1701MF101 ADVANCED OPTIMIZATION TECHNIQUES LTPC

2203
AIM:
e To introduce the various advanced optimization techniques and theiradvancements.
OUTCOMES: E M?'.D‘-'f abi | ].7 )
After learning the course the students should be able to:
Apply classical optimization techniques
Apply fuzzy logic and reasoning to handle uncertainty and solve engineering problems
Apply genetic algorithms to combinatorial optimization problems
Apply neural networks to real world problems
Evaluate and compare solutions by various swarm approaches for a given problem.
UNITI INTRODUCTION 7

Optimization — Historical Development — Engineering applications of optimization — Statement of an Optimization problem — classification
of optimization problems. Classical optimization Techniques — Linear Programming, Non-linear Programming, Integer Programming.

UNITII FUZZY SYSTEMS 10
Jasic definition and terminology, Fuzzy Set Theory, Membership function, Fuzzy set operations, properties of fuzzy sets, fuzzy

elation, operations on fuzzy relations, fuzzy logic system components — features of membership function, fuzzification, membership value
ssignment, fuzzy decision making, fuzzy system, fuzzy rule-based systems, rule based systems, likelihood and truth qualification,
ggregation of fuzzy rules, defuzzifization methods, Applications of fuzzy logic system- Blood pressure during anesthesia, image processing
quipment, home heating system..

UNITII ARTIFICIAL NEURAL NETWORKS 9
ntroduction — Activation functions, types of activation functions, neural network architechtures, single layer feed forward network, multi

ayer feed forward network, Neural netwok applications- inverted pendulum neurocontroller, neural network in forecasting, neural networks
a control.

UNITIV GENETIC ALGORITHM 10
ntroduction to Genetic Algorithms (GA), Representation, Operators in GA, Fitness function, population, building block hypothesis and

chema theorem.; Genetic algorithms operators- methods of selection, crossover and mutation, simple GA(SGA), other types of GA,
:eneration gap, steady state GA, Applications of GA

UNITV SWARM INTELLIGENCE 9

Swarm intelligence, Various animal behaviors, Ant Colony optimization, swarm intelligence in bees, flocks of birds, shoals of
fish, ant-based routing, Particle Swarm optimization
TOTAL: 45 PERIODS

EFERENCES:

- S.S. Rao, "Engineering Optimization: Theory and Practice”, New Age International P)Ltd.,New Delhi, 2000.
.. S. Rajasekaran and G.A.V.Pai, Neural Networks, Fuzzy Logic and Genetic Algorithms, PHI, 2003.

. Timothy J.Ross, Fuzzy Logic with Engineering Applications, McGraw-Hill, 1997.
- J.S.R.Jang, C.T.Sun and E.Mizutani, Neuro-Fuzzy and Soft Computing, PHI, 2004, Pearson Education.

~. 8.N. Sivanandan and S.N. Deepa, Principles of Soft Computing, Wiley India, 2007. ISBN: 10: 81-265-1075-7.




1702MF102 POLYMERS AND COMPOSITE MATERIALS LTPC
3003

AIM:

To impart knowledge on types, physical properties and processing of polymer matrix composites, metal matrix composites and ceramics
matrix composites.

OBJECTIVES:
e  To study matrix material, reinforcements of polymer matrix composites, MMC and ceramic matrix composites.
s To develop knowledge on processing, interfacial properties and application ofcomposites.

UNIT I PROCESSINGOFPOLYMERS 9
Chemistry and Classification of Polymers — Properties of Thermo plastics — Properties of Thermosetting Plastics - Extrusion — Injection
Moulding — Blow Moulding — Compression and Transfer Moulding — Casting — Thermo Forming. General Machining properties of
Plastics — Machining Parameters and their effect — Joining of Plastics — Thermal bonding — Applications.

UNITII FIBERS AND MATRIXMATERIALS 9
Fibers — Fabrication, Structure, properties and applications — Glass fiber, Boron fiber, carbon fiber, organic fiber, ceramic and metallic
fibers - whiskers—Fabrication of Matrix materials — polymers, metals and ceramics and their properties — interfaces — Wettability — Types
of bonding at theinterface
— Tests for measuring interfacial strength - Physical and chemical properties.

UNITIII PROCESSING OF POLYMERMATRIXCOMPOSITES 9
Thermoset matrix composites: hand layup, spray, filament winding, Pultrusion, resin transfer moulding, autoclave moulding - bag
moulding, compression moulding with Bulk Moulding Compound and sheet Moulding Compound — thermoplastic matrix composites —
film stacking, diaphragm forming, thermoplastic tape laying, injection moulding — interfaces in PMCs - structure, properties and
application of PMCs —recycling ofPMCs.

UNIT IV PROCESSING OF METALMATRIXCOMPOSITES 9
Metallic matrices: aluminium, titanium, magnesium, copper alloys — processing of MMCs: liquid state, Solid state, in situ fabrication
techniques — diffusion bonding — powder metallurgy techniques- interfaces in MMCs — mechanical properties — machining of MMCs —
Applications.
UNITV PROCESSING OF CERAMIC MATRIX COMPOSITESAND CARBON-CARBON COMPOSITES 9
Processing of CMCs: cold pressing, sintering, reaction bonding, liquid infiltration, lanxide process — in situ chemical reaction techniques:
chemical vapour deposition, chemical vapour impregnation,sol-gel

— interfaces in CMCs — mechanical properties and applications of CMCs — Carbon-carbon Composites —applications.

TOTAL: 45 PERIODS

REFERENCES:
1. Krishnan K Chawla, Composite Materials: Science and Engineering, International Edition, Springer, 2012,ISBN:978-0-387-74364-6.
2. Mallick P.K., Fiber Reinforced Composites: Materials, Manufacturing and Design, CRC press, New Delhi, 2010,ISBN:0849342058.
3. Jamal Y. Sheikh-Ahmad, Machining of Polymer Composites, Springer, USA, 2009. ISBN: 978-0- 387-35539-9.
4. Mallick, P.K. and Newman.S., Composite Materials Technology, Hanser Publishers,2003.
5. Harold Belofsky, Plastics, Product Design and Process Engineering, Hanser Publishers,2002.
6. Seamour, E.B. Modern Plastics Technology, Prentice Hall,2002
7. Said Jahanmir, Ramulu M. and PhilpKoshy, Machining of Ceramics and Composites, Marcel Dekker Inc., New York, 1999, ISBN:0-

8247-0178-x.
8. ASM Handbook — Composites, Vol-21, 2001, ISBN: 978-0-87170-703-1.
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\t the end of this course, the students would be able to:

. Classify different types of polymers and composites and understand the properties and machining parameters of different polymers.
. Understand different types of fibers and matrix materials and their properties.

. Design and fabricate the various polymer matrix composites and analyse their properties

-Design and synthesis the various metal matrix composites

. Design and fabricate the various ceramic matrix composites and carbon — carbon composites




1702MF103 MATERIALS TESTING ANDCHARACTERIZATIONTECHNIQUES LT PC
3003

AIM

This course aims to impart knowledge on various techniques of material characterization.

OBJECTIVES
On completion of the course the students are expected to be knowledgeable in microstructure evaluation, crystal structure analysis,
electron microscopy, Chemical Thermal Analysis, static and dynamic mechanical testing methods.

