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S.No Course Code Course ™ ame L|T| P Credits
l CA 101 Automation in Manufactunng ijof0 3
2 CA 102 Advanced Manutactunne Processes ER NI 3
3 CA 103 Program Elective - 1 3|00 3
CA 1031 Design for Manufacturing & Assembly
CA 1032 Quality Engineenng in manufactuning
CA 1033 Total Quality Management
4 CA 104 Program Elective — 2 31010 3
CA 1041 Optumization & Rehablity
CA 1042 Matenals Technology
CA 1043 Precision Engineering
5 CA 105 Advanced CAD Lab o4 2
6 CA 106 Advanced Manufacturing Lab (o] 4 2
l CA 107 Research Methodology and IPR 1100 2
8 CA 10% Writne Skitts for Strennfic Commumcanon 2[00 0
Total | 18
Il - Semester
ANo | Course Code Conrse Name L| T F | Credits
l CA 201 Stmulation UfMEI.ﬂIJ[iH.‘[U]’jI‘lB Sysiems 3 0 0 i
2 CA 202 Computerdntesrated Manufaciunng 3 0 0 3
CA 203 Program Elective - 3 30 [0 3
CA 2031 Fintte Element Methods
CA 2032 Concurrent Engineering
3 CA 2033 MEMS & Micro systems
CA 204 Program Elective — 4 3jojao 3
CA 2041 Producton and Operanion Management
CA 2042 Advanced CNC Technologes
4 CA 2043 Supply Chain Management
5 CA 205 Material Characterization Lab 1] 0 2
f CA 206 Simulation of Manufaciuring Systems Lab 0 0 2
7 CA 207 Mim Project With Seminar 2 0 0 2
CA 208 FL‘:I':-iU:I'.IH.l.It':.-‘ development through hife enhghtenment sl o o 0
B skills
Total 5
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SNo [ Course Code Course Name T P Credits
CA 301 Program Elective - 5 3 0 3
CA 3011 Surface Integrity Processes
l CA 3012 Signal Analysis and Condition Momitoring

CA 3013 Industnal Robotics
CA 3014 MOOCS/ NPTEL

CA 302 Open Elective 3 [ o | 3

CA 3021 Mano Technology

2
CA 3022 Advanced Matenals and Processing
CA 3023 Intelligent Manufacturing Systems
3 Project /Dissertation Phase-1 0 20 10

Total 16

*MOOQCS/NPTEL certfication courses as per the approved hst of internal BoS ait the tme of

registration.

IV SEMESTER

IVSEMESTER
S5.Mo Course Code | Course Name L | T r Credits
| Project /Dhssertation Phase-11 ] L] iz 16
Total | 16
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1 Year I Semester | o jrOMATION IN MANUFACTURING

UNIT -1t

OVER VIEW OF MANUFACTURING AND AUTOMATION : Production systems,
Automation n production systems, Automation principles and strategies, Manufacturing
operations, production facilities. Basic elements of an automated system, levels of automation;
Hardware components for automation and process control, programmable logic controllers and
personal computers.

UNIT - II:
MATERIAL HANDLING AND IDENTIFICATION TECHNOLOGIES: Matenal handhing,
equipment, Analysis. Storage systems, performance and location strategies, Automated storage
systems, AS/RS, types. Automatic identification methods. Barcode technology, RFID.

UNIT - I11I:
MANUFACTURING SYSTEMS AND AUTOMATED FRODUCTION
Manufacturing gystems: components of a manufacturing system, Single stafion manufacturing
cells; Manual [Assembly lines, line balancing Algorithms, Mixed modgl Assembly lines,
Alternative Assembly svetems Auwtemated production-lines, Apslications lysis of transfer
lines.

UNIT - 1V:
AUTOMATED ASSEMBLY SYSTEMS: Fundamentals, Analysis of Assembly systems.
Cellular manufacturing, part families, cooling, production flow analysis. Group Technology and
flexible Manufacturing systems, Quantitative Analysis.

UNIT - V:
QUALITY CONTROL AND SUPPORT SYSTEMS: Quality in Design and manufacturing,
mspection pnnciples and strateges, Automated mspection, contact Vs non contact, CMM.
Manufacturing support systems. Quality function deployment, computer aided process planning,
concurrent engineernng, shop floor control, just in time and lean production.

TEXT BOOK:
I. Automation, production systems and computer integrated manufacturing’ Mikell P
Groover/PHI/3™ edition/2012,

REFERENCES:

1. CADVCAM/CIM/ P. Radha Knishnan & 5. Subrahamanyam and Rajw/New Age International
Publishers/20073.

2. System Approach to Computer Integrated Design and Manufacturing/ Singh/John Wiley /96.

3. Computer Aided Manufacturing Tien-Chien Chang, Richard A. Wysk and Hsu-Pin Wang/
Pearson/ 2009

4. Manufacturing and Automation Technology / R Thomas Wright and Michael Berkethiser /
Good Heart'Willcox Publishers
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L P
I Yearl ADVANCED MANUFACTURING
Semester PFROMCESS 3 0
UNIT-I

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

UNIT-11

PROCESSING OF CERAMICS: Applications, characteristics, classification Processing of
particulate ceramics, Powder preparations, consohdation, Drying, sintening, Hot compaction,
Area of application, finishing of ceramics. Processing of Composites: Composite Layers,
Particulate and fiber reinforced composites, Elastomers, Reinforced plastics, MMC, CMC,
Polvmer matnx|composites.

UNIT- 111
FABRICATION OF MICROELECTRONIC DEVICES:

Crystal growth :m:l wuﬁ:r preparnlmn_ Film Depunlmn oxidation, hthogrgphy, bonding and
packaging, reliabs inle sl boards mputer aded design n micro
electronics, surface m-::nunt te:rhnnlngy [nteE;mted carcuit emnumn:s

UNIT -1V
ADVANCED MACHINING PROCESSES: EDM, WireEDM, ECM, LBM, EBM, AJM, WIM
~ Principle, working, limitations and applicafions.

UNIT -V

RAPID PROTOTYPING: Working Principles, Methods, Stereo Lithography, Laser Sintening,
Fused Deposition Method, Applications and Limitations, Rapid tooling, Techniques of rapid
manufacturing

TEXT BOOKS:
1. Manufacturing Engineering and Technology I Kalpakijian / Adisson Wesley, 1995,
2. Process and Materials of Manufacturing / R. A. Lindburg / lth edition, PHI 1990.
REFERENCES:
I Microelectromc packaging handbook / Rao. B. Thummala and Eugene, J. Rymaszewsk /
Van MNostrand Rembaold,
2 MEMS & Micro Systems Design and manufaciure / Tai — Run Hsu / TMGH
1 Advanced Machining Processes / V. K Jun / Allied Publications.
4  Introduction to Manufacturing Processes / John A Schey [ Me Graw Hill.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

1 Year I Semester | DESIGN FOR MANUFACTURING AND

ASSEMBLY 3 0 3

UNIT -1

Introduction to DFM, DFMA: How Does DFMA Work? Reasons for Not Implementing DFMA,
What Are the Advantages of Applying DFMA Durnng Product Design?, Typical DFMA Case
Stmdies, Overall Impact of DFMA on Industry.

