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1Tl MFLN ADVANCED OFTIMIFATION TECHNIHES L T F C

COURSE OBJECTIVES:
To introsdoce the various advanced optimization technigoes and their advancemends.

UNITI INTRODUCTHON T Hours
Optimization - Historical Developmeent T icari of oplimizstion |- Sotement of an
Optimization problem = classificatson of optimzation problems.Classical optimization Techmiques = Linear
Programming. Mon-linear Programming, Integer Programming and Dhynamic Programming.

UNIT I FLUEEY SYSTEMS % Hours
Basic definition and terminology, selstweorctic operstions, Furry Seis, Opemtions on Fuzry Seis,
Fuzzry Relations, Membership Functions, Furzy Rules & Fuzry Feasoning, Furzry Inference Systems, Furry
Expert Systems, Furzy Deciston Making; Meurn=furzy modeling: Adaptive MeurosFuzzy Inference Sysiems,
Coactive Meuro-Fuzzy Modelmg. Classification and Begresszion Trees, Data Clesiering Algorithms, Rulebase
Structure [dentification and Newro-Fuzry Control , Applications of neuro=forry modeling

UNIT I ARTIFICIAL NEURAL NETWOREKS 1 Hours
Introduction - Fundamental concept - Evolwtion of Mewmnl Metworks ~ Basic Models of Artificial Meuwral
Metworks = Important Termimologies of AMMz = MeCulloch:Pins Newron = Linear Sepambility = Hebb
Metwork. SupenvisedLeaming Metwork: Perceptron Metworks = Adaline = Muliiple Adaptive Linear Newrons =
Back:Propagation Metwork = Radial BasikFunction Ketwork_Applications of ANN.

UNIT IV GENETIC ALGORITHM 1 Hours
Introduction o Genetic Algorithms (GA) Representation, Opersiors in GA, Fiiness function. population,
building block hypothesis and schema theorem; Geneetic algorithms operators- methods of selection, crossover
and muiation, simple GA(SGA L other types of GA, generation gap, steady staie G, Applications of G
UNITV SWARM INTELLIGENCE % Hoars
Swarm imtelligence, Various animal behaviors, Ant Colony optimization, swamm intelligence in bees, flodks of
binds, shoals of fish, ant-based rowting, Particle Swarm optimization

TOTAL: 45 HOURS
REFERENCES:
1.5.8. Rao, "Engincenng Cptimdazation: Theory and Practice®, New Age International PiLad.. Mew Delhi, 2000,
2.5, Rajeschamn and GAY . Pai, Meural Networks, Fuezy Logic and Genetic Algorithms, FHI, 2003.
3. Timothy J Ross, Furry Logic with Engineering Applications, MoGraw-Hill, 1997,
4. 15 R Jang, C.T Sumn and E.Mizotani, Neuro-Furzy and Soft Computing, PHI, 2004, Prarson Education.
4. 8N, Siverandom and 5 N. Deepa, Principles of Sof Computing, Wiley Indin, 3007 ISBM: 10c 81-268-1073-F
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1TMFIR2 POLYMERS AND COMPOSITE MATERIALS L T F C
3 a n 3

COURSE OBJECTIVES:
1. To study mairix material, reinforcements of polymer mainix composites, MMC and cemmic
malrx composites.
I To develop knowledge on processing, interfacial properties and applicatson ofcomposiies.

Farming. Generl] Machiming Fq:rmlﬁ- n-FFhm::-- Maochining Parameters and Ihﬂ'ei'Euct Icunmg of Plastics
= Thermal boneding -~ Applications.
UNIT I FIBERS AND MATRIX MATERIALS % Homrs
Fibers = Fabmcation, Strocture, properties and applicatbions = Glass fiber, Boron fiber, carbon fiber, arganic
fiber, cermmic and metallic fibers - whiskers-Fabrication of Matrix materials - polymers, metals and comamics
and their properties = mierfaces = Weitahility = Types of bonding at theinterface= Tests for measuring
interfocial srength « Physical and chemical propertics.
UNIT I PFROCESSING OF POLYMER MATRIX COMPOSITES % Homrs
Thermesei mairix composites: hand loyop, spray. filament winding, Pulinosion, resin transfer moulding,
sutcclave moulding - bag moulding, compression moulding with Bulk Moulding Compound and sheet
Moulding Compound - thermaplastic mainx composites = film stacking. diaphragm forming, thermoplastic tape
laying, injection moulding - interfoces m PMCs « stnuctare, properties and application of PMCs -recycling
ofFMCs.
UNIT IV PROCESSING OF METAL MATRIX COMPOSITES % Homrs
Metallic matrices aluminiwm, titanum, magnesism. copper alloys - processing of MMCs: liquid state, Solid
state, in sito fabrication techmiques - diffimion bonding - powder metallurgy techniques- mmerfaces im MMCs -
mezchanical properties - machining of MMCs - Applications.
UNIT Y PFROCESSING OF CERAMIC MATRIX COMPOSITES AND CARBON- % Homrs
CARBON COMPOISITES
Processing of CMCs: cold pressing, sintering, reaction bonding. liquid infiliration, lanxide process - in sibo
chemical reaction techmiques: chemical vapour deposition, chemical vqnl.l.nrnprgmﬂm.ﬂl-gel— imerfoces i
CMCs - mechanical properties and applications of CMCs - Carbon-carbon. Composiies -
TOTAL: -t‘i HOURS
REFERENCES:
|. Krishnan K Chawla, Composite Materials: Science and Engineering, Inemational Edition, Springer,
12 ISBMN-9TRA38T-Td k=l
2 Mallick P.K_, Fiber Reinforced Composites: Materials, Manufcturing and Design, CRC press, Mew Dielhi,
ILISBN-0845342058.
3. Jamal Y. Sheikh-Ahmad, Machining of Polymer Composites, Springer. USA, 2009, ISBN: 9780 38735535
o
4. Mallick, PK. and Mewman.5., Composite Maierials Technology, Hanser Publishers 2003,
5. Harold Belofsky, Plastics, Product Design and Process Enginecring. Hanser Publishers 2002,
. Scamour, EB. Modemn Plastics Technology, Prentice Hall, 2002
7. Said Jahanmir, Ramuku M. and PhilpKoshy, Machinimg of Ceramics and Compaosites, Marcel Dekker Inc.,
Mew Yook, 1999, ]SEN: 0824740 ] T8-x.
8. A5M Handbook - Composites, Vol-21, 2001, ISBN: 9T80-87] T0-T03-1.
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ITOZMF103 MATERIALS TESTING AND MECHANICAL L T P C
CHARACTERIZATION 3 8 0 3

COURSE OBIECTIVES:

The shedents are expecied to be knowledgeable in mécrostrocture evaluation, crystal strociure
analysis, electron microscopy, Chemécal Thermal Analysis. static and dynamic mechamical
testing methods.

UNIT L MICRO AND CRYSTAL STRUCTURE ANALYSIS % Hours
Principles of Opical Microscopy = Specimen Preparation Technigues ~ Polishing and Eiching - Polarization
Techniques = Quanimative Memllography - Estimation of graim size = ASTM gmin soe pumbers -
Microstructure of Engineering Materiaks = Elements of Crystallography = X- ray  Diffractson - Bragg™s law -
Techniques of Xaay Cnsiallography - Debye = Scherer camem - Geiger Difffactometer - analysis of
Diffraction patiens - [mer planer spacing - ldentification of Crysial Stncbore, Elements of Electron
Diffraction

UNIT 1T ELECTRON MICROSCOPY % Hours
Interaction of Electron Beam with Materials -~ Transmission Electron Microscopy - Specimen Preparation -
Imagimg Techniques = BF & DF = SAD - Electron Probe Microanalysis - Scanming Electron Microscopy -
Consiroction & waorking of SEM - vanous Imaging Technigues - Applications- Atomic Foroe Microscopy-
Construction & working of AFM - Applicabons .

