l"l.':rses 17, Chapter 3-Verses 36,3742,

- Chapter 4-Verses 18, 38,39

. Chapterl8 - Verses 37,36,63

i ﬂgﬁ Gita” by Swami SwarupanandaAdvaita Ashram (Publication
1.%5r

g- :Er::::?ﬁﬂhm [Niti-sringar-vairagya) by P.Gopinath,

4, Rashtriya Sanskrit Sansthanam, New Delhi,
d_-__,_L—-—'_'-

Subijects Perlods/Week Evalustion Credits
Course
Code L |T| F |IA]ESE| Towl
IPPEPT] Mini Froject 0 [0 4 3|2 5 2
= IPPBPT1 MINI PROJECT
Course Objectives:

- @V P




1.

Course Outeomes:
On completion of this course,

- With effect from 17, i

]

]

o & Conceive-Design-ImplememOperate (CDI0)

Tao develop design skijje aceq

rdim
dology, .

skill and knowled i
; it g8 o complete the identified ect work
ng creati YIly and innovation. "

eam work, communication skills through group-based activity and

directing learning and critical evaluation,

the students will be able 1o
Identify a problem based on the nead analysis of community findustry/ research.

=

% Create a flowchart of methodology for solving the identified problem
mﬁwm team wark with work division, team meetings and communications among team
4. Write technical report for the project work and present the same through power poini
Presentanons of posters
Course Subjects Periods/Week Evaluation Credits
Code L |T| P |a|EsE|Towm
IFPELTI Roboties lab o 0 d | 38| zo 0 2
IFPELT1 ROBOTICS LAB
Course Objectives:

The Objective of thiz course is

s WM

Course Ouicome: .
On completion of this course, the students will be able to
Al the end of this course, students will demonatrate the abilicy 1o

LT

Learn about foree and torgque sensing

Learn about application of robot

Apply the basic engineering

The drive systems used in Industrial applications
Simulation Software for Industrial Robots

Develop Ladder dhagrams for PLC Programming

Work with simple Automation Systems using PLC

Analyze Forward and Inverse Kinematics for Basic Robots
Programming and Analysis of Industrial Robots using Software
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ming the robe for applications
(5} Two PrOgramming exepeises for robote

catons jp industiy

Hon software
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