Design for Manual Assembly: General Design Guidelines for Manual Assembly, Development
of the Systematic DFA Methodology, Assembly Efficiency, Effect of Part Symmetry, Thickness,
Weight on Handling Time, Effects of Combinations of Factors, Application of the DFA
Methodology.
UNIT-11
Machiming pr . :
machining-dim¢nsional tolerance and surface roughness-Design for maghining - ease -

UNIT - 111
Metal casting: TOSNg process,-general
design considerations for casting-casiing tolerance-use of solidification, simulation in casting
design- uct design rules for sand casting.

Extrusion & Sheet metal work: Design guide lines extruded sections-design principles for
punching. blanking. bending, deep drawing-Keeler Goodman forging line diagram - component
design for blanking.

UNIT -1V

Metal joining: Appraisal of vanous welding processes, factors in design of weldments - general
design guidelines-pre and post treatment of welds-effects of thermal stresses in weld joints-
design of brazed joints. Forging: Design factors for forging — closed die forging design - parting
lines of dies - drop forging die design - general design recommendations.

UNIT-V

Design for Assembly Automation: Fundamentals of automated assembly sysiems, System
configurations, parts delivery system at workstations, various escapement and placement devices
used in automated assembly systems, Quantitative analysis of Assembly systems, Multi station
assembly svstems, single station assembly hines.

TEXT BOOKS:
1. Design for manufacture, John cobert, Adisson Wesley. 1995
2. Design for Manufacture by Boothroyd,
3. Design for manufacture, James Bralla

REFERENCE:

L ASK Hand baok Yol 20
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L P C
I Year I Semester QUALITY ENGINEERING IN
MANUFACTURING 3 0 3
(PROGRAM ELECTIVE-1)

UNIT -1

QUALITY VALUE AND ENGINEERING: An overall quality svstem, quahty engineenng in
production design, quality engineering in design of production processes. Loss Function and
Quality Level: Derivation and use of quadratile loss function, economic consequences of
tightemng tolerances as a means to improve quality, evaluanons and tvpes tolerances.(N-type,5-

type and L-type)

UNIT 11:
TOLERANCE DESIGN AND TOLERANCING: Functional limits, tolerance design for N-
type. L-type and S-type charactenistics, tolerance allocation fbr multiple components. Parameter
and Tolerance Pesign: Introducton to parameter design, signal to nmse ranog, Parameter design
strategy, some §f the case studies on parameter and tolerance designs.

UNIT - 111
ANALYSIS OF VARIANCE (ANOVA): Introduction to ANOVA, Need |for ANOVA, NO-
way ANOVA, ; TR, iF = VA for four level

factors, multiple level factors.

UNIT -1V

ORTHOGONAL ARRAYS: Typical test. Strategies, better test strategies, efficient test
strategies, steps in designing, conducimg and analyzing an experiment. Interpolation of
Expenimental Results: Interpretation methods, percent contnbutor, estimating the mean.

UNIT -V

SIX SIGMA AND THE TECHNICAL SYSTEM: Six sigma DMAIC methodology, tools for
process improvement, siX Sigma in services and small organizations, statistical foundations,
stanstical methodology.

TEXT BOOK:
1. Taguchi Techniques for Quality Engineenng / Phillip J. Ross / MeGraw Hill/ Intl. 11 Edition,
1995.

REFERENCES:
. Quahty Engineering in Production systems by G. Taguchi, A. Elsayed et al, McGraw Hull
Intl. Pub 1989.
2. Taguchi Methods explamned: Practical steps to Robust Design / Papan P. Bageha [ Prentice
Hall Pvt. Ltd.. New Delhu
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I Year I Semester TOTAL QUALITY MANAGEMENT

(PROGRAM ELECTIVE-1) 3 0 3

UNIT - It

INTRODUCTION: The concept of TQM, Quality and Business performance, attitude and
involvement of fop management, communication, culture and management systems.
Management of Process Quality: Definition of quality, Quality Control, a bref history, Product
Inspection vs, Process Control, Statistical Quality Control, Control Charts and Acceptance
Sampling.

UNIT - II:

CUSTOMER FOUUS AND SATISFACTION: The importance of customer satisfaction and
loyalty- Crating satisfied customers, Understanding the customer needs, Process Vs. Customer,
internal customer conflict, quality focus, Customer Satisfaction, role of Marketing and Sales,

Buyer — Supphi : - ting, meaning of
Bench marketingg, benefits of bench marketing, the bench marketing procesg, pitfalls of bench
marketing.

UNIT - IlI:
ORGANIZING FOR TQM: The systems approach, Organizing for quality implementation,
making the trapsition from a traditional to a TOM orgamizing, Quality Cipcles. Productivity,
Quality and Reengineering: The leverage of Productivity and Quality, Management systems Vs.
Technology, Measuring Productivity, Improving Productivity Re-engineering.
UNIT - 1V:
THE COST OF QUALITY: Definition of the Cost of Quality, Quality Costs, Measuring
Quality Costs, use of Quality Cost Information, Accounting Systems and Quality Management.
UNIT - V:
ISO%000: Universal Standards of Quahty: ISO around the world, The ISO9000 ANSVASQCQ-
9. Series Standards, benefits of ISO9000 certification, the third party audit, Documentation
ISO9000 and services, the cost'of certification implementing the system.
TEXT BOOKS:
I. Total Quality Management / Joel E.Ross/Taylor and Franscis Limited
2. Total Quality Management/P.N._Mukherjee/PHI

REFERENCES:

1  Bevond TOM / Robert L.Flood

2 Stansucal Quality Control / E.L. Grant / McGraw Hill.
3 Total Quality Management- A Practical Approach/H. Lal
4
5

Quality Management/Kanishka Bedi/'Oxford University Press/2011
Total Engineering Quahty Management/Sunil Sharma/Macmullan
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L Fr C
I Year I Semester | OPTIMIZATION AND RELIABILITY
(PROGRAM ELECTIVE-2) 3 . 3
UNIT -1
CLASSICAL OPTIMIZATION TECHNIQUES: Single vanable optimizabon with and
without constramnts, multn -~ vanable optimzabon without constramts, multi - vanable

optimization with constrainis — method of Lagrange multipliers, Kuhn-Tucker conditions, merits
and demerits of classical optimization techniques.

UNIT-11
NUMERICAL METHODS FOR OPTIMIZATION: Melder Mead's Simplex search method,
Gradient of a function, Steepest descent method, Newton's method, Pattern search methods,

conjugate method, types of penalty methods for handling consirainis, advantages of numerical
methods.

UNIT - 11T
GENETIC ALGORITHM (GA) : Differences and similarities between conventional and
evolutionary algonthms, working prninciple, reproductiom, crossover, muffabion, termination
criteria, diffe . ' ined loptimization, draw
backs of GA,

GENETIC PROGRAMMING (GP): Prnciples of genetic programming, terminal sets,
functional sets, differences between GA &GP, random population generation, solving
differential equations using GP.

MULTI-OBJECTIVE GA: Pareto’s analysis, Non-dominated front, mulii - objective GA,
MNon-dominated sorted GA, convergenge eriterion, applications of multi-objective problems .

UNIT -1V

APPLICATIONS OF OPTIMIZATION IN DESIGN AND MANUFACTURING
SYSTEMS: Some typical-applications like optimization of path synthesis of a four-bar
mechanism, minimization of weight of a cantilever beam, optimization of springs and gears,
general optinuzation model of a machining process, optimization of arc welding parameters, and
general procedure in optimizing machining operations sequence.

UNITV
RELIABILITY: Concepts of Engineering Statistics, risk and reliability, probabilistic approach
to design, reliability theory, design for reliability, numencal problems, hazard analysis.