UNIT I CHEMICAL ANDTHERMAL ANALYSIS % Hoars
Basic Principles, Practice and Applications of X-Ray Spectrometry, Wave Dispersve X-Ray Spectrometry,
Auger Spectroscopy, Secondary bon Mass Spectroscopy, Fourier Transform Infra Red Spectroscopy (FTIR)-
Proion Induced X-Ray Emission Spectroscopy. Differestial Thermal Analysis. Differential Scanning
Caborimetry (DEC) And Thermo Gravitymetric Analbysis (TGAY

UNIT IV MECHANMCAL TESTING =STATIC TESTS % Hoars

Hardness = Brmell, Vickers, Rockwell and Micro Harmdness Test = Temsile Test - Siress = Smin - plod = Proof
Stress = Torsion Test - Dootility Measorement - Impact Test = Charpyd&lzod -~ DWTT = Fracture Toughness
Test, Codes and standands for testing metallic and composile materials.

UNIT ¥ MECHANHCAL TESTING ~-DYNAMIC TESTS % Hours
Fatigue = Low & High Cycle Fattgoes ~ Rotatmg Beam & Plave Bending HCF tests = 5<M corve = LCF tests -
Crack Growth studies = Creep Tesis = LM parameters = AE Tests-modal analysis - Applications of Dynamic
Tests.

TOTAL: 45 HIWURS
REFERENCES:

1. Culity B.D., Steck 5. R& Stock 5., Elements of X my I:riﬂ'rlﬂinn,lfdﬁd.ilbnl Prentice Hall 200 .
2. Dheter G.E, Mechanical Mel:J]urm'.l]dEdjl:im]-IEBH:m?ﬂlﬂQJH. MciGrrmw Hill 1988,

3. Davis, H.E., Hauck G. & Troxell G.E_, The Testing of engineering Materiabs, (4™ Edition), McGraw Hill,
College Divn..1982.

4. Suryanarayana A. V. K., Testing of metallic ml:dlhllndEdem].ES publications. 7007

5. Newby J., Metak Hand Book- Metallography & Micro Struchures, (%M Edition), ASM International, 1989,
. ASM Hand book-Materials characterization, Vol - 10,2004,
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1ITEMF1M INDUSTRIAL AUTOMATION AND MECHATRONICS L T F
T v 0 3

COURSE OBJECTIVES:
Enowledge in Indusirial Aviomation and Mechatronics systems and mmpan the source of
concepls and techniques, which have recently been spplied in practical sinmtion. [t gives the
frame waork of knowledge that allows engineers and techmicians to develop an interdisciplimary
unsderstanding and integrated approach to engineering

UNITI INDUSTRIAL AUTOMATHIN % Hours
Rale of aulomation in indusiries. Benefits of automation ~Introduction 1o fluid power, Advantages of fluid
power, Application of fluid power system <Types of fluid power systems - Intreduction 1o awomation iooks: Low
oost aomation, PLC, DS, SCADA -Awomation strategy evolution.

UNIT L1 INTRODNCTHN TO MECHATRONICS % Homrs

Introduction to Mechaironics-systems = Mechatronics approach so modern engineering and design -~ Need of
Mechatronics — Emerging oreas of Mechatronics - Clesification of Mechatronics — Mechatronics elements.

UNIT I SENSORS AND TRANSDUCERS % Hours
Iniroduction = Performance Terminology - Polentiometers = Straim gauges = LVDT - Eddy curment sensor -
Hall effect sensor = Capacitance sensors — Diigial ransducers = Tempemture sensors ~ Oyptical sensors = Piexo
electric sensor-ulirasonic sensors - Proximity sensors = Sigmal processing techniques.

UNIT IV ACTUATORS % Hours
Switching Devices, Classification of sctustors — Electical sctustors - Solid state relays,  solenoids, DUC.
meoiors, Servo modors, Stepper modors - Inferfacing with microcontroller through Hebridge Cirooits =
Piezozlectnc actuators.
UNIT Y MECHATRONI SYSTEMS 9 Hours
Design process-singes of design process -~ Traditional and Mechatronics design concepis -~ Case shafies -
Engine managemend sysicm. Auiomatic camem. Awmomatic wishing machine, Pick and place robots.

TOTAL: 45 HOURS
REFERENCES:
|.R.K.Rajput A Text Book of Mechatronics, Chand &Co, 2007
2.W Baolton -Mechatronics|Pearson Education Limited 2004
FAMLAL Maridi& J.G. Mazidi, 8051 Miorcontroller and embedded systems 2002
4. Devadasshetty, Richard A. Kolk, -Mechatromics System Designl, PWS Publishing Company, 2001
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1TOZMFLE ROBOT DESIGN & PROGRAMMING L T F
L ] 3

COURSE DBJECTIVES:

1. T teach the students. aboart the kinematic amrangement of robots and its applications in the area
of mamufacturing seciors

2. To expaose the students to builld a robot for any type of application

UNITI INTRODUCTIHYN % Hours
Diefinition, Meed Application, Types of robots = Clsifications = Configuration, work volume, control boops,
controds and inelligence, specifications of robot, degrees of freedoms, end effeciors - bypes, selection
applications.

UNIT I ROBOT KINEMATIH"S % Homrs
Introduction ~ Matrix representation Homogeneous transformation, forward and inverse - Kmematic equations,
Denvit = Harenbers representatbons = Inverse Kinematic relations. Fundamenial peoblems with D:-H
represeniation, differential motion and vebocity of frames = Jacobian, Differential Charges between frames:
UNIT LI ROBOT DYNAMICS AND TRAJECTORY PLANNING 9 Hoars
Lagrangeon mechanics. dynamic equations for sing, double and muliiple DOF robois = siatic foroe analysis of
robots, Trajectory planming - joint space, Cartesian space description and trmjeciory planning - third crder, fifth
order = Palynomial trajectory planning

UNIT IV ROBOT PROGRAMMING & Al TECHNIHES % Hoars
Types of Progmmming - Teach Pendant programming - Basic concepis in Al techniques - Concept of
knowledge represeniations = Expert system and #s componenis.

UNIT W ROBOT SENSORS AND ACTUATORS 9 Hoars
Dlesign of Robots = characienstics of achoating sysiems, comparison, microprocessors. coniro| of elecinic motors,
magnetasirictive achmtors, shape memary type meials, sensors, position, velocity, force, temperaiure, pressure
sensars — Contact and non contact sensors, infrared sensors, ROC, vision sensors.

TOTAL: 45 HOURS
REFERENCES:
| Saeed B Niku, Introduction to Robotics, Analysis, system, Applications”, Pearson educations, 17002
2. Groover.MLP. Industrial Robotics, McGraw - Hill Intemational editicn, | 996,

3. Wesley E Snyder R, Industrial Robots, Comguter Interfacing and Control®, Prentice Hall Inmemational
Edition, | %88,

4. Gordon Mair, Industrial Robotics®, Prentice Hall (L)1 988




1TOANED0 MICROELECTRO MECHANICAL SVETEMEAND. MANG L TFC
3

TECHNOLOGY 003
ATM:
= To inspirs ths smd=nts to =xped o the trends inmamfachwing of mico componants and meswns
systems o pappsak
OBIJECTIVES:

= Toexpaoss the student o the evalnton of micra el saremechen @] gysems, 1o the varions fabicaion
technigques and to maks sudans 1o be avars of micpadystos.