UNIT I MICRO AND CRYSTALSTRUCTUREANALYSIS 10
Principles of Optical Microscopy — Specimen Preparation Techniques — Polishing and Etching — Polarization Techniques — Quantitative
Metallography — Estimation of grain size — ASTM grain size numbers ~ Microstructure of Engineering Materials - Elements of
Crystallography — X-ray Diffraction
— Bragg‘s law — Techniques of X-ray Crystallography — Debye — Scherer camera — Geiger Diffractometer — analysis of Diffraction
patterns — Inter planer spacing — Identification of Crystal Structure, Elements of Electron Difiraction.

UNIT I1 ELECTRONMICROSCOPY 9
Interaction of Electron Beam with Materials — Transmission Electron Microscopy — Specimen Preparation — Imaging Techniques — BF &
DF — SAD - Electron Probe Microanalysis — Scanning Electron Microscopy —~ Construction & working of SEM — various Imaging
Techniques — Applications- Atomic Force Microscopy- Construction & working of AFM - Applications .

UNIT IIl CHEMICAL ANDTHERMALANALYSIS 9
Basic Principles, Practice and Applications of X-Ray Spectrometry, Wave Dispersive X-Ray Spectrometry, Auger Spectroscopy,
Secondary Ion Mass Spectroscopy, Fourier Transform Infra Red Spectroscopy (FTIR)- Proton Induced X-Ray Emission Spectroscopy,
Differential Thermal Analysis, Differential Scanning Calorimetry (DSC) And Thermo Gravitymetric Analysis (TGA)

UNIT IV MECHANICAL TESTING -STATICTESTS 8
Hardness — Brinell, Vickers, Rockwell and Micro Hardness Test — Tensile Test — Stress — Strain  plot
— Proof Stress — Torsion Test - Ductility Measurement — Impact Test — Charpy&lzod — DWTT - Fracture Toughness Test, Codes and
standards for testing metallic and composite materials.

UNIT V MECHANICAL TESTING -DYNAMICTESTS 9
Fatigue — Low & High Cycle Fatigues — Rotating Beam & Plate Bending HCF tests — S-N curve — LCF tests — Crack Growth studies —
Creep Tests — LM parameters — AE Tests-modal analysis - Applications of Dynamic Tests.

TOTAL: 45 PERIODS
REFERENCES:

Culity B.D., Stock S.R& Stock S., Elements of X ray Diffraction, (3rdEdition). Prentice Hall,2001.
Dieter G.E., Mechanical Metallurgy, (3rdEdition), ISBN: 0070168938, McGraw Hill,1988.

1

2

3. Davis, HE., Hauck G. &Troxell G.E., The Testing of engineering Materials, (4thEdition), McGraw Hill, College Divn.,1982.
4. Suryanarayana A. V. K., Testing of metallic materials, (2"“Edition), BS publications,2007.

5. Newby J., Metals Hand Book- Metallography & Micro Structures, (9t Edition), ASM International,

989.

6. ASM Hand book-Materials characterization, Vol — 10,2004.

pr.S.RAMABA ,ME, PhD,
' PRINCIPAL
E.G.S. Pillay Engineering C?,\lege,

" Thethi, Nagore - 611 002

! Laitinam (BY) Tamil Nadu.



ZOURSE OUTCOMES: At the end of this course, the students would be able to: ,Erfi?lu{q b:l H‘l l e"""‘?—P"MUIS AMP

COl Determine the Micro structure and crystal structure analysis of Manufacturing Materials.

CO2 | Develop the microstructure of material using different electron microscopy.

CcOo3 Determine the Chemical and thermal analysis of materials.

CO4 | Determine the mechanical properties using different static test.

COS5 | Determine the mechanical properties using different dynamic test.




1702MF104 INDUSTRIAL AUTOMATION AND MECHATRONICS L TPC
0 303
OBJECTIVES:

This syllabus is formed to create knowledge in Industrial Automation and Mechatronics systems and impart the source of concepts and
techniques, which have recently been applied in practical situation. It gives the frame work of knowledge that allows engineers and
technicians to develop an interdisciplinary understanding and integrated approach to engineering.

UNITI INDUSTRIAL AUTOMATION 8
tole of automation in industries, Benefits of automation —Introduction to fluid power, Advantages of fluid power, Application of fluid power

ystem -Types of fluid power systems -Introduction to automation tools: Low cost automation, PLC, DCS, SCADA -Automation strategy
volution.

UNIT II INTRODUCTION TO MECHATRONICS 8
Introduction to Mechatronics-systems — Mechatronics approach to modern engineering and design — Need of Mechatronics — Emerging
areas of Mechatronics — Classification of Mechatronics — Mechatronics elements.

UNITIII SENSORS AND TRANSDUCERS 12
Introduction — Performance Terminology — Potentiometers — Strain gauges — LVDT — Eddy current sensor — Hall effect sensor —
Capacitance sensors — Digital transducers — Temperature sensors — Optical sensors — Piezo electric sensor-ultrasonic sensors — Proximity
sensors — Signal processing techniques.

UNITIV ACTUATORS 8
Switching Devices, Classification of actuators — Electrical actuators — Solid state relays, solenoids,
D.C. motors, Servo motors, Stepper motors — Interfacing with microcontroller through H-bridge Circuits — Piezoelectricactuators.

UNIT V MECHATRONICSYSTEMS 9
Design process-stages of design process — Traditional and Mechatronics design concepts — Case studies — Engine management system,
Automatic camera, Automatic wishing machine, Pick and placerobots.

TOTAL: 45 PERIODS
REFERENCES:

R.K.Rajput.A Text Book of Mechatronics, Chand &Co,2007
W.Bolton,-MechatronicslPearson Education Limited,2004

1

2.

3. M.A. Mazidi& J.G. Mazidi, 8051 Micrcontroller and embedded systems,2002

4. Devadasshetty, Richard A. Kolk, -Mechatronics System Designl, PWS Publishing Company, 2001.

"OURSE OUTCOMES: At the end of this course, the students would be able to: & mM ? loa b, (1.47

01 : Understand the concepts of industrial automation

‘02 : Discuss the components of Mechatronic systems

‘03 : Select the suitable sensors and transducers in an automation application
.04 : Select the most appropriate actuators for an engineering application

‘05 : Explain mechatronic systems with case studies




1702MF105 ROBOT DESIGN&PROGRAMMING LTP C
3003
AIM:

e  To impart knowledge in the area of Robot designing and programming in Robotic languages.

OBJECTIVES:
e To teach the students about the kinematic arrangement of robots and its applications in the area of manufacturingsectors
e To expose the students to build a robot for any type ofapplication

UNIT I INTRODUCTION 9
Definition, Need Application, Types of robots — Classifications — Configuration, work volume, control loops, controls and intelligence,
specifications of robot, degrees of freedoms, end effectors — types, selection applications.

UNIT II ROBOT KINEMATICS 9
Introduction — Matrix representation Homogeneous transformation, forward and inverse — Kinematic equations, Denvit — Hartenbers
representations — Inverse Kinematic relations. Fundamental problems with D-H representation, differential motion and velocity of frames
— Jacobian, Differential Charges between frames:

UNIT IIT ROBOT DYNAMICS ANDTRAJECTORYPLANNING 9
Lagrangeon mechanics, dynamic equations for sing, double and multiple DOF robots — static force analysis of robots, Trajectory planning
— joint space, Cartesian space description and trajectory planning — third order, fifth order - Polynomial trajectory planning

UNIT IV ROBOT PROGRAMMING &AITECHNIQUES 9
Types of Programming — Teach Pendant programming — Basic concepts in Al techniques — Concept of knowledge representations —
Expert system and its components.