TEXT BOOKS:

1. Optimization for Engineering Design - Kalyanmoy Deb, PHI Publishers
2. Engmeenng Optimizaiion — 5.5 Rao, New Age Publishers

3. Rehability Engineenng by L.5.5ninath

4. Mult objective genetic algonthm by Kalyanmoy Deb, PHI Publishers.
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REFERENCES:

l. Genetic algonthms in Search, Optirmzation, and Machine learning — D.E.Goldberg, Addison-
Wesley Publishers

2. Mult objective Genetic algonthms - Kalyanmoy Deb, PHI Publishers
Optimal design - Jashir Arora, Me Graw Hill (International) Publishers

An Introduction to Rehability and Mantamabality Engineening by CE Ebeling, Waveland
Printers Inc., 2009

5. Rehabihity Theory and Practice by | Bazovsky, Dover Publicanons, 2013

e
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

I Year I Semester MATERIALS TECHNOLOGY
(PROGRAM ELECTIVE-2) 3 0 3

UNIT I:
Elasticity in metals, mechanism of plastic deformation, slip and twinning, role of dislocations, yield
stress, shear strength of perfect and real crystals, strengthemng mechanism, work hardening, sohd
solution, grain boundary strengthening. Poly phase mixture, precipitation, particle, fiber and
dispersion strengthening, effect of temperature, strain and strain rate on plastic behavior, super
plasticaty, Yield entena: Von-mises and Tresca enitena.
UNIT II:
Girnffth’s Theory, stress intensity factor and fracture Toughness, Toughening Mechanisms, Ductile
and Bnitle transinon in steel, High Temperature Fracture, Creep, Larson - Miller parameter,
Deformation and
UNIT I0I:
Fatigue, fatigue limit, features of fatigue fracture,Low and High cycle fatigue|test, Crack Initiation
and Propagation jmechamsm and pans Law, Effect of surface and metallufgical parameters on
Fatigue, Fracture pf non-metallic materials, fatigue analysis, Sources of failure] procedure of failure
analysis. Motivatjon for selection, cost basis and service requirements, Selettion for Mechanical
Properties, Strength, Toughness, Fatigue and Creep.
UNIT 1V:
MODERN METALLIC MATERIALS: Dual Steels, Micro alloyed, High Strength Low alloy
(HSLA) Steel, Transformation induced plasticity (TRIP) Steel, Maraging Steel, Inter metallics, Ni
and Ti Aluminides. Processing and appligitions of Smart Matenals, Shape Memory alloys, Metallic
Glass Quasi Crystal and Nano Crystalline Matenals.
UNIT V:
NONMETALLIC MATERIALS: ‘Polymeric materials and their molecular structures, Production
Techniques for Fibers, Foams, Adhesives and Coatings, structure, Properties and Applications of
Engineering Polymers, Advanced Structural Ceramcs WC, ThC, TaC, Alx0s, 51C, S1zNy, CBN and
Dhamond - properties, Processing and applications.
TEXT BOOKS:
1. Mechanical Behavior of Materials/ Thomas H. Courtney’ McGraw Hill'2 nd Edition/2000

2. Mechamcal Metallurgy/George E. Dicter/MceGraw Hill, 199%.
REFERENCES:

1 Selection and use of Engineering Materials 3e/Charles ] A/Butterworth Heiremann.

2 Engineering Materials Technology/James A Jacob Thomas F Kilduff/Pearson

3 Matenal Science and Engneering Wilham D Callhister/John Wiley and Sons

4 Plasticity and plastic deformation by Antzur.Introduction to Ceramics, 2nd Edition by W.

David Kingery, H. K. Bowen, Donald E. Uhlmann
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I Year I Semester PRECISION ENGINEERING
(PROGRAM ELECTIVE-2) 3 0 3

UNIT I:

CONCEPTS OF ACCURACY: Introduction — Concept of Accuracy of Machine Tools —
Spindle and Displacement Accuracies — Accuracy of numerical Control Systems — Errors due to
Numernical Interpolation Dhsplacement Measurement System and Veloaity lags.

UNIT 11:

GEOMETIC DEIMENSIONING AND TOLERANMCING: Tolerance fone Conversions -
Surfaces, Features, Features of Size, Datum Features — Datum Oddly Configured and Curved
Surfaces as Datum Features, Equalizing Datums — Datum Feature of Representation — Form
controls, Onentation Controls = Logical Approach to Tolerancing.

UNIT I1I:
DATUM SYSTEMS: Design of freedom, Grouped Datum Systems — diffefent types, two and
three mutually |perpendicular grouped damum planes: Grouped damum system wiath spigot and
recess, pin and d pongue - slot pair -
Computation of s andl application.

UNIT 1V:

TOLERANCE ANALYSIS: Process Capability, Mean, Variance, Skewness, Kurtosis, Process
Capability Metrics, Cp, Cpk, Cost aspects, Feature Tolerances, Geometric Tolerances. Surface
finish, Review of relationship between aifainable tolerance grades and different machining
process, Cumulative effect of tolerances sure fit law, normal law and truncated normal law.

UNIT V:

TOLERANCE CHARTING TECHNIQUES: Operation Sequence for typical shaft type of
components, Preparation of Process drawings for different operations, Tolerance worksheets and
cenirally analysis, Examples, Design features to facilitate machining; Damm Feafures -
functional and manufacturing Components design — Machining Considerations, Redesign for
manufactured, Examples.

TEXT BOOKS:
2. Precision Engincening in ManufacturingMurthy R.L./New Age Intemational (P) lmited, 19%6.
3. Geometric Dimensioning and Tolerancing / James D). Meadows / Marcel Dekker inc. 1995,
REFERENCES:

| Engineenng Design — A systematic Approach / Matousek / Blackie & Son Lid., London
2 Precision Engincering™V'C Venkatesh & 5 lzmanTMH
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I Year I Semester ADVANCED CAD LAR 5 3 ;

Students shall carry out the modeling and FE analvsis of the following to predict deflection and
stress distributions:

l. Trusses = 2D and 3D

2. Beams

3. Plate with Plane stress condition

4. Plate with Plane stramn condition

5. Cyhnders — Axjpsyvmmetnc condition

6. Natural frequengdies of Beam
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I Year I Semester | 4 ny A NCED MANUFACTURING LAB

Students shall carry out the experiments on the following:
l. Casting processes - Study of Solidification, temperatures, metallurgical phases.
2. Forging processes - Study of hot working processes and extrusion
3. Forming Processes — Study of blanking, bending and deep drawing
4. Welding Processes — Study of arc, and spot-welding processes

5. Powder metalluggye Study of Green Density and sintering deasity
6. Additive Manufacturing — Study of simple parts in 3D printing

7.Machining- Estimation of chip reduction coefficient and shear angle in orthogdnal turning,

Measurement of cpiting forces and average cufting temperature, and Estimation pf tool life of a single

point turmng tool.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

I Year | Semester RESEARCH METHODOLOGY AND IPR

UNIT 1:

Meaning of research problem, Sources of research problem, Criteria Characteristics of a good
research problem, Errors in selecting a research problem, Scope and objectives of research problem.
Approaches of investigation of solutions for research problem, data collection, analysis,
interpretation, Necessary instrumentations

UNIT 2:
Effective literature studies approaches, analysis Plagianism, Research ethics, Effective technical
writing, how to write report, Paper Developing a Research Proposal, Format of research proposal, a
presentation and ' TIeE

UNIT 3:
MNature of Intelle¢iual Property: Patents, Designs, Trade and Copyright. Prodess of Patenting and
Development: tedhnological research, innovation, patenting, development. Ifternational Scenario:

International coogeration on Intellectual Property. Procedure for grants of patdnts, Patenting under
PCT.

