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SEMESTER I

THEORY

Code No Course
Objective & Outcomes

L T P c
Maximum Marks

Category
PEOs POs PSOs CA ES Total

19MFl01 Probability and
Statistics

I 1,2,3,4 3 1 0 4 40 60 100
BS

19MF102

Advances in

Manufacturing
Technology

I, il,ilt 1,2,3,4,8
,9

1,2 3 0 0 3 40 60 100
.PC

19MF103

Computer
lntegrated
Manufacturing
Systems

t,il,ilt 1,2,3,4,6 1,2 3 0 0 3 40 60 100
PC

19MF104

MetalCutting
Theory and
Practice

I il,ilt 1,2,3,4,7
o 1,2 3 1 0 4 40 60 '100 PC

Elective I 3 0 0 3 40 60 100
PE

Elective ll 3 0 0 3 40 60 100
PE

PRACTICAL

19MF105
CAD/CAM
Laboratory

t, il,1il 3,4,5,10 1,2 0 0 4 2 60 40 100 PC

TOTAL 19 2 04 22 280 400 700

SEMESTER II

THEORY

Code No Course
Objective & Outcomes

L T P c
Maximum Marks

Category
PEOs POs PSOs CA ES Total

1 9M F201
Optimization
Techniques in
Manufacturing

I,il,ilt 1,2,3,4, 5,
6, 11

1,2 3 I 0 4 40 60 100
PC

1gMF202
Advances in
Metrology and
lnspection

t,il,ilt 1,2,
3,5,9,10

1,2 J 0 0 4 40 60 100
PC
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19MF203
Theory of
Metal Formino

I,il, ilt 1,2, 3,
5,6,9

1,2
3 0 0 40 bU 100

PC

1gMF204
Tooling for
Manufacturino I,il, ilt 1,2,3,

5,9,10
1,2

3 1 0 3 40 60 100
PC

Elective lll 3 0 0 3 40 60 100
PE

Elective lV 3 0 0 3 40 60 100 PE

PRACTICAL

19MF205
Automation and
Metal Forming
Laboratorv

I.il ilt
1,2,3,4,
5,6,8,9

1,2
0 0 4 2 60 40 100 PC

19MF206
Technical
Seminar

t,il, ilt 1,5,6,8,
11

1,2
0 0 2 U 60 40 100 BS

Total 18 2 6 22 360 440 800

SEMESTER III

THEORY

Code No Course
Objective & Outcomes

L T P c
Maximum Marks

Category
PEOs POs PSOs CA ES Total

19MF301
Research
Methodoloov

t,il,ilt 1,2,3,4, 5,
6,8,9

1,2
3 0 0 3 40 60 100 PC

19MF302

Materials Testing
and
Characterization
Techniques

I,il,ilt 1,2,3,5,9
1,2

3 0 0 3 40 60 100 PC

Elective V
3 0 0 J 40 60 100 PE

19MF303
Project Work -
Phase I I,il,ilt

1,2,3,4,5,
6,7,8,9,

10,11
1,2 12 6 60 40 100 PC

Total I 0 12 15 220 180 400

SEMESTER IV

THEORY

Code No Course
Objective & Outcomes

L T P c
Maximum Marks

Category
PEOs POs PSOs CA ES Total

19MF401
Project Work -
Phase ll I,il,ilt

1,2,3,4,5,6
,7,8,9,
10,11

1,2,3 24 12 60 40 100 PC

Total 24 12 60 40 100
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PROFESSIONAL E LECTIVES

PROFESSIONAL ELECTIVES

Code No. Course
Objective & Outcomes

L T P c
PEOs POs PSOs

PROFESSIONAL ELECTIVE - I

19MFXO1
Advances in Casting and
Weldino

t, il,lll 1,4,5,7 ,9 2 J 0 0 3

19MFXO2
lndustrial Robotics and
Machine Vision

t,il,ilt 1,2,4,5,7 ,9 2 3 0 0 3

19MFXO3
Manufacturing lnformation
Svstems

r,il,ilt 1,2,3,4,6,7,9 2 3 0 0 3

19MFXO4 Advances ln CNC Systems t,il,ilt 1,2,3,4,6,7,9 2 3 0 0 3

PROFESSIONAL ELECTIVE - II

19MFXOs
Advanced Metrology and
Non Destructive Testinq

t,il,ilt 1,2,6,7,8,9 2 3 0 0 3

19MFXO6
Productivity Management
and Re-Enqineerinq

t,il,ilt 1,6,10 2 3 0 0 3

19MFXO7
Supply Chain lnformation
Svstems

I,il,il1 1,5,6,7,8 2 3 0 0 3

19MFXO8
Design of Cellular
Manufacturino Svstem

t, il,lll 1,2,3,4 2 J 0 0 3

PROFESSIONAL ELECTIVE . III

,I9MFXOg Precision Engineering r,il,ilt 1,2,3 2 3 0 0 3

19MFX1O
Reliability and Total
Productive Maintenance

I il ilt 1,5,6,7,8 2 3 0 0 3

19MFX11
Computer Aided Process
Plannino

I il ilt
1,2,3,4,6,7,8

,9
2 3 0 0 3

19MFX12
Flexible Competitive
Manufacturinq System

t,il,ilt 1,2,3,4,6,7,8
o 2 3 0 0 3

PROFESSIONAL ELECTIVE - IV

19MFX13
Advanced Tool
Enqineerinq and Desiqn

r,il,ilt 1,2,3,4,6,7,
8,9

2 3 0 0 3

19MFX14
Plastics and Composite
Materials

t,il,ilt 1,5,6,7,8 2 3 0 0 3

19MFX15
Total Quality System and
Engineering

t,lt,ilt 1,5,6,7,8 2 3 0 0 3

19MFX16
Advances in Foundry
Technology

t,il,ilt 1,2,6,7,8,9 2 3 0 0 3

PROFESSIONAL ELECTIVE - V

19MFX17
Finite Element Analysis in
Manufacturinq Enqineeri nq

I,il,ilt 1,2,3,4 2 3 0 0 3

19MFX18
Advanced Agile and Lean
Manufacturinq Svstem

t,il,ilt 1,2,3,4 2 3 0 0 3

19MFX19 Smart Materials & Systems I,il,ilt 1,5,6,7,8 2 3 0 0 3

19MFX2O
Ultrasonics and
Aoolications

iltI,lt 1,5,6,7,8 2 a 0 0 3
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Department MECHANICAL ENGINEERING R 2019 iemester BS

Course Code Course Name
Hours /
Week

Credit Total
Hours Maximum Marks

L T P c

19MFl01 PROBABILTY AND STATISTICS 3 1 0 4 60 100

Course Objective (s): The purpose of learning this course is:
. To introduce the advanced Statistical skills required for engineering students that are imperative fot

effective u nderstandi n g of en g ineerin g subjects.
.r To basic tools for specialized studies in many engineering fields.

Gmre'Outeomes: At the end of this course, Iearners willbe able to:
.: Get an in-depth knowledge in the recent growth of statistic and, in particular, its applications to problems

of engineering.
o: Become much more effective in all phases of work relating to research, development, or production.
or Understand phenomena subiects to variation and to effectively predict or control them.

Unit I I pRoeletLtry AND RANDoM vARIABLES 14
)robability and Random variables-Moments-Moment generating function-standard distributions (Gaussian,
3amma, Weibull & Normal distributions)-functions of random variables-Two dimensional random variables-
lorrelation and Regression.
Unit ll [/IARKOV CHAIN AND RELIABILITY 12

Mlarkov chain-Transition Probabilities-Chapman-Kolmogrov equations-Limiting distributions-Concepts of
Reliability-Hazard function-Series and Parallel Systems-Reliability and Hazard rate for exponential distribution-
\4arkov analysis-Mean time to failure and mean time between failure-problems (related to them)
Unit lll lsAMpLtNG DISTR|BUT|oNS AND TESTING OF HYPOTHESIS 12

Iesting of hypothesis-sampling distributions-Test based on Normal, t-distribution, chi square and F-distribution-
;mall and large samples-One way and two way classifications.