= Also toimpentknowledes to ths smdents 2bowt papo marerizls and varioos pang messnrements techmiques

UNITI OVER VIEW OF MEAMEANDMI CROSY STEME L]

Drefinition —historicd development — propertizs, dzsim and fhication mwic-system, microslactronics,
warking painciple zpplicatons and sdvantasss ofmdcro system Sabsteates and wafees, silicon a5 substrate
materizl, mechamicz] praparties of 54 Silicon Compomds - silicon piszg sesistoss, (alingp arsenide, quartz,
palymers for MEMS, conductive polymers.

UNITII FABRIC ATTON FROCESSES AND MICROSVSTEA PACEACGING 10

Photolithosraphy, photo resistapplications, light sonsces, ion implantation, diffnsion—Oxidation - thenmal
oxidation, siicon dioxids, chemmical yapon deposition, sputizrins - deposition by epissgy — tchinz — bulk and
surfacs machining — LIGA process — LASER. Eleciron beam Jon beam procsssss

- Wask less lithography: Mlicro systempaclasing —paclasing desim- levels of micns system packaging -die
lewvel, devics level and system leval — imterfacss in packasing — packaging technalogies- Assembly of
Microsystems

UNITIII MICEODEVICES 8

Sansofs — clessification — signal conversion idszl characterization of sensofs micro actustors, mechanical
NS0T —MeameEnds - displaosment sensors, prasswrs sensor, flowr sensors, Acoderometer | chemical and bio

SEM501 - sEnsitivity, relizbility and responss of micro-sensof - mico aciuators — applications.

UNITIV SCIENCE ANDSYNTHESIS OFNANOAATERIALS 10

Classifitim of panp stocwres — Effect of papn scale dmensions on various propentiss — stroctosal, thenmal,
chemical, mamstic, optic] and el=cironic propertiss fluid dynamics —-Effect of pang sc2ls dimensions on
machamical propertiss - vibration, bending, facmss

Wanaoparticles, SalGe] Syathesis, Inert G Condensation, High enermy Ball Milline, Plasms Symdhesis, Elacto

deposition and other techniguss. Symthesis of Carbon nanotobes — So0lid carbon source bas=d production
techniguoes — (eseons carbon souss based prodoction techmiques — Dizmond 1ike cashan costine Top dovpamd

ERIALS 11
acterization — analytical imasinztechnigoses -
ﬂ:ums:upw : qw, 2201 nﬂ:umscﬂ]wsmmnwalach'un micrascapy, confocal LASER scanning
MiCIOsCOpY - tansmission eleciron microscapy, ansmizaion slsctron miadscopy, scanming tunneling
micrascopy, snmic fecs microsopy, diffracion chniques —specroscopy tachmiques — Faman spedrascapy,
3D surfzce analysis — Mlechanical, Mametic and therma] propertiss - Mano positioning systems.
TOTAL: 45 FERIODS
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ITMF 16 CAD { CAMLABR

COURSE OBJECTIVES:
1. Te teach the students about the drafting of 20 components and analyzing the same using
various CAD packages and programming of CNC machines
2. To train them to use the various sensors

LIST OF EXPERIMENTS:
CAM LABORATORY
1. Exercize om CWC Lathe: Plain Tuming
2. Exercise om CNC Milling Machine: Profile Milling
3. Study of Sensors
CAD LABORATORY
2Dy modelng and 30 modeling of componems such &
|. Bearing
2. Couplings
3. Gears
4. Sheet Metal Components
5. Jigs. Fixtures and Ddie Assemblies.
TOTAL: 45 HH

1TOEMF1T INDUSTRIAL AUTOMATION AND MECHATRONICS LAB L T F

COURSE ORIECTIVES:

To train the students to have a hands on fraining of the basic concepis of various indusinal
automation and Mechatronics systems

LIST OF EXPERIMENTS:

1. Sinmlation of single and double acting cylindencircwits

2. Sismulation of Hydrauliccincwits

3. Sipmulation of electro prewmaticcirouits

4. Sinmlatson of electro hydrauliccircnits

5. Simmulation of PLCcircuits

fi. Software sinmlation of fluid power circuits using a soffware package.

7. Sinmlatson of various Mechatrowics sysiems using hardware components

R=

FRHHEY RS
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1TEMFL0E COMMUNHCATION SKILLS LAR L T F C
{Common o all M.E Progarmmes) o 0 |
COURSE OBJECTIVES:
1. To acguire skills for using English im workplace effectely.
2. To comermmicaie for essential business needs.
3 To prepare students for taking BEC Vantge level examinaiion which & an Infernstional

Benchmark for English language proficiency of Cambndge English Language Assessment
LIST OF EXPERIMENTS:

1. GRAMMAR AND VOXCABULARY

Forming asking complex quesiions - expressing purpese and function ~modal verbs - impersonal passive
vaice- Repaned speech = camse and effect = relatve pronouns = expressions followed by = img forms-
acronyms — marketing terms ( vocabulary — financial terms — collocations — discourse markers

1. LISTEXING
Purposes of listening - feamures of listening texis - poiental barriers o |istening - specific listewing skills -
strategies to use when listening- distinguishing relevant from imelevant information - gap filling exercise -
multiple=chodce options - note completion = matching and multiple chaice questions - listening for specific
imformatian, gist., topec, conext and fmotion.
1. SPEAKING
Word and sentence stress = clear individoal sounds = tum toking = indtsating and responding = intonation
pabterms - pronunciation - mother ongue innsion- comversation practice - umn-taking and sustaining the
mieraction by instiating and respondimg approprately- Public Speech ~ Lectures.
4. REAIN™G
Purpeses of reading ~ potential harmers to reading ~ paraphrasing - identifying facts and ideas — skimming
and scamxing for information - matching statemenis with texts— spotiing reference wonds - understanding
text siniure - undersinding the ideas in & text - distinguishing between the comect answer and the
distracier = understanding cohesion in a text = deciphenng conextual meaning of words and phrases = cloge
= proof reading = tanscoding,
¥ WRITING

Paragmapling a text - using appropriale comeclives - editing practice -Longer Documenis: writing a
| propocal & Feponc Apends = Mlinutes = Circular

TOTAL: 3 HIMRES
ADMTIONAL EXPFERIMENTS:
1. Body Language: Kinesics, Proccemics, Para linguistic, Muances of Speech Dhellivery
2. Persomality Development: Building self esteem
3. Team work
COURSE O1TTOOMES:
On the successfisl completion of the cowrse, students will be able to
Tl : To ensble stndenis to get Imemational recognitson for work and sy,
U0 To use English confidently in the International bosiness environments.
C03: Tao be able to ke pan in business discussion. read company liverature, write formal and informal
business comespondenoes and listen and understand husiness conversations
REFERENCES:
| Guy Brook-Han, “BEC VANTAGE: BUSINESS BENCHMARK Upper-Intermediste - Sudent’s Book™, 19
Editzon, Cambridge University Press, Mew Delha, 2006,
2. Cambridge Examimations Publshing, “Cambridge BEC VANTAGE - Selfsmdy Edmtion™, Cambridge
University Press, LK, 20615,
3. Swets, Paul. W. 1983, The An of Talking 5o That People Will Listen: Getting
4. The Process of Wiiting- Plarming and Research, Writing. Drafting and Revising
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ITOIMF2 ADVANCED MACHINING TECHNOLOMGY L T F C
3 o B 3
COURSE OBJECTIVES:
1. Tov inpant knowledge in the area of advanced machining processes.
UNITL METAL CUTTING B Howrs

Mfetal Cutting Technology: Introduction to metal cutting - tool nomenclature and cutting forces - themmal
aspects of machining « tnol materials - tool life and tood wear « traditional and noniraditional machiming - high
speed machining.