UNIT 4:
Patent Rights: Scope of Patent Righis. Licensing-and transfer of technology. Patent information and
databases. Geographical Indications.

UNIT 5:
New Developments in IPR: Admindstration of Patent System. New developments in IPR; IPR. of
Biological Systems, Computer Software etc. Traditional knowledge Case Studies, IPR and IITs.

REFERENCES:

(1) Start Melville and Wayne Goddard, “Research methodology: an introduction for science &
engineenng students™

(2) Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction™

{3) Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for beginners™

{4) Halbert, “Resisting Intellectual Property”, Taylor & Francis Lid 2007,

(5) Mayall, “Industrial Design”, McGraw Hill, 1992

{6) Niebel, “Product Design™, McGraw Hill, 1974,

(7) Asimov, “Introduction to Design™, Prentice Hall, 1962.

(8) (¥) Robert P. Merges, Peter 5. Menell, Mark A. Lemley, ™ Intellectual Property in New
Technological Age™, 2016.

(9) T. Ramappa, “Intellectual Property Rights Uinder WTO™, 5. Chand, 2008
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I Year I Semester | WRITING SKILLS FOR SCIENTIFIC
COMMUNICATION 1 0 0

UNIT-1:

Planming and Preparation, Word Order, breaking up long sentences, Structuring Paragraphs and
Sentences, Bemng Concise and Removing Redundancy, Avouding Ambiguity and Vagueness,
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticising.

UNIT-2:
Paraphrasing and Plagiansm, Sections of a Paper, Abstracts, Review of the Literature, Methods,
Results, Discussion, Conclusions, The Final Check.

UNIT-3:
Key skills are neefled when wnting a Title, key skills are needed when wniting gn Abstract, key skills
are needed when Yriting an Introduction, skills needed when writing a Review df the Literature.

UNIT-4:
Sklls are needed When wnting the Methods, skills needed when wniting the Results, skalls are needed
when wnting the Discussion, skills are needed when writing the Conclusions.

UNIT-5:
Useful phrases, how to ensure paper is as good a5t could possibly be the first- time submission

REFERENCES:

1. Goldbort R (2006) Wating for Scienéé, Yale University Press (available on Google Books)

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

3. Highman N {1998), Handbook-of 'Writing for the Mathematical Sciences, SIAM. Highman'shook.
4. Adnan Wallwork, English for Writing Research Papers, Springer New York Dordrecht Heidelberg
London, 2011

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

% JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
JZE, KAKINADA - 533 003, Andhra Pradesh, India
=

W
o I

I Year Il Semester SIMULATION OF

MANUFACTURING SYSTEMS 3 0 3

UNIT-I:

INTRODUCTION TO SYSTEM AND SIMULATION:

Concept of system and elements of system, Discrete and continuous system, Models of system
and Principles of modeling and simulation, Monte carlo simulation, Types of simulation, Steps
in simulation model, Advaniages, limitations and applications of simulation, Applications of
simulation in manufacturing system

UNIT-1I:

REVIEW OF STATISTICS AND PROBABILITY:

Types of discrete and continuous probability distributions such as Geometric, Poisson, Uniform,
Geometne distrjbuion with examples, Normal, Exponennal distnbufion with Examples.
UNIT-11I:
RANDOM NUMBERS:
MNeed for RNs, Technique for Random number generation such as Mid product method,
Mid square method, and Linear congruential method with examples
Test for Randoth numbers: Umiformity - Chi square test.or Kolmogorov Smimjov test,
Independency- Auto correlation test

Random Varate generation: Technique for Random vanate generation such as Inverse
transforms technique or Rejection method

UNIT-IV:

ANALYSIS OF SIMULATION DATA:

Input data analysis, Verification and validation of simulation models, Output data analysis
Simulation languages: History of simulation languages, Comparison and selection of simulation
languages

Design and evaluation of simulation expenments: Development and analysis of simulation
masdels using simulation language with different manufacturing systems

UNIT-V:

QUEUEING MODELS: An introduction, M/M/1 and M/M/m Models with examples, Open
Queueing and Closed queveing network with examples

Markov chain models and others: Dhscrete nme markov chamn with examples, Continues time
markov chain with examples, stochastic process in manufacturing, Game theory

TEXT BOOKS:

1. J.Banks, 1.5. Carson, B. L. Nelson and D M. Micol, “Ihscrete Event System Simulation”™, PHL
New Delhu, 2009,

2. AM. Law and W.D Kelton, “Simulation Modeling and Analysis™, Tata MoGraw Hill Lid,
New Delha, 2008.

3. N. Viswanadham and Y. Narahari, "Performance Modeling of Automated Manufacturing
Systems”, PHL, New Della, 2007
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I Year 11 Semester {COMPUTER INTEGRATED MANUFACTURING 3 r] 3

UNIT1

INTRODUCTION- Brief introduction to CAD and CAM — Manufacturing Planning, Manufacturing
control Introduction to CAD/CAM — CIM concepts — Computerised elements of CIM system ~Types
of production - Manufaciuring models and Meirics — Mathematical models of Production
Performance — Siumple problems — Manufacturing Control - Simple Problems — Basic Elements of an
Automated system — Levels of Automation - Lean Production and Just-In Time Production

UNIT 11

PRODUCTION PLANNING AND CONTROL AND COMPUTERISED PROJESS PLANNING
Process planming|- Computer Aided Process Planming (CAPP) - Lomeal steps in Computer Aaded

Process Planming [~ Aggregate Production Planmng and the Master Production Schedule - Matenal
Requirement planfing — Capacity Planning- Control Systems-Shop Floor Contrgl Inventory Control —

Brief on Manufacturing Resource Planning-11 {MRP-H) & Enterprise Resource Planning (ERP) -
Simple Problems.

UNIT 1I

CELLULAR MANUFACTURING

Group Technology (GT), Part Families — Parts Classification and coding — Simple Problems in Opitz
Part Coding system — Production flow Analysis - Cellular Manufacturing — Composite part concept —
Machine cell design and layout — Quantitative analysis in Cellular Manufacturing — Rank Ornder
Clustening Method - Armmanging Machines in a GT cell - Hollier Method - Simple Problems.

UNIT IV

FLEXIBLE MANUFACTURING SYSTEM (FMS) AND AUTOMATED GUIDED VEHICLE
SYSTEM (AGVS) Types of Flexibility - FMS ~ FMS Components — FMS Application & Benefits -
FMS Planming and Control- Quanttative analysis in FMS - Simple Problems. Automated Guided
Vehicle System (AGVS) - AGVS Apphcation - Vehicle Guidance technology - Vehlicle
Management & Safety

UNITV

INDUSTRIAL ROBOTICS

Robot Anatomy and Related Attributes - Classification of Robois- Robot Control systems — End
Effectors — Sensors in Robotics — Robot Accuracy and Repeatability - Industrial Robot Applications

| k ST ATk A LA = nninl 5 s
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TEXT BOOK:

l. Mikell. P.Groover “Automation, Production Systems and Computer Integrated Manufacturing”,
Prentice Hall of India, 2008,
2. Radhakrishnan P, Subramanvan Sand Raju V., "CAD/CAM/CIM™, 2nd Ediion, New Ape
International (P) Lid, New Delha, 2000.
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I Year 11 Semester FINITE ELEMENT METHODS
(PROGAM ELECTIVE-3) 3 0 3
UNIT-1

FORMULATION TECHNIQUES: Methodology, Engineenng problems and goverming
differential equations, finite elements., Variational methods-potential energy method. Raleigh
Ritz method, strong and weak forms, Galerkin and weighted residual methods, calculus of
varnations, Essential and natural boundary conditions.