Unit IV lAruAlYSlS OF VARIANCE 12

)esign of experiments-Completely Randomized Design-Randomized Block Design-Latin Square Design-2
jquare Factorial Desiqn.
Unit V frlME SERIES 10

fime series-characteristics and Representation- Moving averages -Exponential Smoothing-Auto Regressive
,rocesses.

REFERENCE(S):
1. :ruend John, E. and Miller lrwin, "Probability and Statistics for Engineering" 5tn edition. Prentice Hall (2005).

2. Jay, L. Devore, " Probability and Statistics for Engineering and Sciences", Brooks/Cole Publishing Company

Monterey California (2008)

3. Vlontgomery d.C and Johnson, L.A, "Forecasting and Time Series", McGraw-Hill (2005)

4. \nderson, O.D., "Time Series Analysis: Theroy and Practice", l. North-Holland, Amsterdam (1982).

5. 3upta, S.C. and Kapoor V.K., "Fundamentals of Mathematical Statistics". Sultan Chand and Sons, New
)elhi (2000).

b. frivedi, K.S., "Probability and Statistics with Reliability, Queueing and Computer Science Applications,
rrentice-Hall, lnc., Enqlewood Cliffs, New Jercy (2003)

Chalrman 'BoS
Dept. of Maths'ESEC

ol.r, A*
Chairman - BoS

Dept. of Mech Engg. 'ESEC



Department MECHANICAL ENGINEERING R 2019 Semester PC

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

Marks
L T P c

19MF102
ADVANCES IN MANUFACTURING

TECHNOLOGY 3 0 0 3 45 100

Course Objective (s): The purpose of learning this course is:
. To produce useful research output in machining of various materials
o To use this knowledge to develop hybrid machining techniques
. To apply this knowledge to manage shop floor problems

. To appty creativity in the design of syst€ms, components or processes appropriate to Miero & Nanc
fabrication.

. To apply rapid prototypino and surface modification techniques in manufacturino.
Course Outcome(s): At the end of this course, learners will be able to:

. Produce useful research output in machining of various materials
o Use this knowledge to develop hybrid machining techniques
. Apply this knowledge to manage shop floor problems

o Apply creativity in the design of systems, components or processes appropriate to Micro & Nano fabrication.
. Apply rapid prototyping and surface modification techniques in manufacturing.

Unit I IUNcoNVENT|oNAL MAcHtNtNG I
lntroduction-Bulk processes - surface processes- Plasma Arc Machining- Laser Beam Machining-Electron
Beam Machining-Electrical Discharge Machining - Electro chemical Machining-UltrasonicMachining- Water Jet
Machining-Electro Gel Machining-Anisotropic machining-lsotropic machining-Elastic Emission machining - lon
Beam Machining.

Unit ll ]PREcISIoN MAcHINING 9

Jltra precision turning and grinding: Chemical Mechanical Polishing (CMP) - ELID process - Partial ductile mode
Trinding-Ultra precision grinding- Binderless wheel - Free form optics. A spherical surface generation Grinding
rheel- Design and selection of grinding wheel-High-speed grinding-High-speed milling- Diamond turning.

Unit lll ADVANCES !N METAL FORMING 9

Orbital forging, lsothermal forging, Warm forging, Overview of Powder Metal techniques -Hot and Cold isostati<
pressing - high speed extrusion, rubber pad forming, Hydroforming, Superplastic forming, Peen forming-micrc
clanking -Powder rolling - Tooling and process parameters.

Unit lV llltcno MAcHtNtNG AND NANO FABRTCATTON I
Theory of micromachining-Chip formation-size effect in micromachining-microturning, micromilling, microdrilling-
Micromachining tool design-Micro EDM-Microwire EDM-Nano fabrication:LIGA, lon beam etching, Molecular
manufacturing techniques -Atomic machining- Nano machining techniques - Top/Bottom up Nano fabrication
techniques - Sub micron lithographic technique, conventional film growth technique, Chemical etching, Quantum
dot fabrication techniques - MOCVD - Epitaxy techniques.
Unit v IRAP]D PROTOTyptNG AND SURFACE MODtFICATION TECHNTQUES 9

ntroduction - Classification - Principle advantages limitations and applications- Stereo lithography - Selective
aser sintering -FDM, SGC, LOM, 3D Printing-Surface modification Techniques: Sputtering-CVD-PVD-Diamonc
ike carbon coating-Plasma Spraying Technique.-Diffusion coatings-Pulsed layer deposition.

REFERENCE(S):
1. 3enedict, G. F.,"Non Traditional manufacturing Processes", CRC press,201 1

2. Madou, M.J., Fundamentals of Micro fabrication: The Science of Miniaturization, SecondEdition, CRC Press

iISBN: 0849308267), 2006.

N,

_ Chairman - BoS
Dept. of Mech Engg. - ESEC



Department MECHANICAL ENGINEERING R 2019
Semester

I
PC

Course Code Course Name

Hours /
Week Credit Total

Hours

Maximu
m

MarksL T P c

19MF103
COMPUTER INTEGRATED

MANUFACTURING SYSTEMS
3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:

o To gain knowledge about the basic fundamental of CAD.

. Tb gain knowledge on how computers are integrated at various levels of planning and manufacturing

.+ Tostudylhe concepts of group iechnology and computer aided process planning.

.! To-r.rnderstand the methods of shop floor control and FMS.

.- To understand computer aided planning and control and computer monitoring.
@m Outcome(s): At the end of this course, learners will be able to:

. Apply knowledge about the basic fundamental of CAD.

. Apply knowledge on how computers are integrated at various levels of planning and manufacturing

. Apply the concepts of group technology and computer aided process planning.

. Apply the methods of shop floor control and FMS.

. Applv the idea of computer aided planninq and control and computer monitoring.
Unit I iconaeuren ArDED DESTGN 9

3oncepi of CAD as drafting and designing facility, desirable features of CAD package, drawing features in CAD -
Scaling, rotation, translation, editing, dimensioning, labeling, Zoom, pan, redraw and regenerate, typical CAt
:ommand structure, wire frame modeling, surface modeling and solid modeling (concepts only) in relation tc

ropular CAD packages.

Unit ll COMPONENTS OF CIM 10

llM as a concept and a technology, CASfuSme model of ClM, CIM ll, benefits of ClM, communication matrix in

llM, fundamentals of computer communication in CIM - CIM data transmission methods - seriel, parallel,

lsynchronous, synchronous, modulation, demodulation, simplex and duplex. Types of communication in CIM -
roint to point (PTP), star and multiplexing. Computer networking in CIM - the seven layer OSI model, LAN
nodel, MAP model, network topologies - star, ring and bus, advantages of networks in CIM

Unit lll IOROUp TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING 9

History Of Group Technology - role of G.T in CAD/CAM lntegration - part families- classification and coding -
DCLASS and MCLASS and OPTIZ coding systems - facility design using G.T - benefits of G.T - cellula
rranufacturing. Process planning - role of process planning in CAD/CAM lntegration - approaches to compute
aided process planninq - variant approach and qenerative approaches - CAPP and CMPP systems.

Unit IV SHOP FLOOR CONTROL AND INTRODUCTION TO FMS I
Shop floor control - phases - factory data collection system - automatic identification methods - Bar code

technology - automated data collection system. FMS - components of FMS - types - FMS workstation -
material handling and storage system - FMS layout- computer control systems - applications and benefits.