UNIT I MECHANICAL ENERGY PROCESSES 10 Howrs
Mechanical Processes: Ultrasonic Mochining - Water Jet Machining - Abraive Jet Machining - Abrasive Water
Jet Machining - loe Jet Machining - Magnetic Abmsive Finishing

UNIT L CHEMICAL ENERGY PROCESSES 9 Howrs
Chemical and Electrochemical Processes: Chemical Milling « Phosochemical Milling - Electropolishing «
Elecirochemical Machining « Electrochemical Drilling « Shaped Tube Electrolytic Machdining.

UNIT IV THERMAL ENERGY PROCESSES 9 Houwrs
Theermal Precesses: Electric Discharge Machining - Laser Beam Machining - Electron Beam Machining -
Plasma Beam Machining = lon Beam Machining

UNITY HYEBRID PROCESSES SHowrs
Hybnd Processes: Electrochemscal Grinding, Honmng, Superfinishing and Buffing - Ulirasonic and Laser
Assisted ECM - Electroerosion Dissobution Machining - Abrasive Electrodischarge Machining - EDM with
Uktrasanic Assistance

TOTAL: &FINWHRS
COURSE DUTCOMES:
Om the Successful completion of the course, Students will be able to
C0: Sclent suitnble machining process for suitable materials
COYL: Select optimum parameters for the respective machining process
C03: Summarizes the menits and demerits of the mon-traditsonal manufacturing process
REFERENCES:
I. Bhattacharya "Metal Cutting Theory and Practice”, Mew Central Book Agency (ph Lad., Calcuttal 984
X Boothroy DG, end Knight. WA “Fundamentals of Machining and Mochine tools®, Marcel Dekker, Mew
York, 1989,
3. Hazsan Abded - Gawad El-Hodfy "Advanced Machining Processes”, MeGraw, Mew York, 2003,
d. Wellar, E.J. "Non=Traditional Machining Processes”. Society of Manufacturing Engineers Publications. Ind
Edition, Michigan, 1984,
3. Metals Handbook. Wol. 16, Machining. Materials Park; OH: ASM Imemational, 19935,
& Kalpakjian, 5 “Mamufactunng Process for Engineering Materals”, MA:Addson-Weskey, 1997,
7. Browm, J “Advanced Machiring Techmology Handbook™, New Yaork: MolGraw-Hill, 1995
& Molreough, ) “Advanced Methods of Machining”, London. Mew York: Chapman and Hall, London, 1985,
% Rumyantsev, E and Davydov, A “Electrochemical Machiming of Metals™, Moscow:Mir Publishers, 1984,
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ITOZMF202 FLEXIBLE TOHMLING AND AUTOMATED INSFECTION L T P C
3 a 0 3

COURSE ORIECTIVES:
l. To ipart knowledge in the area of Tooling in Manufsctburing and Inspection.

UmITl INTRODUCTION @ Hours

Intreduction 1o Principles of Tooling in Manufacturing -Economics of Tooling- Pre <Design Product and Process
Analyziz -Amomated Tooling for Machining-Tool Changers-Toal Presets

UNIT I FLEXIBLETONFLING 9 Hours
Flexible Tooling ~Tocding for Forming- Evalution of Dies, Forging, Bending and Drrwing and Extnesion
Processes- Tooling for Casting processes ~MMechanization ~Flexible tocling in Mon Traditional Manufsctaring
UNIT I MICROMANUFACTURING 9 Howrs
Toaaling for Micro Manufsctoring-Tooling for Physical and Mechamical joining Processes-Tooling for ChM-
Teeol handling Robots.

UNIT IV VISUAL REALISA 9 Hours
Principles of Gaugimg - Mew concepis for gaging,. inspection, checking, machine vision, and rohotic testing.
Smart Inspection Sysiems - Techmiques and Applications of Intelligent Vision -5tages of automated visual
inspection (AW and "sman® mspection systems- examples

UNITY ARTIFICIAL INTELLIGENCE 9 Hours
Application of conventional and artificial mtelligence technigues in AVL AVI process, from illuménation, image
enhancement, segmemtation and feature extraction, through to classification, and includes case stodies of
mplementad AV systems-Robots in Automated Inspectson Tutorial: Design of Tooling Layout for Autemats,
e Design. Modular Fixture Design Practice: Exercises in CMM and Robods for Inspection

TOTAL: 45 HOWRS
COURSE OUTOOMES:
O the Successfisl completion of the cowrse, Stodents will be able 1o
C01: Stsie of Art in Tooling in Manufscturing and Inspection
C02: Design and Develop tooling for Flexible Manofactaring
C03: Design and Develop Automaied Inspection Systems.

REFERENCES:

1. Mikell P Groover Fundamentals of Modem Manufactenng: Materials, Processes, and Systems John Wiley
and Soms 2002,

1 Stephen Murphy In-Process Measorement and Controlz 32 (Semes Manufacturing Engineering and Materials
Processing) CRC Press 1990,

3. Boothrowd, G. (2003 ). Assembly sutcmaiion and product dessgn (Vel. 5360 Boca Raton, FL: Taylor &
Francis.

4. Stanley L. Robinson, Richard Kendall Miller Automated Inspection and Quality Assurance 1989 CRC Press

3. Droc T. Pham and B 1 Adcock Smarnt Inspection Systems: Techmiques and Applications of Intelligent Vision
Academic Press.

. Black, J. Temple. The Design of the Factory with a Future. MeGraw-Hill Companges, 1991,
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1THEMF203 THEORY OF METAL FORMING L T FP C
] a0 3

CORSE OBIECTIVES:

l. To smdy the basic concepts of naeinl fomying techniques and 1o develop force caloalation in
meizl forming process.

2. Tosmdy the therma mechamioal regimes and its requirensents of izl forming.
UNIT I THEQRY OF FLASTIOTY % Hours
Theory of plastic deformation = Yield cnteria - Tresca mnd Von-mises - [Nsionion energy - Siress- sirmin
relation ~ Mohr, s circle representation of & state of stress ~ cylindrical and spherical co-ordinate system - mpper
and lower bound sobation methods ~ Overview of FEM applications in Metal Forming analysis.
UNIT I THEOQRY AND PRACTICE OF BULK FORMING PROCESSES & Hours
Analysis of plasiic deformation i Forging., Bolling, Extrasion, rod/wire drawing and tube drawming - Effect of
friction - calculation of forces, work done - Process parameiers, equipment wsed ~ Defects - opplicatons -
Recent advances in Forging, Rollimg, Fxwrusion and Drawing processes - Diesign consideration in fomuing.