UNITV ROBOT SENSORSANDACTUATORS 9
Design of Robots — characteristics of actuating systems, comparison, microprocessors control of electric motors, magnetostrictive
actuators, shape memory type metals, sensors, position, velocity, force, temperature, pressure sensors — Contact and non contact sensors,
infrared sensors, RCC, vision sensors.

TOTAL: 45 PERIODS
REFERENCES

1. Saeed.B.Niku, Introduction to Robotics, Analysis, system, Applications‘, Pearson educations, 2002

2. Groover.M.P. Industrial Robotics, McGraw — Hill International edition, 1996.

3. Wesley E Snyder R, Industrial Robots, Computer Interfacing and Control®, Prentice Hall International Edition,1988.
4. GordonMair, IndustrialRobotics‘,Prentice Hall (U.K.)1988

"OURSE OUTCOMES: At the end of this course, the students would be able to: £ Mﬂ D‘1a b ( v

101 : Apply their knowledge on calculation of end effector coordinate position and angle based onthe application.
:02 : Calculate force involved in the robot while under operation (i.e. gripping force).

.03 : Compute the trajectory of robot based on both joint space and Cartesian space.

.04 : Understand the traditional programming in robot and Modern Al Techniques.

105 : Identify appropriate sensors and actuators based on the application.




1704MF106

AIM:

CAD /CAM LAB

e To impart the knowledge on training the students in the area of CAD/CAM

OBJECTIVES:
e To teach the students about the drafting of 3D components and analyzing the same using various CAD packages and programming of

CNC machines

® To train them to use the various sensors

CAM LABORATORY

e 5

Exercise on CNC Lathe:

potentiometer, Torque, Temperature & Optical Transducers.

CAD LABORATORY
2D modeling and 3D modeling of components such as

Bearing
Couplings
Gears

LN~

Sheet metal components
Jigs, Fixtures and Die assemblies.

L TPC
0042

Plain Turning, Step turning, Taper turning, Threading, Grooving& canned cycle
Exercise on CNC Milling Machine: Profile Milling, Mirroring, Scaling & canned cycle.
Study of Sensors, Transducers & PLC: Hall-effect sensor, Pressure sensors, Strain gauge, PLC, LVDT, Load cell, Angular

TOTAL: 60 PERIODS

JOURSE OUTCOMES: At the end of this course, the students would be able to: EmPeqq bili M / Ene_Prenantni 2

CO1

CO2

CO3

CO4

COs5

Develop the CNC program to produce cylindrical components using CNC turning machine

Develop the CNC program to produce Non cylindrical components using CNC turning machine

Demonstrate about Different Sensors.
Prepare the 3D assembly model of bearing, coupling and gears .

Prepare the 3D assembly model of jigs, fixture components .

N\ABAL :
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1704MF107 INDUSTRIAL AUTOMATION AND MECHATRONICS LAB LTPC
0 021

AIM

e To impart practical knowledge on industrial automation

OBJECTIVE
¢ To train the students to have a hands on training of the basic concepts of various industrial automation and Mechatronics systems

EXPERIMENTS

Simulation of single and double acting cylindercircuits

Simulation of Hydrauliccircuits

Simulation of electro pneumaticcircuits

Simulation of electro hydrauliccircuits

Simulation of PLCcircuits

Software simulation of fluid power circuits using a software package.
Simulation of various Mechatronics systems using hardware components

S IRCERQSS ORI

TOTAL: 60 PERIODS
COURSE OUTCOMES: At the end of this course, the students would be able to: E m'?"“l a i '.'}‘) )
.01 : Development of hydraulic circuits for specific system
‘02 : Create the pneumatic circuits using autoSiM software.
‘03 : Apply PLC programming and implement it on PLC kits

:04 : Simulate fluid power circuits using a software package

‘05 : Simulate model of a mechatronics system.

ATTESTSD

Dr.S.RAMABAL
PRINCIPAL
E.G.S. Pillay Engineering College,
Thethi, Nagore - 611 002, ~
Nayapuattinam (Dt) Tamii Nadu.

"M.E., Ph.D.,



1704MF108 COMMUNICATION SKILLS LAB 1 LTPC

0021
dbjectives
e To prepare students for taking BEC Vantage level examination which is an International Benchmark for English language
proficiency of Cambridge English Language Assessment (CELA).
e To communicate for essential business needs.
e To acquire skills for using English in workplace effectively.
OUTCOMES QiLitl olevelopPment

The students will be able to
1. Enable students to get International recognition for work and study.

2. Use English confidently in the International business environments.

3. Take part in business discussion, read company literature, write formal and informal business correspondences and listen and
nderstand business conversations.

UNIT I GRAMMAR AND VOCABULARY

Comparison of adjectives — forming questions — asking complex questions — expressing purpose and function — tenses —
onditionals — time statements — modal verbs — active and passive voice — articles — direct and indirect speech — cause and effect — relative
rronouns — expressions followed by — ing forms — countable / uncountable — acronyms — marketing terms / vocabulary — financial terms —
ollocations — discourse markers. 6

UNIT I LISTENING

Purposes of listening — features of listening texts — potential barriers to listening — specific listening skills — strategies to use when
istening— distinguishing relevant from irrelevant information — gap filling exercise — multiple-choice options — note completion — matching
nd multiple choice questions — listening for specific information, gist, topic, context and function. 7

UNIT I SPEAKING
Word and sentence stress — clear individual sounds — tumn taking — initiating and responding - intonation patterns — pronunciation —

nother tongue intrusion— conversation practice — turn-taking and sustaining the interaction by initiating and responding appropriately.
6

UNIT IV READING

Purposes of reading — potential barriers to reading — paraphrasing — identifying facts and ideas — skimming and scanning for
nformation — matching statements with texts— spotting reference words — understanding text structure — understanding the ideas in a text —
listinguishing between the correct answer and the distractor — understanding cohesion in a text — deciphering contextual meaning of words
nd phrases — cloze — proof reading — transcoding. 5

UNIT V WRITING
Paragraphing a text — using appropriate connectives - editing practice —Longer Documents: writing a proposal.

Total: 30 Hours
REFERENCES:

. Guy Brook-Hart, BEC VANTAGE: BUSINESS BENCHMARK Upper-Intermediate — Student’s Book, 1st Edition, Cambridge
Jniversity Press, New Delhi, 2006.
.. Cambridge Examinations Publishing, Cambridge BEC VANTAGE - Self-study Edition, Cambridge University Press, UK, 2005.

E.G.S. Pillay Engineering College,
Thethi, Nagore - 611_002.
Manapattinam (Dt) Tamil Nadu.



1701MF201 ADVANCED MACHINING TECHNOLOGY LTP C
3003
AIM:

e To impart knowledge in the area of advanced machining processes.

COURSE OUTCOMES ' At the end of this course. the students would be able to:

P ; S . _ ' ' Em?\°7ab-'(l'4~7
1. Understand various metal cutting process and analyse their parameters.
2. optimize the process parameters of different mechanical based advanced machining process.
3. Sumumarizes the merits and demerits of the chemical energy based non-traditional manufacturing process
4. Analyse the process parameters of thermal energy based un - conventional machining process.
5. Design and development of different hybrid advanced machining processes.