Unit V ]OMPUTER AIDED PLANNING AND CONTROL AND COMPUTER MONITORING 9

Production planning and control - cost planning and control - inventory management - material requirements

planning (MRP) - shop floor control. Lean and Agile Manufacturing. Types of production monitoring systems -
structure model of manufacturing - process control and strategies - direct digital control.

REfERENCE(S):
1. :nrii UcUahon and Jimmie Browne, "CAD CAM Principles, Practice and Manufacturing Management",

)earson Education second edition,2005.Ranky, Paul G., "Computer lntegrated Manufacturing", Prentice

rall of lndia Pvt. Ltd.,2005.
2. Jemes A. Regh and Henry W. Kreabber, "Computer lntegrated Manufacturing", Pearson Education seconc

rdition, 2005.
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Department MECHANICAL ENGINEERING R 2019 Semester I PC

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

MarksL T P C

19MF104
METAL CUTTING THEORY AND

PRACTICE
3 1 0 4 60 100

Course Objective(s): The purpose of learning this course is:
. To make the students familiar with the various principles of metal cutting, cutting tool materials and its wear

mechanisms during the machining operation.

Course Outcome(s): At the end of this course, learners will be able to:
. lmpart the knowledge and train the students in the area of metal cutting theory and its importance.

Unit I INTRODUCTION 12

leed for rational approach to the problem of cutting materials-observation made in the cutting of metals-basic
nechanism of chip formation-thin and thick zone modes-types of chips-chip breaker-orthogonal Vs oblique
:utting-force velocity relationship for shear plane angle in orthogonal cutting-energy consideration in machining-
'eview of Merchant, Lee and Shafter theories-critical comparison.
Unit ll SYSTEM OF TOOL NOMENCLATURE 12

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

Unit lll [HERMAL ASPECTS OF MACHINING 12

{eat distribution in machining-effects of various parameters on temperature-methods of temperature measuremenl
n machining-hot machining-cutting fluids.

Unit !V rOOL MATERIALS, TOOL LIFE AND TOOL WEAR 12

Essential requirements of tool materials-development in tool materials-lSO 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 12

)rocessing and Machining - Measuring Techniques - Reasons for failure of cutting tools and forms of wear-

nechanisms of wear-chatter in machining-factors effecting chatter in machiningtypes of chatter-mechanism of
:hatter.

REFERENCE(S):
,l 

, 3hattacharya.A., MetalCutting Theory and practice, Central Book Publishers, lndia, 1984.

2. 3oothroid D.G. & Knight W.A., Fundamentals of machining and machine tools, Marcel Dekker, Newyork,

I 989.

3. 3haw.M.C.Metalcutting principles, oxford Clare don press, 1984.

,", l-*
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Depaftment MECHANICAL ENGINEERING R 2019 Semester I )c

Course Code Course Name Hours /
Week

Credit Total
Hours

Maximum
Marks

't9MF105 CAD / CAM LABORATORY
L T P c

0 0 4 2 30 100

Course Objective(s): The purpose of learning this course is:
. To teach the students about the drafting of 3D components and analyzing the same using various CAE

packages and programming of CNC machines
. To train them ts use tfis va+i€u€ sens€fs

Cburse Outcome(s): At the end of this course, learners will be able to:
.To impart the knowledqe on traininq the students in the area of CAD/CAM

Exp No. Name of Experiments

1

Exercise on CNC Lathe: Plain Turning, Step turning, Taper turning, Threading, Grooving
canned cycle

2

ixercise on CNC Milling Machine: Profile Milling, Mirroring, Scaling & canned cycle. Study of
Sensors, Transducers & PLC: Hall-effect sensor, Pressure sensors, Strain gauge, PLC, LVDT,

-oad cell, Anqular potentiometer, Torque, Temperature & OpticalTransducers.
3 2D modeling and 3D modeling of components such as

1. Bearing
2. Couplings
3. Gears
l. Sheet metalcomponents
i. Jiqs, Fixtures and Die assemblies.

N, A*
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Department MECHANICAL ENGINEERING R 2019 Semester I PE

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

Marks
L T P c

19MFXo1 ADVANCES IN CASTING AND WELDING 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To study the metallurgical concepts and applications of casting and welding process.
r To acquire knowtedge in CAD of casting and automation of $/etdifig process.

Course Outcome(s): At the end of this course, learners will be able to:
. lmpart knowledqe on basic concepts and advances in castinq and weldinq processes.

Unit I lcasrrruo DESTcN 8

Heat transfer between metal and mould - Design considerations in casting - Designing for directional
solidification and minimum stresses - principles and design of gating and risering

Unit ll lcasrrruc METALLURGY 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 lron, Al alloys, Babbit alloy and Cu alloy.

Unit l!! RECENT TRENDS IN CASTING AND FOUNDRY LAYOUT I
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.

Unit lV ,VELDING METALLURGY AND DESIGN 10

Heat affected Zone and its characteristics - W eldability of steels, cast iron, stainless steel, aluminum, Mg , Cu
Zirconium and titanium alloys - Carbon Equivalent of Plain and alloy steels Hydrogen embrittlement - Lamellat
:earing - Residual stress - Distortion and its control . Heat transfer and solidification - Analysis of stresses ir
rvelded structures - pre and post welding heat treatments - weld joint design - welding defects - Testing o1

reldment.
Jnit V RECENT TRENDS IN WELDING 11

:riction welding, friction stir welding - explosive welding - diffusion bonding - high frequency induction welding -
rltrasonic welding - electron beam welding - Laser beam welding -Plasma welding - Electroslag welding-
rarrow gap, hybrid twin wire active TIG - Tandem MIG- modern brazing and soldering techniques - induction, dip
'esistance, diffusion processes - Hot gas, wave and vapour phase soldering. Overview of automation of welding
n aerospace, nuclear, surface transport vehicles and under water weldinq.

REFERENCE(S):
'l . \SM Handbook vol.6, welding Brazing & Soldering, 2003

2. \SM Handbook, Vol 15, Casting, 2004

3. larrry 8., Modern Weldinq Technology, Prentice Hall Pvt Ltd., 2002
4. IORNU.J. Advanced weldinq systems - Volumes l, ll and lll, JAICO Publishers, 1994
5. IEINELOPER & ROSENTHAL, Principles of Metal Casting, Tata McGraw Hill, 2000.
6. OTROWSKI - Robotic welding - A guide to selection and application - Society of mechanical Engineers,

I 987.
7. Jain P.L., Principles of Foundry Technology, Tata McGraw Hill Publishers, 2003
8. -ANCASTER.J.F. - Metallurqy of weldinq - Georqe Alien & Unwin Publishers, '1980

9. )armer R.S., Weldinq Enqineerinq and Technoloqv, Khanna Publishers,2002
10. iCHWARIZ, M.M. - Source book on innovative welding processes - American Society for Metals (OHIO),

I 981
11. irinivasan N.K., Welding Technology, Khanna Tech Publishers, 2002

N,

Chairman - BoS
Dept. of Mech Engg. - ESEC



Department MECHANICAL ENGI NEERING R 2019
Semester

I
PE

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

Marks
L T P c

f 9MFX02
INDUSTRIAL ROBOTICS AND MACHINE. VISION

3 0 0 3 45 100

Course*O$ective(s): The purpose of learning this course is:
.r To provide the advanced features of robots, its components and industrial applications of robotics.
.: To givedails about automation and machine vision

6?nrra*Outcome(s): At the end of this course, learners will be able to:
. Widen the understanding of students in robotics application, utilization of robotics in industry and escalates

to the design of robotics system.
. Get a direct impact in e - manufacturing applications.
.' lrnprove the understanding in manufacturing automation and design opt!M4q!!en

Unit I ROBOTICS AND ITS COMPONENTS 9

Robotics - lntroduction-Basic Structure- Classification of robot and Robotic systems -laws of robotics - robot
notions - work space, precision of movement. Drives and control systems: Hydraulic systems, power supply -
:ervo valve - sump - hydraulic motor - DC servo motors - stepper motors - operation. Mechanical
3omponents of Robots: Power transmission systems: Gear transmission. Belt drives, cables, Roller Chains, Link

- Road Systems, Rotary to linear motion conversion, Ract and pinion drives, ball bearing screws, speed
'educers, Harmonic drives.
Unit Il KINEMATICS OF ROBOT 9

ntroduction, Matrix Representation, Homogeneous transformation, forward and inverse Kinematics, lnverse
(nematics Programming, Degeneracy, dexterity, velocity and static forces, velocity transformation force control

;ystems, Basics of Trajectory planning.