UNIT Il SHEET METAL FORMING & Hours
Farmability stadies - Conventiomal processes < H E R F sechniques - Superplastic forming rechniques = Hydra
forming - Swech forming - Water hammer forming - Principles ond process parameiers - Adventage,
Limitations and spplication

UNIT IV POWDER METALLURGY AND SPECIAL FORMING FROCESSES % Hours
Orverview of M tachnbges - Advaniages - spplications - Powder prefoms forging - powder rolling - Tooling,
process parameters and applications. - Orbiial forging - lsothemal forging - Hot and cold isosintic pressing -
High speed extrusion = Rubber pad forming = Fine blanking = LASER beans forming

UNIT ¥ SURFACE TREATMENT AND METAL FORMING APPLICATIONS % Hours
Experimen techmi of lustion of i |nnﬂhmmgs&nlm-1nmﬂmmmﬂ
gliding velocity - Frictics hest genemstion - Friction between meetallic layers - Lobrication camier loyer -
Surfnce irestment for drawing, sheet meizl fomesng, Eviusion, hot and cold forging. Processing of thin Al inpes
= Claddimg of Al slloys = Deplex ond mriplex stee] rolling = Thermo mechanical regimes of Ti and Al alloys
during deformanon - Formability of welded blank sheet - Laser structured steel sheet - Formabiliy of
lamsimated sheet.

TOTAL: 45 HOURS

COURSE OUTCOMES:
O the Swccessful completion of the course, Swdenis will ke able to

Tz Fem applications im metal forming,

C02 Plasic deformations and recent advances in design.

C03:  Powder metallurgy and meial fomumng applications.
REFEREMNCES:
1. Helmi A Youssed, Hassan A El-Hofy, Manufi i Techsology: Munerlala, Py and E CRC

el bcathonn paressa 200 2

2. SAE Trarsacions, Jossmal of Materials ssd Manufscumng Secton 5, 1995 -2007
3. Surenderkumar, Teclnology of Menal F g P Prestaze Hall IndiaPub labers 2000
4. Marcimak 2 Dunzand L HuS 1. _Mechanesedihesivsal Forming.,, Butierworth-Hesssmann An [sspan

ol Elesevier, 2006
5. Maggal G, Mietal F, g Pn Ko puibslishiess, 2005
6. Altan T., Metal forssisg — Fund ik and appl = Soctety of Meds, Meals pask, 2003
7. ASM Hand Beok, Fomung and Forging, Minth edien, Vol - 14,2003
H. it Bobayashi, Soo I ok Aban, T Meal forming s Fisine Element Method, Oecfioed University Press, 2001
9, Proc 06N 15 Ad i Metal FormsggiMIT M arch 200
Lk Dreter GE. Mechanical Mealesgy (Revised Edinon 1) MoGaw Hill Co., 1583
11. Altan T, Soo-1K-oh, Gegel, HL — Meaal fiseming, fusd Is el Al A Soctery of Metls,
Mietals Park, Oloo 19495,
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ITREMF204 ADVANCES IN CASTING AND WELDING L T F C
8 0 3
COHURSE OBIECTIVES:
1. To study the metzllirgical concepis and spplications of casting and welding process.
2. To sequire knowledge in CAD of casting and sutcmation of welding process.

UNIT I CASTING DESIGN & Haurs
Hear wansfer between metal and mould — Design corsiderations i costing - Designing for  directional
solidification and numimum stresses - principles and design of gating andrisering

UNIT I CASTING METALLURGY & Haurs
Zolidification of pare metal and alloys - shrinkage in cast meizls - progressive and directional solidification —
Degasification of the melt-casting defocts - Costability of steel | Cast Iron, Al alloys . Babbin slloy and Cwa alloy.
UNIT 11 HECENT TRENDS IN CASTING AND FOUNDRY LAYOUT & Hours
Shell moulding, precision imvestment casting, C02 moulding, centrifagal casting, Die casting, Contimsoms

casting, Counier gravity low pressume castng, Squsere moesses. Layout of mechanized
foundry - sand peclamation - material hﬂ]mgnﬁ:ﬂniypnﬂuimcaun‘ufmlnundq—ﬂmmhd
design of casting.

UNIT IV WELMNG METALLURGY AND DESIGN 11 Husirs

Heat affected Zone and it characienstics - Weldshility of steels, cast iron. sminless sieel. alumisem, Mg , Cu .
Fircomium and rieedam slloys - Caorbon Equivalent of Plain and alloy steds Hydrogen embrinlensent -
Lamellar iearing -~ Residmal sress - Distortion and iis contred . Hem wansfer and solidification - Analysis of
siresses in welded stuciures = pre and post welding beai irestments = weld joint design = welding defects -
Tesiing of weldment.
UNIT ¥ HECENT TREXNDS IN WELDING 11 Heurs
I-'n:m:n weitq.. I:'mlnu. stir welding - explosive welding - diffusion bosding - high frequency induction
= eleciron beans welding - Laser beam welding ~Plesma welding - Electroslag
wddl.ng_- NATOW Bap. Ir}h'hirl.n wire notive THG = Tondem MIG- modem brazing and soldening sechniques -
imduction, dip resismnce. diffesion processes - Hot g, wave and vapour phase soldering. Overview of
mutomstion of welding in serospace, moclear, surface wanspont vehicles and ender wateraelding.

TOTAL FHOIRE
COHRSE (OUTCOMES:

O the Swmcoessfil completion of the cowrse, Smdenis will be ahlz 1o

CO: Designimg for directional selidification and minismem sipesses.

€02 Solidification and casi abiliy of steel.

CO%: Recent rends in welding,

COd: Analysis of siress in welded struciures.

C04: Recent trends im costing technology.
REFERENCES:
L. AZM Handbook, Vol 13, Castisg, 2004,
2. ASM Handbook vaol.t, welding Brozing & Soldering, 2003,
3. Jain P.L, Principles of Foundry Technodogy, TainMoliran#ill Publishers, 2003,
4. Parmer R.5.. Welding Engineening and Techmology, KhannaPublishers, 2002
4. Srimivasan MK, Welding Technology, Khanna Tech Publishers, 2002
. Heineloperd Rosenthal, Principles of Metal Casting, Tata MeGraw Hill, 2000,
7. Carrry B, Miodern Welding Techmology, Prestice Hall Pyt Lidl, 30402
8. Conmu ). Ady d welding sysiems — Vol L, 10 amed 1L, JADC0 Publishers, 1954
9. Joirowski, “Robolic welding-A guide io selection and application”, Society of mechanical Engimeers, 1587
10.8chwariz, M.M., “Source book on innovative welding processes”, Amencan Society for Metals (OH10), 19851
11.Lancaster. 1. F_, “Meizllurgy of welding”, George Alien & Unwin Pablishers, 1980,
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1TaMF20E PRECISIHN MACHINING L T F C
Y @ n 5
COHRSE OBJECTIVES:
1. To impan knowledge on verious micro/nano fmishing rechmiques for the production of
required componenis.
UNIT I INTRODLUCTHON % Hoars

Micro- manufscuring- types- micromachining- classification- mechanical sdvanced micro- machining
PrOCesses.
UNIT 11 MENMS % Homrs

Ailvanced nand inishing processes-Micro Elecioo Mechmmioal Sysiems | MERNS | - Mano Eleciro Mechanical
Svsiems [MEMS)L

UNIT I MICRO MACHING - 1 % Hawrs
Lithscsgraphy-diameomd turming - micro drillisg - miceo milling - Elecirical Discharge Micro-Machiming | ED0B
= Eleero Chemicsl Micro-Mochiming [ ECMM)

UNIT IV MLCRO MACHING - 2 % Howrs
Wire Elecinical Discharge Micro-Machining (EDMM)- Laser Micro-Machining (LMM) - Types of Lasers Moo
finishing- magneiorheological finishing process-micronano  fmishing with flexible fow of shrasives-
Electrabytic In-process Diressing {ELITY) Grinding.