UNIT-1I
ONE-DIMENSIONAL ELEMENTS: Bar, trusses, beams and frames, displacements, stresses
and temperature effects.

UNIT - 111
TWO DIMENSIONAL PROBLEMS: CST, LST. four noded and eight podded rectangular
elements, Lagrpnge basis for triangles and rectangles, serendipity interpolation functions.
Axisymmetric Problems: Axisymmetnic formulations, Element matrices, bgundary conditions.
Heat Transfer problems: Conduction and convection, examples: - two-dimensjonal fin.

UNIT -1V
ISOPARAMETRIC FORMULATION: Concepis, sub parametnic, super parametne elements,
numerical integration, Requirements for convergence, h-refinement and p-refinement, complete
and incomplete interpolation functions, pascal’s thangle, Patch test.

UNIT-V
FINITE ELEMENTS IN STRUCTURAL ANALYSIS: Stnc and dynamic analysis, eigen
value problems, and their solution: methods, case studies using commercial finite element
packages.

TEXT BOOK :

1. Fimite element methods by Chandrubatla & Belagondu, PHL 2011, 4™ Edition
REFERENCES:

1. ILN. Reddy, Finite element method in Heat transfer and fluid dynamics, CRC press, 1994
2. Lenckiwicz O.C. & R. L. Taylor, Fimite Element Method, MceGraw-Hill, 1953,

3. K. ]. Bathe, Finite element procedures, Prentice-Hall, 1996
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I Year Il Semester CONCURRENT ENGINEERING
(PROGRAM ELECTIVE-3) 3 0 3
UNIT I:
INTRODUCTION,

Extensive definition of CE - CE design methodologies - Organizing for CE - CE tool box

collaborative product development

USE OF INFORMATION TECHNOLOGY

IT support - Solid modehng - Product data management - Collaborative product commerce -

Artificial Intelligence - Expert systems - Software hardware co-design.

UNIT 11:

DESIGN STAGE

Life-cycle design of products - opportunity for manufacturing enterprises - modality of

Concurrent Enghneening Design -

Automated analysis idealization control - Concurrent engineenng in optimal structural design -

Real ime constfaints.

UNIT I

MANUFACTURING CONCEPTS AND ANALYSIS

Manufacturing petiiveness - Checking the design process - concepiual design mechamsm -

Qualitative, physical approach - An intelligent design for manufacturing system —

UNIT 1V:

JIT system - low inventory - modular - Modeling and reasoning for computer based assembly

planning - Design of Automated manufacturibg.

PROJECT MANAGEMENT

Life Cycle semi realization - design for economics - evaluation of design for manufacturing cost

UNITV

Concurrent mechamcal design - décomposition 1n concurrent design - negotiation in concurrent

engineering design studies - product realization taxonomy - plan for Project Management on new

product development - bottheneck technology development.

TEXT BOOKS:

1. Integrated Product Development / Anderson MM and Hein, L. Berlin, Springer, 1987.

2. Concurrent Engineenng: Automation Tools and Technology / Andrew Kusak, John Wiley.

REFERENCES:

1. Design for Concurrent Engineering / Cleetus, J, Concurrent Engg. Research Centre,
Morgantown, WV, 1992,

2. Concurrent Engineenng Fundamentals: Integrated Product Development' Prasad. Prentice
Hall, 1996.

3. Successful Implementation of Concurrent Product and Process / Sammy G Sinha, Wiley,
John and Sons Inc., 1995,
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L P C
I Year 11 Semester MEMS AND MICRO SYSTEMS
(PROGRAM ELECTIVE-3) 3 0 3
UNIT I:

OVERVIEW AND WORKING PRINCIPLES OF MEMS AND MICROSYSTEMS

MEMS & Microsystems, Evolution of Micro fabrication, Microsystems & Microelectronics,
Microsystems & Mimatunzation, Applications of MEMS in Industries, Micro sensors, Micro
actuation, MEMS with Micro actuators Micro accelerometers, Micro fluidics.

UNIT II:
ENGINEERING SCIENCE FOR MICROSYSTEMS DESIGN AND FABRICATION:

Atomic structure of Matter, lons and lonization, Molecular Theory of Mater and Intermolecular
Force, Doping [of Semiconductors, The diffusion Process, Plasma Physics] Electrochemisiry,
Quantum Physifs

UNIT I

ENGINEERING MECHANICS FOR MICROSYSTEMS DESIGN:

Static Bending pacture Mechamcs,

Thin-Film Mechanics, Overview of Finite Element Stress Analysis

UNIT 1V:

THERMO FLUID ENGINEERING & MICROSYSTEMS DESIGN:

Overview of Basics of Fluid Mechanies in Macro and Meso scales, Basic equations in
Continuum Fluid dynamics, Laminar Fluid Flow in Circular Conduits, Computational Flud
Dynamcs, Incompressible Flud Flow in Micro conduts, Flmd Flow in Sub micrometer and
MNano scale, Overview of Heat conduction in Solids, Heat Conduction in Multilayered Thin films
and m sohds in sub mucrometeér scale, Design Considerations, Process Design Mechamcal
Design, Mechanical Designusing FEM, Design of a Silicon Die for a Micro pressure Sensor.

UNIT V:

MATERIALS FOR MEMS & MICROSYSTEMS AND THEIR FABRICATION:
Substrates and Wafers, Active substrate materials, Silicon as a substrate material, Silicon
Compounds, Silwwon Piezoresistors, Gallum Arsemde, Quartz, Prezoelectne Crystals and
Polymers, Photolithography, lon implantation, Diffusion and oxidation, chemical and physical
vapor deposition, Etching, Bulk micro manufactunng, Surface Micromachining, The LIGA
Process

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

0% JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
'(_ ‘ I KAKINADA — 533 003, Andhra Pradesh, India
—

N T—T
LY Llll-l“,.ul

TEXT BOOKS:

1. MEMs & Microsystems: Design & Manufacture/ Tai-Ran HsuTata Me-Graw Hill., ed /2002

2. An Introduction to Micro electro mechanical Systems Engineering' Maluf, M./ Artech
House, Boston, 2000

REFERENCES:

I Micro robots and Micromechamcal Systems’ Trommer, W.S.N/ Sensors & Actators, voll9,
o, 1989,

2 Applied Partial Differential Equations/ Trim, D.W/ PWS-Kent Publishing/ Boston 1990.

1 Fundamentals of Microfabrication. Madou, M/ CRC Press, Boca Raton, 1997.

4 The Finste Element Method in Themmomechanics' Hsu, T.R / Alien & Unwin, London.
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PRODUCTION AND OPERATIONS L P C
I Year 11 Semester MANAGEMENT
(PROGRAM ELECTIVE-4) 3 0 3
UNIT -T

OPERATION MANAGEMENT: Definition — Objectives — Types of production systems —
historical development of operations management — Current issues in operation management.
Product design — Requirements of good product design — product development — approaches —
concepts in product development - standardization - simplification — Speed to market -
Introduction to concurrent engineering.