CUTTING 8

Aetal Cutting Technology: Introduction to metal cutting - tool nomenclature and cutting forces - thermal aspects of machining - tool
naterials - tool life and tool wear - traditional and nontraditional machining — high speed machining

UNITII MECHANICAL
ENERGY PROCESSES 10

Aechanical Processes: Ultrasonic Machining - Water Jet Machining - Abrasive Jet Machining - Abrasive Water Jet Machining - Ice Jet
Aachining - Magnetic Abrasive Finishing

UNITIII CHEMICAL
ENERGY PROCESSES 9

“hemical and Elecirochemical Processes: Chemical Milling - Photochemical Milling — Electropolishing - Electrochemical Machining -
ilectrochemical Drilling - Shaped Tube Electrolytic Machining

UNITIV THERMAL
ENERGY PROCESSES 9

“hermal Processes: Electric Discharge Machining - Laser Beam Machining - Electron Beam Machining - Plasma Beam Machining - Ion
3eam Machining

UNITV HYBRID
PROCESSES 9

Iybrid Processes: Electrochemical Grinding, Honing, Superfinishing and Buffing — Ultrasonic and Laser Assisted ECM — Electroerosion
Jissolution Machining - Abrasive Electrodischarge Machining - EDM with Ultrasonic Assistance

TOTAL: 45 PERIODS
REFERENCES

. Bhattacharya "Metal Cutting Theory and Practice”, New Central Book Agency (p) Ltd., Calcuttal984.

. Boothroy .D.G. and Knight. W.A "Fundamentals of Machining and Machine tools", Marcel Dekker, New York, 1989.

. Hassan Abdel — Gawad El-Hofy "Advanced Machining Processes", McGraw, New York, 2005.

.. Wellar, E_J. "Non-Traditional Machining Processes", Society of Manufacturing Engineers Publications, 2nd Edition, Michigan, 1984.
. Metals Handbook. Vol. 16, Machining. Materials Park; OH: ASM International, 1995.

. Kalpakjian, S “Manufacturing Process for Engineering Materials”, MA:Addison-Wesley, 1997.

. Brown, J “Advanced Machining Technology Handbook”, New York: McGraw-Hill, 1998.

.. McGeough, J “Advanced Methods of Machining”, London. New York: Chapman and Hall, London, 1988.

. Rumyantsev, E and Davydov, A “Electrochemical Machining of Metals”, Moscow:Mir Publishers, 19_;‘54'&
AT

M.E.. PhD.
MABALEH
BekRE PRINCIPALL
\ & ineerin
E.G.S. Pillay EnGINE=

. ore -
Thethi, Na_? o Tamil Nadu.

ollege,



‘702MF202 FLEXIBLE TOOLING AND AUTOMATED INSPECTION LTPC
3003

\IM:

To impart knowledge in the area of Tooling in Manui:act‘l.lring and Inspection.
COURSE OUTCOMES: E MV ieyaki|( l-( .
\t the end of this course, the students would be able to:

. Understand various types of tooling in manufacturing industries.
.. Understand the flexible tooling for Non traditional machining.

. Design and develop tooling for Micro manufacturing

-. Understand different smart inspections using modern tools.

.. Design and develop robots for automated inspection.

UNIT-1 INTRODUCTION 09
ntroduction to Principles of Tooling in Manufacturing-Economics of Tooling- Pre -Design Product and Process Analysis -Automated
“ooling for Machining-Tool Changers-Tool Presets

JNIT-2 FLEXIBLETOOLING 09
"lexible Tooling —Tooling for Forming- Evolution of Dies, Forging, Bending and Drawing and Extrusion Processes- Tooling for Casting
irocesses —Mechanization —Flexible tooling in Non Traditional Manufacturing

JNIT-3 MICRO-MANUFACTURING 09
“ooling for Micro Manufacturing-Tooling for Physical and Mechanical joining Processes-Tooling for CMM-Tool handling Robots.

JNIT-4 VISUAL REALISM 09
'rinciples of Gauging - New concepts for gaging, inspection, checking, machine vision, and robotic testing. Smart Inspection Systems -
“echniques and Applications of Intelligent Vision -Stages of automated visual inspection (AVI) and "smart" inspection systems- examples

UNIT-5 ARTIFICIAL INTELLIGENCE 09
\pplication of conventional and artificial intelligence techniques in AVIL. AVI process, from illumination, image enhancement, segmentation
nd feature extraction, through to classification, and includes case studies of implemented AVI systems-Robots in Automated Inspection
‘utorial: Design of Tooling Layout for Automats, Die Design, Modular Fixture Design
ractice: Exercises in CMM and Robots for Inspection
Total Hrs: 45 Periods
References
. Mikell P Groover Fundamentals of Modern Manutacturing: Materials, Processes, and Systems John Wiley and Sons 2012

.. Stephen Murphy In-Process Measurement and Control: 32 (Series Manufacturing Engineering and Materials Processing) CRC Press 1990
. Boothroyd, G. (2005). Assembly automation and product design (Vol. 536). Boca Raton, FL: Taylor & Francis.

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

. Duc T. Pham and R J Alcock Smart Inspection Systems: Techniques and Applications of Intelligent Vision Academic Press

. Black, J. Temple. The Design of the Factory with a Future. McGraw-Hill Companies, 1991




{702MF203 ADVANCES IN CASTING AND WELDING L TPC
3003

AIM:
e  To refresh the knowledge on basic concepts and to impart knowledge on advances in casting and weldingprocesses.

OBJECTIVES:
e To study the metallurgical concepts and applications of casting and welding process.
e To acquire knowledge in CAD of casting and automation of welding process.

UNIT I CASTINGDESIGN 8
Heat transfer between metal and mould — Design considerations in casting — Designing for directional solidification and minimum
stresses - principles and design of gating andrisering

UNIT II CASTINGMETALLURGY 8
Solidification of pure metal and alloys — shrinkage in cast metals — progressive and directional solidification — Degasification of the
melt-casting defects — Castability of steel , Cast Iron, Al alloys , Babbit alloy and Cu alloy.

UNIT III RECENT TRENDS IN CASTING ANDFOUNDRYLAYOUT 8
Shell moulding, precision investment casting, CO2 moulding, centrifugal casting, Die casting, Continuous casting, Counter gravity low
pressure casting, Squeeze casting and semisolid processes. Layout of mechanized foundry — sand reclamation — material handling in
foundry pollution control in foundry — Computer aided design of casting.

[

UNITIV WELDING METALLURGYANDDESIGN 10
Heat affected Zone and its characteristics — Weldability of steels, cast iron, stainless steel, aluminum, Mg , Cu , Zirconium and titanium
alloys — Carbon Equivalent of Plain and alloy steels Hydrogen

embrittlement — Lamellar tearing — Residual stress — Distortion and its control . Heat transfer and solidification - Analysis of stresses in
welded structures — pre and post welding heat treatments — weld joint design — welding defects — Testing of weldment.

UNITV RECENT TRENDSINWELDING 11
Friction welding, friction stir welding ~ explosive welding — diffusion bonding — high frequency induction welding — ultrasonic welding —
electron beam welding — Laser beam welding —Plasma welding — Electroslag welding- narrow gap, hybrid twin wire active TIG — Tandem
MIG- modem brazing and soldering techniques — induction, dip resistance, diffusion processes — Hot gas, wave and vapour phase
soldering. Overview of automation of welding in aerospace, nuclear, surface transport vehicles and under waterwelding.