Unit ilt lnoaor END EFFECTORS I
Types of end effectors - Mechanical grippers - Types of Gripper mechanisms - Grippers force analysis - Other
lypes of Grippers - Vacuum cups - Magnetic Grippers - Adhesive Grippers-Robot end effector interface.
Sensors: Position sensors - Potentiometers, encoders - LVDT, Velocity sensors, Acceleration Sensors, Force,
Pressure and Torque sensors, Touch and Tactile sensors, Proximity, Range and sniff sensors, RCC, VOICE
'ecoqnition and svnthesizers.
Unit lV VIACHINE VISION 9

lntroduction - lmage processing Vs image analysis, image Acquisition, digital lmages - Sampling and

Quantization -lmage definition, levels of Computation. lmage processing Techniques: Data reduction -
Windowing, digital conversion. Segmentation - Thresholding, Connectivity, Noise Reduction, Edge detection,

Segmentation, Region growing and Region Splitting, Binary Morphology and grey morphology operations.

Unit V FEATURE EXTRACTION 9

3eometry of curves - Curve approximation, Texture and texture analysis, lmage resolution - Depth and volume,
)olor processing, Object recognition by features, Depth measurement, and specialized lighting techniques.
Segmentation using motion - Tracking. lmage Data Compression, Real time lmage processing, Application of
/ision systems.

REFERENCE(S):
1. Vl.P. Groover, lndustrial Robotics - Technology, Programming and Applications, McGraw-Hill, USA, 2004.

2. Ramesh Jam, Rangachari Kasturi, Brain G. Schunck, MachineVision, Tata McGraw-Hill, 199'1.

3. Yoremkoren, Robotics for Engineers, McGraw-Hill, USA, 1997.
4. r.A. Janaki Raman, Robotics and lmage Processing, Tata McGraw-Hill, 2001.

N , [\,*,*-
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Department MECHANICAL ENGINEERING R 2019
Semester

I
PE

Course Code Course Name

Hours /
Week Credit Total

Hours
Maximum

MarksL T P c

f 9MFXo3
MANUFACTURING INFORMATION

SYSTEMS
3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To earn the production planning and control system, the databases required to handle records and their

maintenance, various methods of collecting data from the shop floor in order to analyze and improve the
performance of the manufacturing system.

. To understand the importance of information system along with scheduling techniques for customer
requirement. They are also exposed to different case studies.

Cource Outcome(s): At the end of this course, learners will be able to:
. Design the database using various models and approaches.
. Maintain and analyze the database in manufacturing industries.
. Solve the problems of sequencinq and scheduling in the real time production shop floor.

Unit I INTRODUCTION - PRODUCTION MANAGEMENT SYSTEM 7

This subject has been introduced to the students with an idea to impart to the students the knowledge on various
manufacturing activities such as Materials Requirement Planning and Manufacturing Resources Planning so that
they get to know about the role of information and communication in product manufacture besides understanding
the importance of data, database and database management system. They also learn about the various
lechniques used to collect data from the shop floor in a way to analyze the performance of manufacturing system.
fhey are also introduced to the concept of Part Based Manufacturing lnformation System that is widely used in
nodern manufacturing industries. lntroduction - the evolution of order policies from MRP to MRP ll, the role of
rroduction organ ization control.
Unit ll DATABASE 7

)atabase-Terminologies-Entities & Attributes - Data Models, Schema & Subschema-Data lndependence-ER
)iagram - Trends in Database
Unit lll ]ATABASE MANAGEMENT SYSTEMS AND MODELS 10

)esigning database-Hierarchical Model-Network Approach-Relational Data Model-Concepts, Principles, Keys,
lelational Operations-Functional Dependence-Normalization and Types - Query Languages.

Unit lV VIANUFACTURING SHOP FLOOR CONTROL SYSTEM 11

Vlanufacturing Consideration-Product and its structure, lnventory and Process Flow-Shop Floor Control-Data
Structure and Procedure-Various Model- Order Scheduling Module, lnpuUOutput Analysis Module, Stock
Jatabase- IOM Database.
Unit V MANUFACTURING INFORMATION SYSTEM 10

nformation system for manufacturing- Parts Oriented Production lnformation System-Concepts and structure-
Somputerized Production Scheduling, Online Production Control System, Computer Based Production
Management System-Case Study.

REFERENCE(S):
1. -uca G. Sartori,"Manufacturing lnformation Systems", Addision-Wesley Publishing Company,2003.
2. late.C.J, "An lntroduction to Database Systems", Narosa Publishing House, 2004

3. )rlicky.G, "Material Requirements Planning", McGraw-hill Publishing &Co.,2002.
4. (err.R, "Knowledge Based Manufacturing Management", Addison Wesley, 2003.
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Credit Total
Hours

Maximum
Marks

L T P c

19MFX04 ADVANCES IN CNC SYSTEMS 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To learn the elements involved in CNC Machines and Mechanism for converting program of instructions tc

machine toolaction.
.- To generate program using various techniques and study of special type CNC machines

Course OUtcome(s): At the end of this course, learners will be able to:
. Understand the CNC and PLC programming techniques, the

commands used for 3D model building.
. Write programs for product manufacture on CNC machines.

working of CNC machines and various

Unit I NTRODUCTION 8

3lasgification - Construction details of CNC machines - machine structure, guideways, feed drives -
;pindle,measuring systems -Drivers and controls - Spindle drives, feed drives, D.C.drives - A.C.drives

Unit ll :NC SYSTEM 10

ntroduction - Configuration of CNC system -interfacing Monitoring Diagnostics- Machine data
Sompensations for machine accuracies - PLC programming - Adaptive control CNC systems.

Unit lll PROGRAMMING OF CNC MACHINES 12

Various programming techniques - APT - Programming for various machines in ISO and FANUC - CAM
cackages for CNC Machines such as Uni graphics, LDEAS, Pro-Engineer, CATIA, ESPIRIT, MASTERCAM, etc.,

Unit !V TOOLING FOR CNC MACHINES 8

nterchangeable tooling system - present and qualified tools - coolant fed tooling system - Modular fixture -
quick change system - Automatic head changers - tooling requirements for turning and machining centres - Tool
assemblies - tool magazines -ATC mechanisms - tool management.

unit v lspeclal rYPES oF cNc MACHINES 7

3NC grinding machines, EDM, Wire cut EDM, CNC Gear Hobbing machine - lnstallation, Maintenance- Testing
and performance, Evaluation of CNC Machines

REFERENCE(S):
1. Radhakrishnan,P "Computer Numerical Control Machines", NewAcademic sciences limited, 2nd Revised

ldition, 2014
2. Sehrawat,M.S and NarangJ.S "CNC Mchines", Dhanpat Raiand Co., 2008

3. 'Mechatronics", HMT Ltd, TATA McGraw Hill, Publishing Company Ltd., 1998
4. Ihyer, G. E "Computer Numerical Control of Machine Tools", B. H. Newberg, 1 99 1

5. (rar.S "CNC Technology and programming", McGraw Hill, 1990

6. reter Smid, "CNC Programming Hand Book", lndustries Press lnc, 2000
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Credit Total
Hours

Maximum
Marks

L T P C

19MFXo5
ADVANCED METROLOGY AND NON

DESTRUCT]VE TEST!NG
3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To provide an insight for the need of quantifying the physical parameters and their techniques

evaluating them.
. To provide an insight to principles of latest metrological systems used in industries.

in

Course Outcome(s): At the end of this course, learners will be able to:
. Demonstrate techniques used to quantify and comparison of products to required standards.
. Conversant with the newer technologies used in metrology.
. Design procedures which will incorporate quality in the product as per the customer's needs.
o Demonstrate his or her knowledge in developing control mechanism to check variation in attributes and

variables.
. Select suitable ND testinq method for the contemporary issues.