UNIT -11

VALUE ENGINEERING: objective — types of values — function & cost - product life eycle-
steps 1n value engineering — methodology in value engineers = FAST Diagram — Matrnix Method.
Location = Facility location and layout — Factors considerations in Plant location- Comparative
Study of rural and urban sites — Methods of selection plant layout — objective of good layout -

Principles — Types of layout — line balancing.

UNIT - 111

AGGREGATE PLANNING: definition — Different Strategies — Varous mpdels of Aggregate
Planning.

Advance invent ] ! = Tlerminology - types

of demands ~ inputs to MRP- techniques of MRP - Lot sizing methods — benefits and drawbacks
of MRP ~Manufacturing Resources Planning (MRP ~II), Pull systems — Vs Push system — Just
in time (JIT) philosophy Kanban System — Caléulation of number of Kanbans Requirements for
implementation JIT = JIT Production process ~ benefits of JIT.

UNIT -1V

PROMECT MANAGEMENT: Programmung Evaluation Review Techmques (PERT) - three
times estimation — critical path —~ probability of completion of project - critical path method -
crashing of simple nature.

UNIT-V
SUPPLY CHAIN MANAGEMENT: Concepis, process of SCM, selection of channel strategy,
core operations capabihties, SCM decisions, SCM models.

TEXT BOOKS:
1. Operations Management/ E.S. BuffA/ John Wiley & Sons / 2007
2. Production and Operations Management/ Chary’ Mc Graw Hill 2004

REFERENCES:
1  Operations Management Theory and Problems/ Joseph G. Monks / Macmullan / McGraw
Hill / 3* Edition.
2 Production and Operations Management - Theory and Practice by Dipak Kumar
Battacharyya, Umiversities Press Pvt Lid, 2012,
3  Producton Systems Management' James 1. Riggs / John Wiley & Sons.
4  Operatons Management' Richard Chase/ Mc Graw Hill 2006

Biyyssipg and Operation SoTDinimeMedae Hill 2004
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I Year Il Semester | ADVANCED CNC TECHNOLOGIES
(PROGRAM ELECTIVE-4) 3 0 3

UNIT I:
Features of NC Machines Fundamentals of numerical control, advantage of NC systems,
classification of NC systems, point to point, NC and CNC, incremental and absolute, open and closed
loop systems, Features of NC Machine Tools, design consideration of NC machine tool, methods of
improving machine accuracy. Systems Dnives and Devices: Hydraulic motors, DC motors, stepping
motors and AC motors, feedback devices, encoders, Induction tachometers.

UNIT I1:

NC Part Programmung: Manual programming-Basic concepts, Point to Point contour programming,
canned cycles, parametnc programming. Computer-Aided Programming: General information, APT
programmung, Examples APT programmin . NC programming on
CADVCAM systems
UNIT III:

Post Processors:

integrator, hardw :
CNC software intdspe

UNIT 1IV:

Tooling for CNC machines: Inter changeable toolingsystem, preset and qualified tools, coolant fed
tooling system, modular fixturing, quick change toohng system, automatic head changers. DNC
SYSTEMS AND Adapiive Control: Introductioe, type of DNC systems, advantages and
disadvantages of DNC, adaptive control with eptimization, Adaptive control with constraints,
Adaptive control of machimng processes-hke tuming, grinding

UNIT V:

Micro Controllers: Introduction, Hardware components, 1'O pins, ports, external memory, counters,
timers and serial data 'O interrupts. Selection of Micro Controllers, Embedded Controllers,
Applications and Programming of Micro Controllers. Programmable Logic Controllers (PLC's):
Introduction, Hardware components of PLC, System, basic structure, principle of operations,
Programming mnemonics timers, Internal relays and counters, Applications of PLC's in CNC
Machines.

TEXT BOOKS:

1. Computer Control of Manufacturing Systems / Yoram Koren / Mc Graw Hill Int. 1983,

2. Machining Tools Hand Book Vol 3, {AAutomation & Control) Manfred Weck / John Wiley and
Sons, 1984,
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SUPPLY CHAIN MANAGEMENT L P C
(PROGRAM ELECTIVE-4) 3 m 3

I Year 11 Semester

UNIT-1

Strategic Framework: Introduction to Supply Chain Management, Decision phases in a supply chain,
Process views of a supply chain: push/pull and cycle views, Achieving Strategic fit, Expanding
strategic scope.

UNIT-1I
Supply Chain Drivers and Metrics: Drivers of supply chain performance, Framework for structuring

Drivers, Obstacles to achieving strategic fit

UNIT-111
Designing Supply| Chain Network: Factors influencing Distribution Network Design, Design options
for a Distribution| network, E-Business and Distribution network, Framework| for Network Design

Decisions, Modeld for Facility Location and Capacity Allocation

UNIT-1V
Forecasting in S3C: Role of forecasting in a supply chain, Components of a forecast and forecasting
methods, Risk management in forecasting.

UNIT-V

Aggregate Planning and Inventories in SC: Aggregate planning problem i 5C, Aggregate Planning
Strategies, Planning Supply and Demand in a SC, Managing uncertainty in a SC: Safety Inventory.
Coordination 1n SC: Modes of Transportation and their performance characteristics, Supply Chain IT
framework, Coordination in a SC and Bullwhip Effect.

Text Books:

1. Sumil Chopra and Peter Memdl, Supply Chain Management - Strategy, Planmng and Operation, 4th
Edimon, Pearson Education Asia, 2010.

2. David Simchi-Levi, PhalpKamintry and Edith Simchy Levy, Designing and Managing the Supply
Chain - Concepts Strateges and Case Studes, 2nd Edinon, Tata-MeGraw Hall, 2000.
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_ MATERIAL CHARACTERIZATION L r (
I Year 11 Semester LAR
0 4 2

. Microscopy: Different microscopy techniques, Resolution, Magnification, Depth of field

Imaging - theory and concepits.

Micro hardness evaluation of Ferrous and Non ferrous metals.
Testing of Tensile Properties of mild steel material
Testing of Compression Properties

Testing of Flexural Strength on Ferrous metals.

Optical Microscopy: Grain size estimation, Phase Percentage Estimation

U o

Tester.

Evaluationy of Trbological properties of Ferrous and Non ferrous metal§ through Pin on Disc
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SIMULATION OF L P C

I'Year Il Semester | g s NUFACTURING SYSTEMS LAB

Students shall carry out the modeling and FE analvsis of the following:

1. Casting processes - Study of Solidification, temperatures, Residual stresses, metallurgical phases
etc.

2. Forging processes - Study of cold working and hot working processes for extrusion, drawing,
rolling, etc.

3. Forming Processes — Study of blanking, bending, deep drawing, etc.

4. Welding Processes—Sidv-ofarespotiaser-welding—ote
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MINI PROJECT WITH SEMINAR
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PERSONALITY DEVELOPMENTS L P C
I Year Il Semester THROUGH LIFE
ENLIGHTENMENT SKILLS 1 0 0

UNIT 1

Introduction to Personality Development The concept of personality - Dimensions of personality -
Theories of Freud & Enckson-Significance of personality development. The concept of success and
failure: What is success? - Hurdles in achieving success - Overcoming hurdles - Factors responsible
for success — What is failure - Causes of failure. SWOT analysis.
UNIT 11
Attilnde & Motivation Aftitude - Concept - Significance - Factors affecting attitudes - Positive
atitude — Advantages -Negathive atitude- Disadvantages - Ways to develop posiive ammimde -
Differences betwfen personaliies having positive and negahive amiiude. Cogeept of motivation -
Significance - Intprmal and external motives - Importance of self- motivation- Factors leading to de-
motivation
UNIT 111
Self-esteem Term| self-esteem - Symptoms - Advantages - Do's and Don'ts to fevelop positive self-
esteemn — Low selfesteem - Symptoms - Personality having low self esteem - Positive and negative
self esteem. Interpersonal Relationships — Defining the difference between aggressive, submissive
and assertive behaviours - Lateral thinking.
UNIT 1V
Other Aspects of Personality Development Body language - Problem-solving - Conflict and Stress
Management - Decision-making skills - Léadership and qualities of a successful leader — Character
butlding -Team-work = Time management - Work ethics ~Good manners and etiquette.