TOTAL: 45 PERIODS
JOURSE OUTCOMES:  EmPloya b/ Ui J7
\t the end of this course, the students would be able to:

’01: To gain an understanding and appreciation of the breadth and depth of metal forming processes
02: Recognize the strong interrelationships between different bulk forming process

03: To become familiar with some of the sheet metal forming processes
>04: Concepts such as powder metallurgy and some special forming methods are elaborately understood by the students

COS: Identification of metal forming parameters such as friction, temperature, the resistance of the material etc., necessary for producing
efficient, accurate and defect free product and the application of the forming process can be understood by students
REFERENCES:

ASM Handbook, Vol 15, Casting,2004

ASM Handbook vol.6, welding Brazing & Soldering,2003

Jain P.L., Principles of Foundry Technology, TataMcGrawHill Publishers,2003 ED
Parmer R.S., Welding Engineering and Technology, KhannaPublishers,2002 ATT

Srinivasan N.K., Welding Technology, Khanna Tech Publishers,2002 =

Heineloper& Rosenthal, Principles of Metal Casting, Tata McGraw Hill,2000.
Carrry B., Modern Welding Technology, Prentice Hall Pvt Ltd.,2002 RINCIPAL

Comnu.J. Advanced welding systems — Volumes [, Il and III, JAICO Publishers, 1994. G.S. Pilla; Engineering College,
Totrowski — Robotic welding — A guide to selection and application — Society of mechanical%ngléﬁgfﬁifﬂfﬂgcre . 611 002.

Nagapattinam {Dt) Tamil Nady.

Dr.S.RAMA
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1702MF204 THEORY OFMETAL FORMING LTPC

3003
AIM:

e To impart knowledge on plasticity, surface treatment for forming of various types of metal forming process.

OBJECTIVES:
e To study the basic concepts of metal forming techniques and to develop force calculation in metal formingprocess.
e To study the thermo mechanical regimes and its requirements of metalforming

UNITI THEORYOFPLASTICITY 9
Theory of plastic deformation — Yield criteria — Tresca and Von-mises — Distortion energy — Stress- strain relation — Mohr‘s circle
representation of a state of stress — cylindrical and spherical co-ordinate system — upper and lower bound solution methods — Overview of
FEM applications in Metal Forming analysis.

UNITH THEORY AND

PRACTICE OF BULKFORMINGPROCESSES 8
Analysis of plastic deformation in Forging, Rolling, Extrusion, rod/wire drawing and tube drawing — Effect of friction — calculation of
forces, work done — Process parameters, equipment used — Defects — applications — Recent advances in Forging, Rolling, Extrusion and
Drawing processes — Design consideration in forming.

UNITII
SHEETMETALFORMING 8
Formability studies — Conventional processes — H E R F techniques — Superplastic forming techniques — Hydro forming — Stretch
forming — Water hammer forming — Principles and process parameters — Advantage, Limitations andapplication

UNITIV POWDER
METALLURGY AND SPECIALFORMINGPROCESSES 9
Overview of P/M technique — Advantages — applications — Powder preform forging — powder rolling — Tooling, process parameters and
applications. - Orbital forging — Isothermal forging — Hot and cold isostatic pressing — High speed extrusion — Rubber pad forming — Fine
blanking — LASER beam forming

UNITV SURFACE
TREATMENT AND METALFORMINGAPPLICATIONS 9
Experiment techniques of evaluation of friction in metal forming selection — influence of temperature and gliding velocity — Friction heat
generation — Friction between metallic layers — Lubrication carrier layer — Surface treatment for drawing, sheet metal forming, Extrusion,

hot and cold forging.
Processing of thin Al tapes — Cladding of Al alloys — Duplex and triplex steel rolling — Thermo mechanical regimes of Ti and Al alloys
during deformation — Formability of welded blank sheet — Laser structured steel sheet - Formability of laminated sheet.

TOTAL: 45 PERIODS

COURSE OUTCOMES:  EmPloyabl li h

\t the end of this course, the students would be able to:

. Explain the casting design.

.. Explain the casting metallurgy

. Express the knowledge of recent trends in casting and foundry layout
-identify the welding metallurgy and design

. Express the knowledge of recent trends in welding
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17e2MF204 PRECISPON MACHISENG L T F C
I 8 ¢ %

Cd RsE OBIECTIVES:
1. To impan koow kdye on varicus micronano fenishing vechaiques for the aneducion of
requiged cersponents.

UNIT I ENTRODUCTEON 4 Hoars
Micro- manudzmring- 1ypes- micromsachiving- clissificaion- mechanwol atvanted msbero- machining
Provessaes.

1INIT it MEMS 9 Howrs
Adviraed nano [nsding procsss Moo Elacro Mochiancal Sv=teve (MEMST - Nano Eledro Mathamcal
Systems (S EMST

UNIT [ SMICRO MAaCHING - 8 2 Homrs
{ icharpraphy dunsond umeng - micro drillieg - raicra mitling - Electncal Oschange Micne-Machining (EDMM
- Eleemro Chemical Micno-Machuning | ECMM)L

L:NIT 1% MICRO MACH NG -2 ¥ Houars
Wire Ebectrical Dischampe Micro-Machineme (EDMMI- Laser Mocro-Mathinmg (UMM Types of Lasers Nano
lingsbing-  fugiclortecbngical  Gosheeg  process.mancronane  fushicg win flexbe fow of abrastyes-
Lhectrolric In-process Diressing (ELLDN Grinding.

LNIT ELECTRONMICROSOODMY % Hoars
Profilometers - optical mwrosonpy - confocal leser scannisg micrescopy- Scanmng Eleciron Mictoscope

{SEM -Aomic Force Microscope (A M)

TOTAL: 43 MO RS
COLRSE CTOOMES: Fm?[ot{q il (;tl“ =
O the Saccessful complenen o the coeee, § 1= wikl ke able 10
COl Racognize the vanoss micro s hining 1echnayocs.
COY Apply vanouws macro naso fimshing technogees Sor the production of required componess
C03 Sune de ieeirologiczl pracipdes and 1ochnigques for the evauanon of precibon machined
COmponemts.

REFERENCES:

L. M J Madou Fundamezass of Micen Fahncaten”, CRC Press, 2042

2 v K Jam, “Inroducnon 1o Micromachiniag ™, Mansa Pubtishing House, 2010

3. Mark j. Jackson, Micro Fabricawe and Naswo machinsg | Fanior and Fraacis 200

4 SeanpeKalpakjion, “Manufacunng Engg and Technobogy”, Pearsom Educsiion, 2003

3 ¥ Qun. “Micre-Alanubiciurmg Eaginesring 2nd Technloey *, Elsevier Publicanian, 20 10




1704MF206 METAL FORMING LABORATORY LTPC
0 04 2

AIM

e To impart practical knowledge on bulk metal forming and sheet metal formingprocesses

OBJECTIVE

e To train the students to have an hands on having the basic concepts of metal forming processes and to determine some metal forming
parameters for a givenshape.