UNIT ¥ ELECTRONMICROSODFY % Homrs

Profilometers - optical microscogy - confocal leser scanning microscopy- Scanning Electron Microscope
(SEM pAsomic Force Micrescope (AFML

TOTAL: 42 HOLU RS

COURSE OUTCOMES:
O the Swecessiul completion of the course, Stadents will be able 1o
Cirl:  Recognize the vanoes micre machining
C02:  Apply various micro'namo finishing technigqees for the production of required components
C08:  Sime the neeirological primciples and technigees for the evabmnon of precision machined
COmpaeenis.

REFERENCES:

1. ML Madow, *Fundamendals of Micro Fabrication”, CRC Press, 2002

2% K Jain, “Introduction 1o Micromachining™, Marosa Publishing House, 3000

3. Mark 1. Jackson, “Micno Fabrication and Mano machining™, Tevlor and Framcis, 2046

4. Sevopekalpakjion, “Manufacuring Enge. and Technodogy”, Pearsom Education, 20035

A Y10, “Micro-Manufaciuning Engineering and Techmodogy™, Elsevier Publication, 2010



1703MFO02 FLEXIBLE MANUFACTURING SYSTEMS

COURSE OUTCOMES: LTFC
3003

1. Define the flexibilities in FMS

2. Apply the components o fFMS and theirintegration

3. Analyze theissues related to planning for successful implementation o f FMS

09

UNITI INTRODUCTION
FMS Introduction and Description - Objectives and Benefits of FIVMS - Basic Components of FMS and their

integrationin the data processing systems - Types of FMS - FMS Lavouts — Types of Flexibility - FM3
design crteria- Group Technology — Cellular manufacturing - Differences between FMC and FMS
i . . 0e
FMS workstations - Machining station § CINC/DNC Features —Machine Tool applications - Machining Centers

— Automated Featires and Capabilities - Wash Stations - Coordinate Measuring Machines — Contact and
noncontact mspection principles - Functions of CMM Computer/softwars
UNITIO INDUSTRIAL ROBOTS 0e
Matenal Handling Svstems - Introduction to material handling — material transport systems — AGV's -
conveyors— storage systems - AS/ES — Automatic data capture - Industrial Fobots - Basic Configurations —
Sensors m Fobotics - robot cell design and control - Applications of Industial Robots— Eobot
programuming
UNITIV FMS SOFTWARE 09
FMS Software Structure, Functions and Description - General Structure and Fequirements - Activities and
Functions to be Performed by FIMS Software - Fequirements of FM S Software - Types of FMS Software
Modules - Computer Simulation - Functions of an FMS Host Computer — Distributed systems in FWS — Part
program preparatiorn
UNITV CASE STUDIES 09
Swstem Hardware and General Functionality - Programmable Logic Controllers - Cell Controllers -
Commmurncation Networks - FMS Installation and Inplementation - Case Studies - Just-m-Time production

— CIM Technology
TOTAL: 45 FERIODS
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1T MF 2 METAL FORMING LAR L T F ©
o w4 2
COURSE OBJECTIVES:
# T mrain the studemts 1o have m hands on baving the hasic concepis of metnl foming processes and 1o
deiemime somse meisl fomeng parsmeters fior o given shape

I 1. Determination of sirain bardening exponen. I

I, Determmnaton of stram mle sensitivity mdex.

1. Determination of texsion ies1.

4. Determination of effickency in water hansmer faming.

A, Determination of interfzce friction facior.

. Soady of rolling process.

7. Determination of tongoe mnd force mescaremen in rolling mill.

TOTAL: 45 HOURS
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1704 MF208 COMMUNICATION SKILLS LaB Il L. T 9,C
(Conumon 1o all MLE Progamames) 0 e 2 1

COURSE OBJECTIVES:
1. To peegare stadents for taking BEC Vantage level examination conducted by the
Cambridge English Language Assessment (CELA).
2 To communicate appropriately in business comtexts.
3. To scquire skills for using English in business eaviromment.

LIST OF EXPERIMENTS:

Nww‘:m agreeing / disagr chang decisions, giving and SUPPOMINg opaoes ~
making mni presentations - uudmgnnmnervmu sllsbonmive task - r i

uNIT it WRITING

Business letters - fax - Shorer Docaments: e-mail - memo - message - nole - repon writmg - formal / mformal
styles.

Torx=
COURSE OUTCOMES:
Onthcmfnlcmkmef& course, students will be able 0
Col: E dents w b tenms for communication.

CO2: Use English "ﬂlyuuhe" IDSS CODREXIS.
CO3: Take pant in busmess discussion and write formal and informal business

<

REFERENCES:

1. Guy Brook-Han, BEC VANTAGE: BUSINESS BENCHMARK Upper-Insermedute - Student’s Book, 1st
Edition, Cambridge University Press, New Deli, 2006,

2 Cambridge Examimations Publsshing, Cambadge BEC VANTAGE - Selfstudy Edition, Cambndge
University Press, UK. 2005,



MF7001 FLUID POWER AUTOMATION
AlIM:
To impart knowledge in the area of hydraulics, pneumatic and fluid power components and its functions.

OBJECTIVES:

e To make the students to learn the basic concepts of hydraulics and pneumatics and their controlling elements in the
area of manufacturing process.

e To train the students in designing the hydraulics and pneumatic circuits using various design procedures.

UNIT | INTRODUCTION 5
Need for Automation, Hydraulic & Pneumatic Comparison — 1SO symbols for fluid power elements, Hydraulic, pneumatics
— Selection criteria.

UNIT 11 FLUID POWER GENERATING/UTILIZING ELEMENTS 8
Hydraulic pumps and motor gears, vane, piston pumps-motors-selection and specification-Drive characteristics — Linear
actuator — Types, mounting details, cushioning — power packs — construction. Reservoir capacity, heat dissipation,
accumulators — standard circuit symbols, circuit (flow) analysis.

symbols, circuit (flow) analysis

UNIT I CONTROL AND REGULATION ELEMENTS 8
Direction flow and pressure control valves-Methods of actuation, types, sizing of ports-pressure and temperature
compensation, overlapped and underlapped spool valves-operating characteristics- electro hydraulic servo valves-Different
types-characteristics and performance

UNIT IV CIRCUIT DESIGN 10
Typical industrial hydraulic circuits-Design methodology — Ladder diagram-cascade, method-truth table-Karnaugh map
method-sequencing circuits-combinational and logic circuit.

UNIT V ELECTRO PNEUMATICS & ELECTRONIC CONTROL OF HYDRAULIC
AND PNEUMATIC CIRCUITS 7

Electrical control of pneumatic and hydraulic circuits-use of relays, timers, counters, Ladder diagram. Programmable logic
control of Hydraulics Pneumatics circuits, PLC ladder diagram for various circuits, motion controllers, use of field busses
in circuits. Electronic drive circuits for various Motors.

TOTAL: 45 PERIODS
REFERENCES:

1. W.Bolton, Mechatronics, Electronic control systems in Mechanical and Electrical Engineering Pearson Education,
2003.

2. Peter Rohner, Fluid Power Logic Circuit Design, Mcmelan Prem, 1994.

3. Antony Esposito, Fluid Power Systems and control Prentice-Hall, 1988

4. E.C.Fitch and J.B.Suryaatmadyn. Introduction to fluid logic, McGraw Hill, 1978

5. Peter Rohner, Fluid Power logic circuit design. The Macmillan Press Ltd.,London, 1979
6. Herbert R. Merritt, Hydraulic control systems, John Wiley & Sons, Newyork, 1967
Dudbey. A. Peace, Basic Fluid Power, Prentice Hall Inc, 1967.