Unit I NTRODUCTION 9

Measuring Machines - Tool Maker's microscope - Co-ordinate measuring machines - Universal measuring
nachine - Laser viewers for production profile checks - lmages shearing microscope- Use of computers- Machine
rision technology - Microprocessors in metrology.
Unit ll STATISTIAL QUALITY CONTROL 9

Statistical Quality Control - Data presentation - Statistical measures and tools - Process capability - Confidence
and tolerance limits - Control charts for variables and for fraction defectives - Theory of probability - Sampling -
{BC standard - reliabilitv and life testinq.
Unit lll IBASIC NDT TESTS 9

-iquid penetrants and magnetic particle tests - characteristics of liquid penetrants - different washable systems -
)evelopers - applications - method of production of magnetic fields - Principles of operation of magnetic particle
:est - applications -Advantages and limitations.
Unit lV RADIOGRAPY 9

ladiography-Sourcesofray-x-rayproduction-propertiesofdandxrays-filmcharacteristics-exposurechar
:ontrasts-operational characteristics of x ray equipment - applications.
Unit V JLTRASONIC TESTING METHODS 9

Jltrasonic and acoustic emission techniques - Production of ultrasonic waves - different types of waves - general
:haracteristics of waves - pulse echo method -A, B, C scans -Principles of acoustics emission technique -
\dvantage and limitations - lnstrumentation - applications

REFERENCE(S):
1. Jain,R.K."Engineering Metrology ", Khanna Publishers, 2009.

2. 3arry Hull and Vernon John ," Non Destructive Testing ", Mac Millan, 2009

3. \merican Society for Metals ,"Metals Hand Book ", Vol ll ,1976.
4. )rogress in Acoustics Emission, " Proceedings of 1Oth lnternationalAcoustics Emission Symposium ",

lapanese Society for ND|,1990.
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Course Code Course Name
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Hours

Maximum
Marks

L T P c

19MFXo6
PRODUCTIVITY MANAGEMENT AND RE-

ENGINEERING
3 0 0 3 45 100

@unse Objective(s): The purpose of learning this course is:
. To provide an understanding of production management and re-engineering concepts, their applications

to manufacturing system.
. To deal with managerial, strategic and technological dimensions of productivity management and re-

engineering.
.$ To understand the improvement tools and techniques, so as to deal with business challenges from a

leadership and management perspective globally.

C0urrrOutcome(s): At the end of this course, learners will be able to:. Understand the approach and obligations of the professional systems analyst and the analogies between
software and other branches of engineering.. l(nowing the need for quality assurance, students apply in the industry with engineering standards like
lso 9000-2000. Use a variety of analysis and design techniques to document existing systems, to propose alternative
new systems, and to specify required information systems.. Produce the key deliverable's of the product life cycle.. Applv the proiect manaoement tools.

Unit I NTRODUCTION 5

Introduction - Productivity concepts - Macro and Micro factors of productivity, Productivity benefit model,
rroductivity cycle.

Unit ll IPRODUCTTVTTY MEASURES 12
)roductivity Models - Productivity measurement at lnternational, National and Organizational level, Total
)roductivity models. Productivity management in manufacturing and service sector. Productivity evaluation
nodels, Productivity improvement models and techniques.
Unit lll CRGANIZATIONAL TRANSFORMATION AND REENGI NEERING 8

Crganizational Transformation - Principles of organizational transformation and re-engineering, fundamentals of
)rocess re-engineering, preparing the workforce for transformation and re-engineering, methodology, guidelines,
DSMCQ and PMP model.
Unit lV )ROCESS IMPROVEMENT 10

Re-engineering - Process lmprovement Models, PMI models, Edosomwan model, Moen and Nolan strategy for
)rocess improvement, LMICIP model, NPRDC model.
Unit V rOOLS AND TECHNIQUES 10

Re-engineering Tools and implementation - Analytical and process tools and techniques - Information and
:ommunication technology - Enabling role of lT, RE opportunities, process redesign - cases. Software methods in
3PR - specification of BP, case study - Order, processing, user interfaces, maintainability and reusability

RtrERENCE(S):
1. Edosomwan, J.A., "Organisational transformation and process re-engineering", British Library cataloging in

rub. data, 2005.
2. Sumanth, D.J., "Productivity engineering and management", Tata McGraw Hill, New Delhi, 1984.
3. Rastogi, P.N. "Re-engineering and Re-inventing the enterprise", Wheeler pub. New Delhi, 2006.

4. rremvrat, Sardana, G.D. and Shahay, B.S., "Productivity Management - A systems approach", Narosa Pub
tlew Delhi, 2007.

5: -awrence Leemis. , "Reliability: Probabilisticmodels and Statistical methods", Prentice hall , 1995.
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L T P c

19MFX07 SUPPLY CHAIN INFORMATION SYSTEMS 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
o To provide visibility about the role played by information system in supply chain enhancement.
. To provide a detailed knowledge about e-business and e-commerce application in real World supply

chains.
. To develop knowledge & role of databases in SCM, along with the knowledge on future projected SC

information system.
Course Outcome(s): At the end of this course, learners will be able to:

. Students will have better understanding on the integral relationship between supply chain and informatior
system.

. Students will be able to project the role played by information in triggering the material flow, and the role
played by different databases and lnternet in processinq supply chain.

Unit I lrNTRoDUcrroN 6

World Wide Web - Web search elements - Web fundamentals - new technologies and innovations - Security
protocols - Networks and numbers - Zones and domain names - Packets and protocols - OSI reference model

- lntranet and its applications - Types of client server architecture - Extranet Role of lT in network design -
forecasting - planning - transportation - sourcing - coordination

Unit ll .BUSINESS 10

e - Business - Evolution of e-business - Types of e-business- Benefits of e-business - Dimensions of e-
cusiness and e-com - e-business infrastructure - ERP system - Enterprise structure modeling (Oracle
application)- CRM - Selling chain management - infrastructure of selling chain - e-business servers - client
:onnectivity - e-business case studies - e-business relationships with the stake holders - lnternal & lnternet
rased requisition development (Access / SQL)
Unit lll lE -COMMERCE 9

The concept of e-commerce - e-commerce activities - Advantages and issues of e-com - Building blocks of
electronic commerce - e-commerce business models - Value chain in e-commerce - Electronic auctions -
Forward, reverse & lnternet Auction - lntermediary Oriented B2B - EDI - Business to Business (B2B)- Kaplan -
Sawhney 82B matrix.
Unit lV APPLICATION OF E-COMMERCE 10

Features and challenges of 82B exchanges - Buyer oriented 82B - Supplier oriented B2B - Business to
lonsumer (B2C) -Online retailing vs traditional retailing - Product suitability for online retailing - Alternative
rodels of e-retailing: Amazon vs Webvan - elements of successful B2C strategy - Marketing on the internet -
lonsumer to Business (C2B) - Consumer to Consumer (C2C) - Case studies on e-commerce - m - commerce.
Unit V \DVANCED SUPPLY CHAIN INFORMATION SYSTEMS 't0

SC information flows - A map of SCM Systems - Drivers of new SC systems & applications - ERP systems - E-
;ourcing/supply & web based systems- Types of systems - Reverse auctions - Evolving E-sourcing vendors -
i-sourcing and fully integrated systems - lnformation visibility - Benefits of information visibility - e-supply chain
'usion - The continuing evolution of E-Supply chains.