EXPERIMENTS
Determination of strain hardening exponent
Determination of strain rate sensitivity index
Construction of formability limit diagram
Determination of efficiency in water hammer forming
Determination of interface friction factor
Determination of extrusion load
Study on two high rolling process

RGN COARD Fe=s

(ourse outcomes ;MQ[O"{QP; Whe
\t the end of this course, the students would be able to:
CO1: Identify the strain hardening exponent of the given material
202 Be familiar with the formability limit diagram and extrusion load
>03: Concept of strain rate sensitivity index can be understood
04: Recognize the interface friction factor

>05: To be familiar with the two high rolling process

TOTAL: 60 PERIODS
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1704MF207 TECHNICAL SEMINAR LTPC
0021
COURSE OBJECTIVES
¢ To expose students to the real working environment and get acquainted with the organization
o To set the stage for future recruitment by potemiﬁ employers.Structure, business operations and administrative functions.
COURSE OUTCOMES Qeit{ devele men f
1. Apply effective strategies in literature searches using libraries resources, an other e-databases.
2. Critical thinking within Seminar is grounded on the processes of analysis, synthesis and evaluation necessary to read
with understanding.

The students are expected to make a presentation on the state of research on a particular topic based on current journal publications
in that topic. A faculty guide is to be allotted and he / she will guide and monitor the progress of the student and maintain
attendance also. Students are encouraged to use various teaching aids such as over head projectors, power point presentation and
demonstrative models.



{ 704MF208 COMMUNICATION SKILLS LAB IT L TPC
0021
“OURSE OBJECTIVES
e To prepare students for taking BEC Vantage level examination conducted by the Language Assessment (CELA).
e To communicate appropriately in business contexts.
¢ To acquire skills for uging English in business environment.
COURSE OUTCOMES Cury devetePmen)-
The students will be able to
1. Enable students to acquire business terms for communication.
2. Use English confidently in the business contexts.
3. Take part in business discussion and write formal and informal business correspondences.
JNIT I SPEAKING
Non-verbal communication — agreeing / disagreeing, reaching decisions, giving and supporting opinions — making mini
presentations — extending on conservations — collaborative task — tongue twisters.
15
JNIT I WRITING
Business letters — fax — Shorter Documents: e-mail - memo — message - note — report writing — formal / informal styles.
15
Total: 30 Hours
EFERENCES
1. Guy Brook-Hart, BEC VANTAGE: BUSINESS BENCHMARK Upper-Intermediate — Student’s Book, 1st Edition,
Cambridge University Press, New Delhi, 2006.
2. Cambridge Examinations Publishing, Cambridge BEC VANTAGE — Self-study Edition, Cambridge University Press,
UK, 2005.
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TECHNOLOGY KN K]
AIM:
» Toinspisz the smdsmms 13 227 © he vands {0 wemifecmueing of wick cowponsnrs :nd w00
SYSTCS T ek

OBJECTIVES: flfabi LT M -

o Tozxpossthe smdens o the svolidon of wice slearomachani @] svsedms, 1o the various Shriczion
techniques andtom=ie srudans o be wwers of micoemEins: ‘

e Als0 10 impartknowladss 1o ha smdamts show peng waerizls 2nd vadous nzvg wezsussmens tacimiques

UNITI OVER VIEW OF MEMSANDALM CROSY STRALS ]
Lafinitim - hisfrizal devalopmsant — propamias, d=sizn and fhaisarion mic-sviter, micraalactroniss,
warking panciple zpplicznons and advalmasss ofricr svatam. Substretes and wafars, silizan 25 substrerz
matarizl, wachanicz] praparties af 24, 3ibicm Compamds - silican pisza rasistors, Geling arsenida, quanz,
palvmar;: far MEME, conductive palvmsrs
UNITII FABRICATION PROCESSES AND MICROSY STEM PACKAGING 10
Pharalithosrephy, phom resistzpplicarions, izt sowrzss, ion irplanrerion, diffusion—Oxidztion - tharmz]
axidztion, slicam dioxida, chemiczl yapaur depositon, spumening - dapasition by apitg: — 1ching - bulk and
suffsie mechining — LIGA pracass - LASER, Flactron bazm Jon bazm proczssas
- Alssk les: lithogrzphy Alicra iR paclasing —pack=zing desiam- levals of micra svstam packezing dis
laval, davics laval and svstem laval — inrerfeces in packzging - packzsinzrachnalagizs- Assamrhly af
Al a5 ystams
UNITIII MICRODEVICES L]
Zoniofs — ckssificetiom — 5iamal convarsion id=sl charectarizetion of s2nsafs micra eotnstars, wachenizl
FEM5TE — 35N - displaramant sensars, prassurs sansor, flow semsars, Accdsramenar , chamrice] and tia
$2M391 - 3aMsitvity, r2lizbility and r23ponss of micra-32m501 - wioro scmuators - pplicetions.
UNITIV  SCIENCE ANDSYNTHESIS OFNANCAIATERIALS 10
Classifiznim of papg svruowes — Effecs af pa scale dmensions on varions propentiss — strucrusal, thenes],
chemiczl, mammatic, optic! 2nd slacwonic prapamiss fluid dynamics ~Effecr of pann scelz dimansions on
mw=chanicz] propartiss - vibrenion, bendine, fzgmes
Nanopanicls, Sol-Gel Symhesis, Inen Gz Condensation, Fish snersy Ball Milling, Plasms Synibesis, Eleciro
dapositionand omer radiniques Svnthasis of Carbon nanotubeas — Solid carbon souscs hasad production
1aechniguss — Gessous carbom souss based produaion technigues — Dizmond 18z cabaon coztins Top.dowmand
- ATERIALS 11

IDC25E M E SVSIMME — N mazsurine svsrems —fharaorerizarion — anzlyrica] imzsinz rachniques -
TICIOSTOPY TECHNIGUSE, SISCTe0n TIY0sC0]y Scanting alectron mickoscopy, confocal LASER scanninz
LITI0520DY - 2Nsmission 2lactron wicrscopy, ransmission lacteon microscopy, scanninz tunnalinz
micrascopy, 3omic force mizroscopy, diffrecton mchmiqes - =pe::wa.cpvf-3:21m,1&= Ramean spacroscopy,
3D surfzca analysis — Mechanicz], Mzaneric and thermal propaniss — Nano positionins svstams.
TOTAL: 45 PERIODS
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1 Hmu!hmmg l’uhmlngy
O RYE OBIECTIVES:

I. Tomake the stea$cms o mad 4 B g ul'umcunqnmmnmhnnlqn

2. To swke the stodents o aadirts? S Sch of approp dy fise the

applnatame

3. To emke the svedens w duve knowledge on Exposure 10 RP softease pockages

UNIF L NTRODBUCTIIN 9 teurs

Inzoducton- Nead oy the oosnpreasion u producs development. Hotory of &P syems, Suney of
applicotioes Cirowth of RIP sy, Classsflcanon of RE sysaens.

Uhl'l!' l.l EP PROCESS- 9 Heurs

[ process deentls end spplicabors of vanous RP poocesses - Soemo lithagmuphoy

wﬂmﬁ. Laer Simumg, Fused Deposmon Modeling, Laminimd (hyec,

UNEY 1l RP PROCESS-2 Y Heurs

Memtecmunee, Sobd Ground Curing. Laser Fsgeceral et Shapies, 3D Prestisg, Limer Melimg Cladding

UNIT Y RAPID TOEHING 9 Heurs

Rapid Toudeeg: Indirent rapid tooling Diroct repod weoting |, soft g Vs hand soedmg, Rapal 3 ceved

Process Opimizeton- Faciors influescing a v, daI g ump-tbnlﬂngeums,amm

finishing, mflucsce od part buihi opention.