MF7009 NON-DESTRUCTIVE EVALUATION LT PC

300 3
AlIM:
To stress the importance of NDT in engineering.
OBJECTIVES:
To introduce all types of NDT and their applications in Engineering.
UNIT I NON-DESTRUCTIVE TESTING: AN INTRODUCTION, VISUAL INSPECTION & LIQUID PENETRANT
TESTING 6

Introduction to various non-destructive methods, Comparison of Destructive and Non destructive Tests, Visual Inspection, Optical aids
used for visual inspection, Applications.

Physical principles, procedure for penetrant testing, Penetrant testing materials, Penetrant testing methods-water washable, Post —
Emulsification methods, Applications

UNIT 11 EDDY CURRENT TESTING & ACOUSTIC EMISSION 10
Principles, Instrumentation for ECT, Absolute, differential probes, Techniques — High sensitivity techniques, Multi frequency, Phased
array ECT, Applications.

Principle of AET, Instrumentation, Applications - testing of metal pressure vessels, Fatigue crack detection in aerospace structures.

UNIT I MAGNETIC PARTICLE TESTING & THERMOGRAPHY 10
Principle of MPT, procedure used for testing a component, Equipment used for MPT, Magnetizing techniques, Applications.

Principle of Thermography, Infrared Radiometry, Active thermography measurements, Applications — Imaging entrapped water under an
epoxy coating, Detection of carbon fiber contaminants.

UNIT IV ULTRASONIC TESTING 10
Principle, Ultrasonic transducers, Ultrasonic Flaw detection Equipment, Modes of display A- scan, B- Scan, C- Scan, Applications,
Inspection Methods - Normal Incident Pulse-Echo Inspection, Normal Incident Through-transmission Testing, Angle Beam Pulse-Echo
testing, TOFD Technique, Applications of Normal Beam Inspection in detecting fatigue cracks, Inclusions,Slag,Porosity

UNIT V RADIOGRAPHY 9
Principle of Radiography, x-ray and gamma ray sources- safety procedures and standards, Effect of radiation on Film, Radiographic
imaging, Inspection Techniques — Single wall single image, Double wall Penetration, Multiwall Penetration technique, Real Time
Radiography - Codes, standards, specification and procedures and case studies in Radiography test.

Case studies on defects in cast, rolled, extruded, welded and heat treated components - Comparison and selection of various NDT
techniques

TOTAL: 45 PERIODS
REFERENCES:

1. Baldev Raj, Jeyakumar,T., Thavasimuthu,M., -Practical Non Destructive Testingl Narosa publishing house, New Delhi,
2002

Peter J. Shull -Non Destructive Evaluation: Theory, Techniques and Applicationl Marcel Dekker, Inc., New York, 2002
Krautkramer. J., -Ultra Sonic Testing of Materialsl, 1 Edition, Springer — Verlag Publication, New York, 1996.
www.ndt.net

PN
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MF7004 METAL CUTTING THEORY AND PRACTICE

AlIM:

e To impart the knowledge and train the students in the area of metal cutting theory and its
importance.

OBJECTIVES:
¢ To make the students familiar with the various principles of metal cutting, cutting tool
materials and its wear mechanisms during the machining operation.

UNIT | INTRODUCTION

Need for rational approach to the problem of cutting materials-observation made in the cutting
of metals-basic mechanism of chip formation-thin and thick zone modes-types of chips-chip
breaker- orthogonal Vs oblique cutting-force velocity relationship for shear plane angle in
orthogonal cutting- energy consideration in machining-review of Merchant, Lee and Shafter
theories-critical comparison.

UNIT I SYSTEM OF TOOL NOMENCLATURE

Nomenclature of single point cutting tool-System of tool nomenclature and conversion of rake
angles- nomenclature of multi point tools like drills, milling-conventional Vs climb milling,
mean cross sectional area of chip in milling-specific cutting pressure.

UNIT Il THERMAL ASPECTS OF MACHINING
Heat distribution in machining-effects of various parameters on temperature-methods of
temperature measurement in machining-hot machining-cutting fluids.

UNIT IV TOOL MATERIALS, TOOL LIFE AND TOOL WEAR

Essential requirements of tool materials-development in tool materials-ISO specification for
inserts and tool holders-tool life-conventional and accelerated tool life tests-concept of mach
inability index- economics of machining.

UNIT V WEAR MECHANISMS AND CHATTER IN MACHINING
Processing and Machining — Measuring Techniques — Reasons for failure of cutting tools and
forms of wear-mechanisms of wear-chatter in machining-factors effecting chatter in
machining-types of chatter- mechanism of chatter.
TOTAL: 45
PERIODS
REFERENCES

1. Boothroid D.G. & Knight W.A., Fundamentals of machining and machine tools, Marcel
Dekker, Newyork, 1989.

2. Shaw.M.C.Metal cutting principles, oxford Clare don press, 1984.

3. Bhattacharya.A., Metal Cutting Theory and practice, Central Book Publishers, India, 198
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ITRANFI RAFLD FROTOTYPING L T Fr
3 L L I |
PRERELUISITE :
. hdenuds 4 g Teck i o |
I T Py 4 g Teck i gy - I

COURSE ORIECTIVES:
I, Tomake the sedens 1o dersmed e imgonmsee of Time compression s
2 Tomake the svedents 10 wdersied Se Sclecton of appropriae techsclogy for the

appluzarse
5 Tomake the svsdems 1o bave knowledge on Exposune to RP software peckiges

sl INTRODNCTHN 9 Hsurs
Inoduction- Nead S the compeession in preduct development, Hiwry of BP ms, Survey of
upplicatioes, Grewth of RP M}.L'Lmﬂhngu of RP s_l.-nemll. e !
sl RFP FROCESS-1 9 Hsurs
Principle, process parmmetens, proces detsls snd mpeloations of vanous BF prozesses - Stereo lithograply
syslenie, Liser Sintering, Fused Deposition Mosdeling, Laminatsd Object.

UNITIN  RP FROCESS-2 9 Hsurs
Musefacunag, Solid Ground Cuning, Laser Esgissered Net Shaping, 3D Prvisg, Laser Mehing, Cladding.

URITIY  RAFID H 9 Haurs
Rapid Tesadisg: Indiect rapid 1ooling Direct rogad tocling |, soft 1woling Vs hand soclisg, Rapid M svefacmnsg
Process Omimimtion- Facors influsscing scowracy, dala peeparalion civors, past beildig moms, &roes in
finishing, mfuessce of pam build orenmion.