REFERENCE(S):
1. \garwala, N. K., Lal, A. and Aganvala, D. (2000), Business on the Net - An lntroduction to th'e 'Whats' anc

Hows' of e-commerce, Macmillan lndia Ltd.
2. \wad, E.M. (2007), Electronic Commerce from Vision to Fulfillment, Prentice Hall lndia, 3rd Edition.

3. 3urt, N.D., Dobler, W.D. and Starling, L.S. (2005), World Class Supply Chain Management, The Key tc

Supply Chain Management, Tata McGraw Hill Publishinq Company Limited
4. lhakrabarti, R. and Kardile, V. (2002), The Asian Managers Handbook of e -commerce, McGraw Hil

rublishing Company Limited.
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L T P C

19MFXo8
DESIGN OF CELLULAR

MANUFACTURING SYSTEM
3 0 0 3 45 r00

Course Objective(s): The purpose of learning this course is:
. To learn various approaches involved in Cellular Manufacturing system.
. To understand the design aspects of CMS
. To Study about Machine Cell Layout and its performance in detail.

GhrrcerOutcome(s): At the end of this course, learners will be able to:
. ldentify the role of advanced manufacturing technology in improving the productivity, design a cellular

manufacturing systern and the suitable layout in a manufacturing organization whether big or small.
. Optimize various parameters using non-traditionaltechniques thereby reducing the total production cost.

Unit I NTRODUCTION 5

ntroduction-lntroductionof Group Technology, Limitations of traditional manufacturing
;ystems, characteristics and desiqn of qroups, benefits of GT and issues in GT.
Unit !l SELLULAR MANUFACTURING SYSTEM DESIGN AND APPROACH 12

3MS planning and design - Problems in GT/CMS - Design of CMS - Models , traditional approaches and non-
:raditional approaches - Genetic Algorithms, Simulated Annealing, Neural networks.

Unit lll MACHINE CELL LAYOUT 10

mplementation of GT/CMS - lnter and lntra cell layout, cost and non-cost based models, establishing a team
rpproach, Manaqerial structure and qroups, batch sequencinq and sizinq, life cvcle issues in GT/CMS.
Unit IV PERFORMANCE MEASUREMENT 10

Pbrformance Measurement and Control - Measuring CMS performance - Parametric analysis - PBC in GT/CMS,
:ell loading, GT and MRP - framework.

Unit V sOMPARITIVE STUDIES 8

Economics of GT/CMS - Conventional Vs group use of computer models in GT/CMS, Human aspects of GT/CMS
:ases.

REFERENCE(S):
1. Surbidge, J.L., "Group Technology in Engineering lndustry", MECHANICAL ENGINEERING pub. London,

I 979:
2. Askin, R.G. and Vakharia, A.J., "G.T - Planning and Operation in the automated factory" Hand Book

fechnologyand Management", Cleland, D.l. AND Bidananda, B(Eds), TAB Books, NY, 1991

3. rani, S.A,. "Cellular Manufacturing Systems Hand Book".
4. Kamrani, A.K. Parsaei, H.R. and Liles, D.H.(Eds), "planning, design and analysis of cellular manufacturing

systems ", Elsevier, 1995.
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Marks

L T P C

19MF201 OPTIMIZATION TECHNIQUES IN
MANUFACTURING

3 1 0 4 60 100

Course Objective(s): The purpose of learning this course is:
o To make use of the above techniques while modeling and solving the engineering problems of different
fields.

Course Outcome(s): At the end of this course, learners will be able to:
. lntroduce the various optimization techniques and their advancements.

Unit I ITNTRODUCTTON 14

Optimization - Historical Development - Engineering applications of optimization - Statement of an
Optimization problem - classification of optimization problems.

Unit ll ]LASSIC OPTIMIZATION TECHNIQUES 10

Linear programming - Graphical method - simplex method - dual simplex method - revised simplex method -
juality in LP - Parametric Linear programming - Goal Programming.

Unit lll NON-LINEAR PROGRAMMING 14

lntroduction - Lagrangeon Method - Kuhn-Tucker conditions - Quadratic programming - Separable
programming - Stochastic programming - Geometric programming.

Unit lV INTEGER PROGRAMMING AND DYNAMIC PROGRAMMING AND NETWORK
rECHN!QUES

12

lnteger programming - Cutting plane algorithm, Branch and bound technique, Zero-one implicit enumeration -
Dynamic Programming - Formulation, Various applications using Dynamic Programming. Network Techniques -
Shortest Path Model- Minimum Spanning Tree Problem - Maximalflow problem.

Unit V IADVANCES !N SIMULATION 10

3enetic algorithms - simulated annealing - Neural Network and Fuzzy systems

REFERENCE(S}:
1. {amdy A. Taha, Operations Research -An lntroduction, Prentice Hallof lndia, 1997

2. J.K.Sharma, Operations Research - Theory and Applications - Macmillan lndia Ltd., 1997

3. p.K. Guptha and Man-Mohan, Problems in Operations Research - Sultan chand & Sons, 1994
4. R. Panneerselvam, "Operations Research", Prentice Hall of lndia Private Limited, New Delhi 1 - 2005

5. lavindran, Philips and Solberg, Operations Research Principles and Practice, John Wiley & Sons,

Singapore, 1992
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Maximum
Marks

L T P c

1gMF202 ADVANCES IN METROLOGY AND
INSPECTION

3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
.. To teach the students basic concepts in various methods of engineering measurement techniques and

applications, understand the importance of measurement and inspection in manufacturing industries
., To make the students capable of learning to operate and use advanced metrological devices with ease
in industrial environments.

CburssOutcome(s): At the end of this course, learners will be able to:
r Understand the advanced measurement principles with ease.
. Operate sophisticated measurement and inspection facilities.
. Design and develop new measuring methods.

Unit I lcoNcEPTS OF METROLOGY 8

TErminologies - Standards of measurement - Errors in measurement - lnterchangeability and Selective
arsembly - Accuracy and Precision - Calibration of instruments - Basics of Dimensional metrology and Form
rnefology.
Unit ll IMEASUREMENT OF SURFACE ROUGHNESS I
Definitions - Types of Surface Texture: Surface Roughness Measurement Methods- Comparison, Contact and
Non Contact type roughness measuring devices, 3D Surface Roughness Measurement, Nano Level Surface
Roughness Measurement - lnstruments.
Unitlll IINTERFEROMETRY I
lntroduction, Principles of light interference - lnterferometers - Measurement and Calibration - Laser
lnterferometry.
Unit !V IMEASURING MACHTNES AND LASER METROLOGY 10

Iool Makers Microscope - Microhite - Coordinate Measuring Machines - Applications - Laser Micrometer, Laser
Scanning gauge, Computer Aided lnspection techniques - ln-process inspection, Machine Vision system-
\pplications.
Unit V MAGE PROCESSING FOR METROLOGY 10

Sverview, Computer imaging systems, lmage Analysis, Preprocessing, Human vision system, lmage model,
mage enhancement, gray scale models, histogram models, lmage Transforms - Examples.

REFERENCE(S):
1. ASTE Handbook of lndustries Metrology", Prentice Hall of lndia Ltd., 1992
2. Sewoor, A.K. and Kulkarni,V.A.,"Metrology and Measurement", Tata Mc Graw-Hill, 2009.