UNMTY RP SOFTWARES 9 EHeurs

Software for RP: STL flles, overvew of solbd vhew, magics, mimic. C eK..

b sofbw ares, collabaration woli. BP Tothnolegy selectioa. Dexusi ManﬁeCyLbAmmaf
L3P pevdesses, Sustamabi iy issacs

TOTAL: 45 HOLRS
FLRTHYR READING { CONTENT SEVONMD SWLLABLS / SEMINAR :
1. 3D Prnting
2. Sustossahle M ewfacnineg
3. Advenced Ropid proaotypemg sodtwane

COURSE (RITOOMES:
On the siccexsful completian of the cowrse, amlnﬂs b1ll be able s
COl  Undersiomd mfﬁ:, of tene f !
02 Selrown of cheology for the ap

CO3  Exposune P sobwere packiges

CO2 Undesstand the GilSetent rapad touhing pooss EM ?\ u% } l "k ’

COS  Apahac the posd proeedyosg using mtel.xm soltwase.
lll:l ERENCES:
Phain D T and Dimov § S, “Raprd Mesaiicuneg”. Verlag, 207
Paul ¥ Jmcobs. “Soneo bthageephy and other RE&A Fechnologies™, Shak.1 996,
Tary Wokders. "Wohbers Hepors 2001, Wohlers Associzacs, 20098,
Prasad H and Badrinamyanes. K 5. “Rapid Peolotypeag and Tooling™, SPI-Pagetuneers. Bangsbore, Indiz,
3.

B
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Dr.S.RAMABAL M.E., Ph.D..
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FISMPME HEAT TREATMENT L F F C
] 3 0 [ 3

PREREQLUISITE :

Esgrzeame Muteriaks and Mbaalharyry
CONLRSE (BIECTIVES:

. To sk the stsdents 1o have knowbedge  on sdentify she effiect of besa weatnear i alloying

clenuens

2. To make the Qudents W hove knowbadge on apply seeface modifficanon wehniques

5. To make the Muens o have kiowtedue an find the defocts aocieving o Beal Eeasd padls
UNET Y INFRUDLUCTION % Mowrs
Ioa - Cathon Foudémum Dugran Efect of alkung clavest @ propentics of steel and hewt restmens.
Types el condicaticn of bl Lsatineats o masclaciunsg ndsinal

UNITLL T'IT PROCESS % Howrs
TIT & OCT dugram fin steels-Vadious beating mal used for heat teoament, Remaces, Tempomtsene and
A k- Sekection of f Sonr heal reateoene.
UINE l' I HEAT TREATMENT PROUESS ? Howrs
Hent 1 P A g - N lising. Hondossbility sisdicn, Jummy end quencd sl
Girossdtimn's cxpedintais - Lempermg, A T ceted Mixit sz, Thermanechmtxcnl icsiiests
NITIY  SURFACE MODIFECATION TECHNIQUES 9 Howrs
Bartuce Modificimion Techmeses: Indiction Sardeniog, fante hadezng, elocron beam handearg wed Lacer
rean hadening, O abensing, mirkdeg, calbostnding, CvID sal FVD prmeses, lon ioplesiaben.

TNTT v DESIGY FUR HENT THERTAIENT )
Heal Freatnest of Nou-Femuis Metnls and Specifi: Alloy sacels. Heat nesgmens of gray woes, whne mm
imalbethel et} 2nd 5.0 sons. Aastempersg of 8.Gllon. Deficrs: Blefects i beat memed parts, cosnes and
rentody Desgn for bt meaneoem.
TOFPAL: 45 HOLIKS
FLETHER READING / CONTENT BEYOND SYLLABLS ¢ SEMLNAR :
1. Hea mesamoent for metal memx conpasile
2 Mea meseeoent for hugh wmperapare applicotion saciat
3. Desugw for sment autferat heot 1rewtment.
COURSE O TOODNES:
Da e ssevesfiit compbetion of the counie seadems willl be ibic 2
O Wdeweidy the etfect of heol meatmeat in 2lloyieg clenweat
002 Apply surface modificstvos ecbaques
0003 Find the deforts occieving i beat ealed o !
004 LUadesiund e dilfcron ?ulh;r .u._.dm_-,rﬁ:lf;;._:_-“uu. E w\'o"{a b‘ ‘ i }7 .
5 Design Seef Yeatieear foc ditlerent mepds.
HEFERENCES:
1. Rapus amd Shanees "Hest Toentment Pan plos snd Tectesques” - Prenaice Hall of bada |P) Lid. Mew
Defei, TR
Prabivedes . K H. Hendbook of Hear Treanmend of Steeb”, Tets - Molarae Hall Publishung Co. New
Deley, J0IHE
VigendeaSines “Heat Treatnest of Meatals™, Stancand Polisbers Distiibasas, Dellis, Fust odoa 1998,
Ameacan Secety for Metab, "Metab Hasdbook Vob47, ASM Metak Parks, Oluo, LSA, 2001
Karl-Erik oclming, “Stecl el its Hoat Dnesirees™. Bemeranrthe, London, second oftion 1952

Novikoy 1, “Iheory af Heut Treamucss of Memls”, MIR Peblubers, Mosoow, 1978

v

e e

Dr.S. RAMA A‘ AN ME., PhD.
PRINCE College.

E.G.S. Pillay Engmee”“g 1002
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IPSEYOL? ISDLSTRIAL WASTE MANAGEMENT L T P [
3 L] ] 3

PREREOLUISITE @

Kituw dedie an waste aaser and Seamiess
CONRSE OBJEC TIVES:

1. To ineart kaswinlpe on the comcep and appbasion of badustnal pellugon preycotion

2 To imgart ksuwlalge on e clenmr %odelogic:

3 To educoes soeut the causirigl winscwales ipad @
UNITI INTRILCTION B Heurs
Indstaial scemour in Indii— Isdustiial setivity and Enywosdment - Lscs of Wabet by ssdusoy — Sources ol
Ovpse ud mim.aml W incth AL Natuiz ool Onggaes ¢l Pollants - tdwaial wastew st and environmestl
itpaly. - hators ey  fuer 17 24 it wostew ater — el waste survey — Industrzd
W sl wokey rmnming and sanehmg -geneialn rabss. clarsierzatog ol vanables -Toxwedy of wdusorel
cffluents omd By 1o - Muajor belies o8 waber yualny mansecaeol

tnIrn INDESTRIAL POLEUTEON PREVENTION & WASTE MINIMISATEON H Heurs
Peesennon vis o s Conmnd of Industrsal Polluten - Benefite aind Barniers - Woae sunageaent BiesascBy -
Soraie redatiun echiagees - Pood Wiste Mimnusdios Assessonesd, - Evalwinos of Fallubon Pesenbot

Uplions - Cist deweff analves - Pay-tuck pered - Lol u & Pr g Polksos Poeynbion
Prugran in lidusires.

UNICE L INDUSTRLAL WASTEWATER TREATMENT 10 Hwurs
Ehow amid Louad toecaleeoi) Sl S¢ - Remunval uf Fab, Ol & Grosee Meotislsabion - Remoial
ud Ino N Prs Heavy mezal reioval . Mipogzn & Phosghuorees winoval lon

eXehange, Adsofpaon, \h:mﬁmc Filrsamm, Elemoduitysts & Evapueanon - Remwoal of Organe Comstiugnts
- Byl rament Provesses, Chenucal Oxsdution Provesses. Advasced Dandilion ucosses - Tneotibiliy
Stadca.