UNITV

Employability Quotient Resume building- The art of participating in Group Discussion — Facing the
Personal (HR. & Techmcal) Interview -Frequently Asked Questions - Psychometric Analysis - Mock
Interview Sessions.

Text Books:

1. Hurlock, E.B (2006). Personality Development, 28th Reprint. New Delhi: Tata McGraw Hill.

2. Stephen P. Robbinsg and Timothy A. Judge(2014), Orgamzational Behavior 16th Edinon: Prentice
Hall. Reference Books:

1. Andrews, Sudhir. How to Succeed at Interviews. 21st (rep.) New Delhi. Tata McGraw-Hill 1988,

2. Heller, Robert. Effective leadership. Essential Manager series. Dk Publishing, 2002

3. Hindle, Tim. Reducing Stress. Essential Manager senes. Dk Pubhishing, 2003

4. Lucas, Stephen. Art of Public Speaking. New Delhi. Tata - Me-Graw Hill. 2001

5. Mile, D.J Power of positive thinking. Delhi. Rohan Book Company, (2004).

6. Pravesh Kumar. All about Self- Motivation. New Delhi. Goodwill Publishing House. 2005.

7. 5muth, B . Body Language. Delln: Rohan Book Company. 2004
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

Il Year I Semester SURFACE INTEGRITY PROCESSES
(PROGRAM ELECTIVE-S) 3 0 3

UNIT-1

Introduction to surface integrity (surface morphology and surface metallurgy)

Surface Roughness: Measurement of surface roughness, Surface roughness measurement instruments
and its working principles, surface roughness symbol and its notations, Importance of surface
roughness, Bearing area curve, 2-D and 3-D Surface roughness parameters, Contact and non-contact
surface roughness measurement, Surface flatness measurement, Skewness and kurtosis

Surface metallurgy: Measurement of varous elements in surface, Grain size and boundaries, Defects
in surface, relation between surface metallurgy and residual stress.

Unit-11

Conventional surface engineering practice: Surface engineering by material removal: like etching,
grinding, polishinp, ete. Surface engineering by material addition: like hot dipping, Electro- plating,
carbunzing, Cyanjding, etc
Surface morpholopy and surface metallurgy in texturing processes : Sand blastirjg, laser texiuring etc
Unit-111
Advanced surface engineering practices: Surface engineening by energy beams: Laser assisted
microstructural modification like surface meliing, “hardening, shocking etc., Laser assisted
compositional modification hike surface alloying, surface cladding, composite surfacing ete

Unit-1V

lon beam assisted microstructure and compositional modification, Surface engineering by spray
techniques like Flame spray, cold spray &tc., Sputter deposition of thin films & coatings, PVD coating
processes, Chemical vapour deposition and PECVD

Unit-V

Characterization of coatings and surfaces: Measurement of coatings thickness, porosity & adhesion of
surface coatings, Measurement of residual siress & stability, Surface microscopy, topography and
Spectroscopic analysis of modified surfaces. Tribology of coating and its surface characterization
References:

1. Introduction to Surface Engineering by P. A. Dearnley,

2. Surface Engineering for Corrosion and Wear Resistance by J.R. Davis

3. Laser surface modification of alloys for corrosion and wear resistance by Chi Tat Kwok

4. K.G. Budinski, Surface Engineering for Wear Resistances, Prentice Hall, Englewood Cliffs, 1988,
5. Tadeusz Burakowsk: Tadeusz Wierzchon: “Surface Engineening of Metals: Principles, Equipment,

Technologies™, CRC, 1998
6. ASM Hand book -~ Surface Engineering
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i

Il Year | Semester SIGNAL ANALYSIS AND CONDITION

MONITORING 3 0 3
(PROGRAM ELECTIVE-5)

UNIT-1
Introduction, Basic concepts. Founer analysis. Bandwadth. Signal types. Convolution.
Signal analysis: Filter response tme. Detectors. Recorders. Analog analyzer types.

UNIT-11
PRACTICAL ANALYSIS OF STATIONARY SIGNALS: Stepped filter analysis. Swept
filter analysis. High speed analysis. Real-time analysis.

UNIT-111
PRACTICAL A
Choice of windo

Scaling of the res

= 62 5 " —SHERALS:
type. Choice of window length. Choice of incremental step. Bractical details.

UNIT-1V
PRACTICAL A 3
repeated playback {constant bandwidth). Analysis by repeéated playback (vanable bandwidth).

UNIT-V
CONDITION MONITORING IN REAL SYSTEMS: Diagnostic tools. Condition monitoring of
two stage compressor. Cement mill foundation. 1.D. fan. Sugar centrifugal. Cooling tower fan. Air

separator. Preheater fan. Field balancing of rotors. IS0 standards on vibrations, active, passive
hybrid methods of condition monitoring

TEST BOWOK:
1. Condition Monitoring of Mechanical Systems / Kolacat.
REFERENCES:
1.  Frequency Analysis /R.B.Randall.
2. Mechamcal Vibrations Practice with Basic Theory / V. Ramamurty’ Narosa Publishing
House.
3.  Theory of Machines and Mechanisms/ Amitabh Ghosh & AK Malik/ EWP
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= JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA

I\_..gj KAKINADA - 533 003, Andhra Pradesh, India
L P (
11 Year | Semester INDUSTRIAL ROBOTICS
(PROGRAM ELECTIVE-5) 3 0 3
UNIT -1

INTRODUCTION: Automation and Robotics, Robot anatomy, robot configuration, motions joint
notation scheme, work volume, robot drive systems, control systems and dynamic performance,
precision of movement.
CONTROL SYSTEM AND COMPONENTS: basic concepts and motion controllers, control
system analysis, robot actuation and feedback components.
SENSORS: Desirable features, tactile, proximity and range sensors, uses sensors in robotics.
Positons sensors, velocily sensors, actualors, power Iransmission systems
UNIT-11
MOTION ANALYSIS AND CONTROL: Manipulator kinematics, position representation, forward
and nverse trangformations, homogeneous transformations, manipulator path control, robot arm
dynamics, configyration of a robot controller. Robot joint control design.
UNIT - 111
END EFFECTORS: Grippers-iypes, operation, mechanism, force analysis, t
consuderation in ghpper seleclziun and design.
MACHINE VISUON: : and T nagn ces I Lighting  techmiques,
Analog to digmal sin ble CONVErsion, Jrnage sturagﬁ I.mage pracessmg and Analysis-image data
reduction, Segmentation, feature extraction, Object récognition. Training the vision system, Robotic
apphcation.
UNIT -1V
ROBOT PROGRAMMING: Lead through programmung, Robot program as a path in space,
Motion interpolation, WAIT, SIGNAL AND DELAY commands, Branching, capabilities and
Limitations of lead through methods:
ROBOT LANGUAGES: Texmalrobot Languages, Generations of robot programming languages,
Robot language structures, Elements and function.
UNIT -V
ROBOT CELL DESGIN AND CONTROL: Robot cell layouts-Robot centered cell, In-line robot
cell, Considerations in work design, Work and control, Inter locks, Error detection, Work cell
controller.
ROBOT APPLICATION: Material transfer, Machine loading/unloading. Processing operation,
Assembly and Inspection, Future Apphcation.
TEXT BOOKS:

1. Indusinal Robotics / Groover M P /Pearson Edu.

2. Introduction to Robotic Mechames and Control by 1] Crang, Pearson, 3rd edition.

Is as end effectors

REFERENCES:

1 Robotics / Fu K S/ McGraw Hill.
Robotic Engineering / Richard D. Klafter, Prentice Hall
Robot Analysis and Intelhgence / Asada and Slotine / Wiley Inter-Science.
Robot Dyvnamics & Control = Mark W. Spong and M. Vidvasagar / .Iuhn Wiley
Introduction to Robotics by SK Saha, The \-‘IcEmh Hull E‘q:rrnpamr 6™, 2012

L = lad b

T 0 Roboucs and Control | waal KR & agrath 110
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Il Year I Semester MOOCS/NPTEL
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

Il Year 1 Semester NANO TECHNOLOGY
(OPEN ELECTIVE) 3 0 3

UNIT-I:

Introduction, Size and shape dependence of matenal properties at the nanoscale, scaling relations, can
nanorobots walk and nanoplanes fly, Nano scale elements in conventional technologies, Mechanics at
nanoscale Enhancement of mechanical properties with decreasing size, Nanoelectromechanical
systems, nano machines, Nano fluidics, filtration, sorting, Molecular motors, Application of Nano
Technology.

UNIT-II :

MNano material Synthesis Techniques: Top-down and bottom-up nanofabrication, Synthesis of nano
composites, The Intel-1BM approach to nanotechnology: hithography, etching, 1on implantation, than
film deposition, nano coatings and nano indentation, Electron beam lithography, Soft hithography:
nanoimprinting and micro-contact printing, Solution/plasma-phase nanofabrication, sol-gel methods,
template techmqugs.
UNIT-III :
Imaging/charactefization of nanostructures General considerations for imaging, Beanning probe
techmques: XED,|SEM, TEM, AFM and NSOM.
UNIT-1V:
Metal and sermconductor nanop athesis salb atrel of size. Opteal and electronic
properties, Ultra-sensitive m‘mgmg am:l dem:lmn w:th nano Faﬂl[‘lﬂh I::meng;memng apphcations,
Catalysis. Sermconductor and metal nanowires Vapoar'hquid/sohid growth and other synthesis
techmiques, Nanowire transistors and sensors.

UNIT-V :

Carbon nanotubes Structure and synthesis, Electronic, vibrational, and mechamcal properties, How
can C nanotubes enable faster computers, bnighter TV sereens, and stronger mechanical
reinforcement?

TEXT BOOKS:

1. Nanoscale Science and Technology by Kelsall, Hamley, and Geoghegan, Wiley (2005) .

2. Introduction to Nanoscale Science and Technology by Di Ventra, Evoy, and Heflin, Kluwer
Academic Publishers (2004):

REFERENCES:

L. Introduction to Nanotechnology by Poole and Owens, Wiley (2003)

2. Nanochemustry: A Chemucal Approach to Nanomatenals, Ozin and Arsenault, RSC Publishing
{2006).
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

Il Year I Semester ADVANCED MATERIALS AND
PROCESSING 3 0 3

(OPEN ELECTIVE)

UNIT-1

Advanced matenals: Shape memory alloys, smart matenals, prezoelectnic and pieze capacitance
materials, nanomaterials, composites materials. Advantages and disadvantages of each type of
matenial and thewr typical applications.

UNIT-1I
Ramd prototyping and tooling: Gmrnem;.al m:}delmg. Reverse engmemnb_ Virtual / Augmented
re.i]hty DFX, RF‘ Methods Sie 3 eley ne laser :.mtermg.

UNIT-111
Fabrication of Migro- Devices Semiconductors - I"].ms and film depunf cation =|Oxidation - diffusion
- 100 implantatior—e . ; - T

~ Solid free form fabrication

UNIT-1V

MNano Materials: Introduction to Nano phase Materials, effect of reduced size and dimension of
materials, properties of nano structured materials, Processing of nano materials - Sol-gel, electro-
deposition, plasma assisted deposition, Molecular beam epitaxy etc. Applications of Nanostructured
Matenals

UNIT-V

Processing Of Ceramics: Applications, characteristics, classification. Processing of particulate
ceramics, Powder preparations, consolidation, Drying, sintering, Hot compaction, Area of
application, finishing of ceramies.

Processing Of Composites: Composite Layers, Particulate and fiber reinforced composites,
Elastomers. Reinforced plastics, MMC, CMC, Polymer matrix composites.

Reference Books:

1. Fundamentals of Modern Manufacturing: Matenals, Processes, and Systems, M P Groover Wiley
India.

2. Manufacturing Engineering and Technology, 4/e, Serope Kalpakjian, Sieven R Schrmid, Pearson
Education.

3. Manufacturing Processes for Engineering Materials, 5/e, Serope Kalpakjian Pearson Education

4. Fundamentals of Microfabrication Mark Madou CRC Press

5. Modem Ceramic Engineenng by D.W.Richardson, Marcel Dekker Inc.
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1 Year 111 Semester INTELLIGENT MANUFACTURING
SYSTEMS 3 0 3

(OPEN ELECTIVE)

UNIT I:

COMPUTER INTEGRATED MANUFACTURING SYSTEMS: structure and functional areas of
cim system- CAD, CAPP, CAM, CAQC, ASRS. Advantages of CIM. Manufacturing
Commumcation Systems - MAP/TOP, OS] Model, Data Redundancy, Top- down and Bottom-up
Approach, Volume of Information. Intelligent Manufacturing System Components, System
Architecture and Data Flow, System Operation.

UNIT II:

COMPONENTS OF KNOWLEDGE BASED SYSTEMS - Basic Components of Knowledge
Based Svstems, Knowledge Repre-sentatmn Comparison of Knowledge Representation Schemes,
Interference Engi .

UNIT I1I:
MACHINE LEA[R? B ifici ' . - jing. Artificial Neural

Sys—.tems for Process P TS P . . Hn-;:nwledge Based
System for Equipment Se]eutmn [EBSES‘] Manufacmrmg syslem :Ir:mg_n Equpment Selection
Problem, Modeling the Manufacturing Equipment Selection Problem, Problem Solving approach in
KBSES, Structure of the KRSES. UNIT V:

GROUP TECHNOLOGY: Models and Algorthms Visual Method, Coding Method, Cluster
Analysis Method, Matrix Formation - Siumilarity Coefficient Method, Sorting-based Algorithms,
Bond Energy Algorithm, Cost Based method, Cluster Identification Method, Extended CI Method.
Knowledge Based Group Technology - Group Technology in Automated Manufacturing System.
Structure of Knowledge based system for group technology (KBSCIT) — Data Base, Knowledge
Base, Clustening Algorithm.

TEXT BOOKS:

1. Intelligent Manufacturing Systems/ Andrew Kusiak/Prentice Hall.

2. Artificial Neural Networks' Yagna Narayana/PHL2006

3. Automanion, Production Systems and CIM / Groover M.P/PHL 2007
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