3. Galyer, F.W. and Shotbolt, C.R., "Metrology for engineers", ELBS, 1990.

4. Supta, 1.C., "A Text Book of engineering metrology", Dhanpat Rai and Sons, 1996
5. Jain,R.K.,"Engineering Metrology", Khqanna Publishers, 2008.
6. Rajput,R.K., "Engineering Metrology and lnstrumentations", Kataria & Sons Publishers, 2001.
7. Smith,G.T., "lndustrial Metrology", Springer, 2002

8. Sonka,M., Hlavac,V. and Boyle.R., "lmage Processing, Analysis, and Machine Vision", Cengage-
inqineerino. 2007.

9. /Vhitehouse,D.J., "Surface and their measurement", Hermes Penton Ltd, 2004
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Course Code Course Name
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Week

Credit Total
Hours

Maximum
Marks

L T P c

19MF203 THEORY OF METAL FORMING 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To study the basic concepts of metal forming techniques and to develop force calculation in metal forming

process.
o To study the thermo mechanical regimes and its requirements of metalforming

Course Outcome(s): At the end of this course, learners will be able to:
. Upgrade their knowledge on plasticity, surface treatment for forming of various types of metal forming

process.

Unit I ITHEORY OF PLASTTCTTY I
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.
Unit l! IHEORY AND PRACTICE OF BULK FORMING PROCESSES 9

\nalysis of plastic deformation in Forging, Rolling, Extrusion, rod/wire drawing and tube drawing - Effect of
'riction - calculation of forces, work done - Process parameters, equipment used - Defects - applications -
Recent advances in Forging, Rolling, Extrusion and Drawing processes - Design consideration in forming.

Unit lll ISHEET METAL FORMING 9

Formabilitystudies-Conventional processes-HERFtechniques-Superplasticformingtechniques-Hydro
forming - Stretch forming - Water hammer forming - Principles and process parameters - Advantage,
Limitations and application.
Unit !V IPOWDER METALLURGY AND SPECIAL FORMING PROCESSES 9
Overview of P/M technique - Advantages - applications - Powder preform forging - powder rolling - Tooling,
process parameters and applications. - Orbital forging - lsothermal forging - Hot and cold isostatic pressing -
High speed extrusion - Rubber pad forming - Fine blanking - LASER beam forming
Unit V ISURFACE TREATMENT AND METAL FORMING APPLICATIONS 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 -
Oladding of Al alloys - Duplex and triplex steel rolling - Thermo mechanical regimes of Ti and Al alloys during
Jeformation - Formability of welded blank sheet - Laser structured steel sheet - Formability of laminated sheet.

REFERENCE(S):
1. \ltan T., Metal forming - Fundamentals and applications - American Society of Metals, Metals park, 2003
2. \LTAN.T, SOO-lK-oh, GEGEL, HL - Metal forming, fundamentals and Applications, American Society ol

Metals, Metals Park, Ohio, 1995.
3. \SM Hand book, Forming and Forging, Ninth edition, Vol- 14, 2003
4. )ieter G.E., Mechanical Metallurqy (Revised Edition ll) McGraw Hill Co., 1988
5. lelmi A Youssef, Hassan A. El-Hofy, Manufacturing Technology: Materials, Processes and Equipment

IRC publication press, 2012.
6. Vlarciniak,Z., Duncan J.L., Hu S.J., 'Mechanics of Sheet Metal Forming', Butterworth-Heinemann An lmprinl

>f Elesevier, 2006
7. tlagpal G.R., Metal Forming Processes- Khanna publishers, 2005.

8. proc. Of National Seminar on "Advances in Metal Forming" MlT, March 2000
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Hours
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Marks

L T P c

19MF204 TOOLING FOR MANUFACTURING 3 1 0 4 60 100

Course Objective(s): The purpose of learning this course is:
. To study the various design considerations for tooling.
. Develop knowledge in tooling and work holding devices

eourse Outcome(s): At the end of this course, learners will be able:
. State of Art in Tooling in Manufacturing and lnspection
. Design and Develop tooling for Flexible Manufacturing

Unit I NTRODUCTION 12

@ctivesofmanufacturingproCeSSes-classificationofmanufacturingproceSS-
Objectives of Tool design-tool design process-Nature and scope of Tool engineering-principles of economy for

tooling-problems of economy in tooling-planning and tooling for economy-Manufacturing principles applicable to

process and tool planning{ool control-tool maintenance-tool materials and its selection

Unit ll TOOLING FOR METAL REMOVAL PROCESSES 12

dingdevices{oolnomenclatures-Mechanismofmachining-
,orce temperature and tool life of single point tool-multipoint tools -tool designtool wear-special processes-

:apstan and turret lathe-tooling layout of automats-tooling in NC and CNC machines-tooling for machining

:entres-CAD in tool design-Jigs and fixtures-design-Non-traditional material removal processes-mechanical,

-.lectrical thermal and chemical energy processes-principles-operation-equipment-tooling parameters and

imitations
Unit !ll TOOLING FOR METAL FORMING PROCESSES 12

esofpresses-designof-blankingandpiercingdies-simple,compound,
combination and progressive dies-Drawing dies-Bending dies-forging dies-plastic moulding dies.

Unit lV TOOIIruC TOR METAL CASTING AND METAL JOINING PROCESSES 12

-patterns-patternallowances-patternconstruction-diecastingtools-
mechanization of foundries. Tooling for Physical joining processes Design of welding fixtures - Arc welding, Gas

welding, Resistance welding, laser welding fixtures-Tooling for Soldering and Brazing Tooling for Mechanical

joining processes.

Unit V TOOLING FOR INSPECTION AND GAUGING 12

surements-Standardsofmeasurement-designandmanufacturingofgauges-

leasurement of form-lnspection bench centre-co-ordinate measuring machine-tooling in CMM.

REFERENCE(S):
'l . cGraw Hill, 1976

2. design SME 1984.

3. ineeringandTechnologyAddisonWesley1995.

4. Hall 1950

5. Nellar, J Non-Traditional Machining Processes, SME, 1984

N, /\"*

,,f3iil:frg,;:?s."



Department MECHANICAL ENGINEERING R 2019
Semester

il PC

Course Code Course Name Hours /
Week

Credit Total
Hours

Ulaximum Marks

19ME205
AUTOMATION AND METAL FORMING

LABORATORY

L T P c

0 0 4 2 30 100

Course Objective(s): The purpose of learning this course is:
. To train the students to have an hands on having the basic concepts of metal forming processes and to
determine some metal forminq Darameters for a qiven shape.

Cource Outcome(s): At the end of this course, learners will be able to:
c impart practical knowledge on bulk metal forming and sheet metal forming processes

Exp No. Name of Experiments

I Determination of strain hardenino exponent
2 )etermination of strain rate sensitivitv index
J lonstruction of formability limit diaqram
4 Jetermination of efficiency in water hammer forminq
5 )etermination of interface friction factor
6 )etermination of extrusion load
7 Study on two hiqh rollinq process
8 Simulation of sinqle and double actinq cylinder circuits
I Simulation of Hvdraulic circuit

10 iimulation of electro pneumatic circuits
11 Simulation of electro hydraulic circuits
12 Simulation of PLC circuits
13 Software simulation of fluid power circuits usinq Automation studio.
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19MF206 Technical Seminar
LITIP C

olol2 0 30 100

@urse Objective(s): The purpose of learning this course is:
.:. To develop self-learning skills of utilizing various technical resources to make a technical presentation
. To promote the technical presentation and communication skills.
.E To impart the knowledge on intonation, word and sentence stress for improving

communicative competence, identifying and overcoming problem sounds.
.r To promote the ability for lnteracting and sharing attitude.
.: To enqarauqe the commitment-attitude to complete tasks.