UNIELY  WASTEWATER REUSE AND RESIDU AL MAXAMEMEXT 9 Heury
Indrs adan] und Cuntmon Efllae Treazent Planis - Sout ireaseocnt of esdustiwd svd doswestic wasizwakes -
Zevo edPhson discherge systents - Quakity equecmcnls o Wasies el fowwe - latusing stee . heses qans
amd atesi - Disposal oo waner and land - Readeals of wdosial wasicewule? eamien - Qranbifn dbon ol
characneretion. of Sludge Muckemng. digeion. ousdmoeszg. dewaersy sl dispasal of =halpe -
Masigenies od RO rept.

UNIT Y CASE STULRIES 10 HwidFu
Imdizial anuloninm | ipckend desnpuos, wastewalzr chasecienscs, soure ducion ophons ohl woste
wentment How sdoet for Tewtiles  Tumens - Pab and gaper - awlal fimshing - ¢l Refining -
Phuiamceabuoals — Sugar and Dhstulieries

FOTAL: 45 HOURS
FURTHER READING ( CONTENT SEYVUND SYLLABLY ¢ SEMINAR :
. Reces esdusmidl nise mutmpement medsedologues
2 Adbhoamoed Zestmest rechnujues
COULRSE OUTDOMES:
Ok 130 wogesstisf convedehen of the Ganese. Sadems sl fahic 30
OOl Ladersiond 13e wosssw aler ilureg and .
Q02 Defiexe the Pamogles of polluton prevention uid mechanism of oxidetam TREEN . H
C33  Suggest the sanable ecknufogies rur the: Tcamtieas of wiastow e B E ﬂ\ﬂo‘{q b‘ l' ! .
CO4 Dowuss aboul the Wistcwaler chaneciensties
Q5 Design the Destrel sysiems
HEFERENCES:
1. Inhoznat wastewaser sanagement. ireatonennt & doposal, Winsy Bavuosment
2 Lawmice B Wosg. Yuny . Ise Huss, Howard H Lo asd Constantine Yapyaiin = amdbok of Indwanal
and Hazasd anx T Second Edieon, 2R
3. Mreiall & Eddw ABOORL. waler sewwe lsus Tochnobogies and Apphicamons. The Mo Graw- Hill
comeunizs, 07
4 Nebua Leunad Memeros, “snhsniel 6 owe Treetiewt™, kleey e, 2007
5. W Wesky Echenfielder, “Andornal Wair Pollution Comnl, Saoal Edinm, Mo Graw Hall, P4
6. Paull. Hishop, Pollaus Prevenion: - Fasdamentob aod Practice™. Mo-Gars Bl beerzahonsl. Buogon.
JUHHL
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MF7001 FLUID POWER AUTOMATION
AIM:

To impart knowledge in the area of hydraulics, pneumatic and fluid power components and its functions.

OBJECTIVES: EmPleYa bilt H

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 I INTRODUCTION 5
Need for Automation, Hydraulic & Pneumatic Comparison — ISO 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 III 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.

UNITV 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 PERTODS
REFERENCES:

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

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

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

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

Peter Rohner, Fluid Power logic circuit design. The Macmillan Press Ltd.,London, 1979

Herbert R. Merritt, Hydraulic control systems, John Wiley & Sons, Newyork, 1967

Dudbey A. Peace, Basic Fluid Power, Prentice Hall Inc, 1967.

SRS IEERYN




MF7009 NON-DESTRUCTIVE EVALUATION LT PC

300 3
AIM:
To stress the importance of NDT in engineering.
OBJECTIVES: E mMpPlova lo: Iy +'2
To introduce all types of NDT and their applications in Engineering.
UNITI NON-DESTRUCTIVE TESTING: AN INTRODUCTION, VISUAL INSPECTION & LIQUID PENETRANT
TESTING 8

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 II 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 III 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 techmque 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., ThavasimuthuM., -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 Materials’, 1% Edition, Springer — Verlag Publication, New York, 1996.
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MF7004 METAL CUTTING THEORY AND PRACTICE

AlM:

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

OBJECTIVES: evPlova bi [ ¢

¢ 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 9
Need for rational approach to the problem of cutting materlals 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 | 9
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 I THERMAL ASPECTS OF MACHINING 9
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 9
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 9
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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MF7411 ProjectWork (Phase I) L T P C

Course Objectives

To develop skills to formulate a technicalproject.

To give guidance on the various tasks ofthe projectand standardprocedures.

To teachuse ofnew tools, algorithms and techniques required to carryout theprojects.
To give guidance on the various procedures forvalidation oftheproductand analysethe
costeffectiveness.

® To provide guidelines to prepare technical reportoftheproject.

GUIDELINEFORREVIEW ANDEVALUATION

Thestudentsmaybegroupedinto2todandworkunderaprojectsupervisor. Thedevice/system/component(s)
tobefabricatedmay bedecidedinconsultationwiththesupervisorandifpossiblewithanindustry.Aproject
reporttobesubmittedby thegroupandthefabricatedmodel,whichwillbereviewedandevaluatedforinternal
assessmentbyaCommitteeconstitutedbytheHeadoftheDepartment. Attheendofthesemesterexamination
theprojectworkisevaluatedbasedonoralpresentationandtheprojectreportjointly by externalandinternal
examiners constituted bytheHeadof theDepartment

Course  Outcomes T R L l ' ~
i FReabi i / EntrePrencavship | fiin Pevetopmentt
Aftercompletion of the course students willbe able to
e Formulate a real world problem, identifythe requirementanddevelop the designsolutions.
e Identifytechnical ideas, strategies andmethodologies.
Utilize the new tools, algorithms, techniques thatcontribute to obtain the solution ofthe project.
* Performtest andvalidatethroughconformanceof thedevelopedprototypeandanalysis the cost
effectiveness.
e Explain the acquired knowledge through preparation ofreportand oralpresentations.

Colleg®:
a- 011 002.
(00 Tamil Nadu.
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Course Objectives

To develop skills to formulate a technicalproject.

To give guidance on the various tasks ofthe projectand standardprocedures.

To teachuse ofnew tools, algorithms and techniques required to carryout theprojects.
To give guidance on the various procedures forvalidation oftheproductand analysethe
costeffectiveness.

® To provide guidelines to prepare technical reportoftheproject.

® 2 o e

GUIDELINEFORREVIEW ANDEVALUATION

Thestudentsmaybegroupedinto2todandworkunderaprojectsupervisor. Thedevice/system/component(s)
tobefabricatedmay bedecidedinconsultationwiththesupervisorandifpossiblewithanindustry. A project
reporttobesubmittedby thegroupandthefabricatedmodel,whichwillbereviewedandevaluatedforinternal
assessmentbyaCommitteeconstitutedbytheHeadoftheDepartment. Attheendofthesemesterexamination
theprojectworkisevaluatedbasedonoralpresentationandtheprojectreportjointly by externalandinternal
examiners constituted bytheHeadof theDepartment
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Aftercompletion of the course students willbe able to

e Formulate a real world problem, identifythe requirementanddevelop the designsotutions.

e Identifytechnical ideas, strategies andmethodologies.

e Utilize the new tools, algorithms, techniques thatcontribute to obtain the solution ofthe project.

e Performtest andvalidatethroughconformanceof thedevelopedprototypeandanalysis the cost

effectiveness.
e Explain the acquired knowledge through preparation ofreportand oralpresentations.
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