NI Y RP SOFTWARES 9 Hsurs
Software for RP: STL files, overview of solid view, magics, mimics, magis communicaos, eic., e
b medbwares, collabomation weods. RP Technolegy seloction, Decision Makoeg, Life Cyele Assecoment of

TOTAL: 45 HOUKRS
FURTHER READING { CONTENT BEYOND SYLLABUS / SEMINAR :
1. -1 Printing
2. Susimmable Mosafacunsg
3 Advesced Ripid prototypisg software
COURSE OUTUOMES:
O the suceessful completion of the cosmse, staloms will be able o
U0 Undesstas the Egsrasce of Dt oot ion lachuskgies
02 Selection of appropriate teckaology for the application
03 Exposure o RP softwre packages
04 Understomad the different rapid tosling process.
0% Analyze the megad prototypag using relevan seftware.
REFERENUES:
1. Pham [T el Dimoy 5 5, "Rapid Mesefacunsg™, Verlag, 2001
2. Paul F Jacobs, "Stereo lithogmghy snd other RPEM Technologies”, SME.| 996,
3. Tery Wolders, "Waohlers Repon 20017, Wohlers Associaes, 2008
4. Prasad H sd Badrnammysnes, K 5, “Rapid Prolotypesg and Tooling™, SPI-Pagetunsers, Bangalove, Indiz,
HH3.
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1FIMFOLE HEAT TREEATMENT L T F L&

PRERECLUISITE :

Eecgisarering Materiek and Memlbergy
COURSE CBIECTIVES:

l. Tomake the studens 1o have knowledge on idemtify S effoct of beat weatmest is alloving

eleimenis

2. Tomake the sindenis 1o have knowledge on apply sesface modificanon wechniques

3. Tomake the students 1o have knowledge on find the defeos oocwming in Beat weaied pans
Ul I TRIHNL TN ¥ Hiiwrs
Ion - Carbon Equilisium Disgrane Effect of alloying elemess u propertics of sieel and hean neanments.
Types asd sppldicarion of bear reatmests @ masvelbeminsg ke
UMNIT 0 TTT PRIMESS ¥ Howrs
TTT & OCT diagram for stezls-Yamious heating media used for heat trestment, femaces, Temperatare and
mtmeapdere contral- Selection of femace for heat treamment.
UNITIN  HEAT TREATMENT PROCESS ¥ Houwrs
Hent Tremmest Procsses: Annealing - MNommlising, Hardesabilioy siudies, Jominy end quench e,
Cirossnias's cxperiments - Tempering. Ausiomgensg el Momewgensg. Thermommechasecal reameses.

BIT Y SURFACE MODMFRCATHON TECHNI)UES ¥ Houwrs
Medification Technagpees: Inducton bardening. flame hardesing, elecron beam bandenig ssd Lacer
hardening. Carbesrising, nitrsdisg, carbosdiniding, CWIF asd PY D peocesses, lon implastation.

: T ¥
Heut Treatmest of Mon-Femous Meals and Specific Alloy sweels: Heat tremment of gray iroes, while isons
{malleabiltmg ) and .00 wons. Asstemperisg of 5.Glon. Defics: Defecis in beat reated parts, comeses and
reimady Design for hea reatsmenm.

FURTHER READING  CONTENT BEYOND SYLLABUS / SEMINAR =
1. Heat mesmnen for metml mais conposie.
2. Heai treasment fior high semperaere spedicotion meial
3. Desiga for sman matenial heal restmenl.
CON RSE (U TUOMES:
O the secessfll completion of the course, sedens will be able s
O [demaify the effeet of heat memment in elloyisg clement
CO2 Apply surfbee maodife ation reobnigues
O Find the defesis occuring i beat meated pans
O Ulsderstand the different surfisce modification rechsigues.
O04  Design bear weatmest for different metals.
REFERENUES:
1. Hajem and Sharea “Hean Tremment Principls and Techsiques™ - Premice Hall of kadia (F) Lid, New
e, 200,
2. Prablesdev. K H. “Handbook of Hear Treapmen of Steeks™, Tma - Moo Hill Publishing Co., New
e, 200M)
¥ijendmSingh “Heal Treamses of Meak®, Smndand Peblisbers Disribaes, Dethi, Fies) edinos 1998,
Amezican Soceety for Metaks, "Metak Hassdhook Vol 47, ASM Metalks Parks, Ohic, USA, 2000,
Karl-Frik Thelning, ~Steel mmad irs Heat Treaimest”, Benerworths London, seoond efivis | 984,

Movikov I, "Theory of Heal Treames of Memls®, MIR Poblabers, Moscow, 1975

TOTAL: 45 HONIRS

B L AL
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1TSEVELT INDUSTRIAL WASTE MANAGEMENT L T r L8
3 L] L] 3

I‘mml.ll.‘il'll !
1 Wisle WRET and Wit

o H[Mﬂuf_‘u

1. T imgan kenwledge on the coszept and application of [sdusirial pollution prevention

2 Toimgan ksvwlalge on the cleaner wechenlogies

3 Toeducme sbout the imdusirial sl pesiclue managesent.
Uslri IN TR THN H Hsurs
Indesirial scenario in Indis— [sdusirial setiviy and Envivossnent - Uses of ‘Waner by isdusiry - Sources wsd
rvpes of indesnial wistewater — Mare sl Owigin of Pollmants - Industrial wasiewster and environmesaal
impacis - Regulstony requirements for weatment of indestral wistewaner — Indestrial wasie survey - Industrial
WESLEWHIET BRNLoring and sampling -peneration 1, clﬂ.m.:ﬁ:zm o variables ~Toxiciny of industrial
cifluents mmd Bicassey tests — Mujor issics o water
UsiTn INDUSTRIAL POLLUTHIN PREVENTION & “ﬁ"‘: BN MISA TN H Hasirs
Prevention vis a vis Contred of Industrial Pollition - Benefits and Barners - Wiste managesent Hicmschy -
Sovarce redection techmgess - Panodic Wiste Minimisation Assessaests - Evaluaton of Pollution Prevention
Options - Cost beselft analyss - Pay-back period - lmplementing & Promoting  Pollstion: Prevention
Programs in Industries.
UNIT I INDUSTRIAL WASTEWATER THEATMENT 10 Heurs
Flow and Lead Equalisation — Solils Sepanition — Removal of Fais, Ol & Grease- Meutralisation — Remaval
of Inorgasie Cosstiments — Precipiantion, Heavy metsl removal , Misogen & Phesphomes removal, lon
ﬂd‘..lngt Adsorption, Membeane Filmues, ElemeSalysis & Evaporation - Removal of Organic Constiments

reatment Procesces, Chemical Onidation Processes, Advasced Onidation processes — Treawability

Snele.

UNIT IV WASTEWATER RELUSE AMND RESIDUAL MANAGEMENT 9 Hasurs
Individenl and Common Fffbeest Treasnent Plants - Joint treasment of mdusirial msd domesiic wasiewaier -
Fevo effteent discharge systems - Quality reqeiremenis h\'l'mm lealusirial peuse , Presest stams

ol issues - Disposal om water and land — Residwals of ind —Mul‘.‘l:m_‘l
charactertatics of Sludge - Thickening, digestion, cosditesing, dewatering smd disposal of shadge -
Mamagement of RO et

Uh].'l\' I’.ﬂ.ﬁl"_ STUDIES 10 Heurs
Indhesirial h i sorce ped and wisae

mmﬂnwﬂe:ﬁttﬂr.uﬁ Tmﬂtl-“‘-ﬂd.ﬂpﬂ' merinl finishing - l.hlE.rﬂmng-
Praraccsticals - Sugar and [hsnllenes

TINTAL: 45 HOLRS
FURTHER READING { CONTENT BEYOMND SYLLABUS P SEMINAR @

COURSE U TOOMES:
O e ssccessful comrgletion of the eourse, svsdents will ke able 5
OO Usalesrsrand the wisstewaler maonilonsg and werlmest seguipnes
002 Defime the Principles of pollution prevention and mechanism of oxidatios prozesses.
OO Suggest the sanable rechnologies for the reames of wasiewater.
O Discuss about the wastewler chametensties
OO0 Design the memmenl sysiems
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