@re Outcome(s): At the end of this course, learners will be able to:
. Refer and utilize various technical resources available from multiple fields
. lmprove the technical presentation and communication skills
. Analyze the importance of intonation, word and sentence stress for improving communicative

competence, identifying and overcoming problem sounds.
., lnteracl and share their technical knowledge to enhance the leadership skills
.. Prepare report and present oral demonstrations

METHOD OF EVALUATION:
ln this course. A student has to present three technical papers or recent advanced ir

engfieeringitechnology that will be evaluated by a committee constitutes by the head of the department.
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19MFX09 PRECISION ENGINEERING 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To understand the concepts of Nano technology and its applications.
. To study about the various machining techniques used in industries and to give first level introduction tc

micro machining techniques.
Course Outcome(s): At the end of this course, learners will be able to:

. Get perspective knowledge on latest trends in Nano field.
o Able to apply various precision concepts of modern manufacturing systems for real life application.

Unit I ITNTRODUCTTON 9

Concepts of accuracy-lntroduction- Concepts of accuracy of machine tools -spindle and displacements
accuracies -Accuracy of numerical control systems -Errors due to numerical interpolation - displacement
measurement system and velocity lags
Unit II IDIMENSIONING AND TOLERRANCING 9

Seometric dimensioning and tolerancing -Tolerance zone conversions -Surfaces, features of size, datum
'eatures -datum, oddly configured and curved surfaces as datum features ,equalizing datum -datum features of
size representation-form controls, orientation controls -loqical approach to tolerance
Unit lll JNANOTECHNOLOGY - AN INTRODUCTION 9

:undamentals of nanotechnology and measuring-Processing system of nanometer accuracies-mechanism of
netal processing-nano physical processing of atomic-bit-units nano chemical and electrochemical atomic-bit
rrocessing. lN processing in-situ measurement position of processing point -post process and on-machine
neasurement of dimensional feature and surface - Mechanical and optional measuring system.
Unit IV IPOSITIONING SYSTEMS 9

tlano-positioning systems of nanometer accuracy and repeatability -Guide systems for moving elements -Servc
:ontrol systems for tool positioning -Computer aided digital and ultra-precision position control

Unit V IMANUFACTURING METHODS 9

\pplication and future trends in nano technology -nano-Grating systems -Nano lithography, photolithography,
and electron beam lithography -machining of soft materials, diamond turning , mirror grinding of ceramics -
Jevelopment of intelligent products -Nano processing of materials for super high density lCs-Nano-mechanical
rarts and micro nano machines.

REFERENCE(S):
1. vlurthy,R.L.," Precision Engineering in manufacturing ", Tata Mcgraw Hill(P) limited publishers ,2007.
2. lames D.Meadows, "Geometric dimensioning and tolerancing ", Marcel Dekker lnc., 1995.

3. \orio Taniqichi,"Nano Technoloqy", oxford university press, 2003.
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19MFX10
RELIABILITY AND TOTAL PRODUCTIVE

MAINTENANCE
3 0 0 3 45 100

Cburse Objective(s): The purpose of learning this course is:
o To study the reliability concepts, failure data analysis, reliability prediction and management and the

concepts of total productive maintenance.
.- :Fo enable the students to understand the concepts of reliabitity and total productive maintenarrce and to

make them apply these in the industries.
@urce Outcome(s): At the end of this course, learners will be able to:

. Achieve a good understanding of the basic technologies as related to reliability and maintenance
engineering, their scope and limitations.

o Student should able to use the theories and methods that form the basis for these areas.

Unit I ITNTRODUCTTON 5

ntroduction - Reliability function - MTBF - MTTF - morality curve -availability - Maintainability.

Unit ll ]ISTRIBUT]VE FUNCTIONS 10
:ailure Data Analysis - Repair time distributions - exponential, normal, log normal, gamma, and Weibull -
'eliability data requirements - Graphical evaluation.
Unit lll lELIABILITY PREDICTION 10

Re{iability Prediction - Failure rate estimates - Effect of environment and stress - Series and Parallel systems -
RDB analysis - Standby Systems - Complex Systems
Unit lV RELIABILITY MANAGEMENT 10

Reliability Management - Reliability demonstration tests - Reliability growth testing - Duane curve - Risk
assessment - FMEA, Fault tree - Reliability lmprovement - Analysis of downtime - Repair time distribution -
System repair time - Maintainability prediction - Measures of maintainability
Unit V rOTAL PRODUCTIVE MAI NTENANCE 10

fotal Productive Maintenance - Causes of Machine Failures - Downtime - Maintenance policies - TPM pillars -
{utonomous maintenance - Restorability predictions - Replacement models - Spares provisioning
Vlaintenance management - Cleanliness and House Keeping - TPM implementatron

REFERENCE(S):
1. raul Kales, "Reliability for technology, Engineering and Management", Prentice Hall, New Jersey, 2000.

2. Vlodarres, " Reliability and Risk analysis ", Meral Dekker lnc., 2005.

3. )'CONNOR, P.D.T', "Practical Reliability Enqineering ", John Wiley-1994.
4, IAKAJlMA.S...,"lntroduction to TPM - Total Productive Maintenance", Productivity Press-1995.

5. Gopalakrishnan.P, and BanerjiA.K., "Maintenance and Spare Parts Management ", Prentice Hall of lndia,
New Delhi, 2005.

6. Dhillon B.S., " Engineering maintainability: How to design for reliability and easy maintenance ", Prentice
Hall of lndia, New Delhi, 2005.

7. Ebeling, " An lntroduction to reliability and maintainability Engineering ", Waveland Pr Limited, 2nd Edition
2009.
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19MFX11 COMPUTER AIDED PROCESS PLANNING 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is to
. To study the Process Planning concepts, Part Design Representation, Process engineering and

planning and Computer Aided Process Planning Systems, lntegrated Process Planning Systems, part
family generation.

. To make them apply these in the industries, process planning sheet preparations

Course Outcome(s): At the end of this course, learners will be able to:
. Adopt the process planning procedure after generating part families.
. Adopt these techniques to improve the production efficiency.
. Able to make use of certain CAPP related software packages in order to construct operation instruction

sheet.
. Know the shortest way of executing machining techniques.

Unit I IINTRODUCTION 5

lntroduction - The Role of Process Planning in the manufacturing cycle - Process Planning and Production
Planning - Process Planning and Concurrent Engineering, CAPP, Group Technology

Unit ll SROUP TECHNOLOGY 10

Part Design Representation - Design Drafting - Dimensioning - Conventional tolerancing - Geometric tolerancing
-CAD - inpuUoutput devices - topology - Geometric transformation - Perspective transformation - Data Structure
.Geometric modeling for process planning - GT coding - The OPITZ system - The MICLASS system- CODE
;ystem.

Unit lll >ROCESS PLANNING 10
f,rocess engineering and process planning - Experience based planning - Process capability analysis - Process
rlanning - Forward and Backward planning & scheduling, software for studying, lnput format, Al.

Unit lV COMPUTER AIDED PROCESS PLANNING 10

3omputer Aided Process Planning Systems - Logical Design of a Process Planning - lmplementation
:onsiderations - manufacturing system components, production volume, No. of production families - CAM-|,
3APP, MIPLAN, APPAS, AUTOPLAN and PRO, CPPP. - Process planning Software's.

Unit V PROCESS PLAN SYSTEMS 10

\n lntegrated Process Planning Systems - Totally integrated process plans systems - An overview - Modulus
;tructure - Data Structure, operation - Report generation, Expert Process Planning.

REFERENCE(S):
1. 3ideon Halevi and Roland D.Weill," Principles of Process planning, A logical approach", Chapman Hall

t995.
2. l-ien - Chien Chang, Richard A.Wysk," An introduction to automated process planning systems ",Prentice

lall,1985
3. Ohang, T.C.,"An Expert process planning system", Prentice Hall, 1985

4. Nanua singh, "Systems approach to Computer lntegrated Design and Manufacturing", John Wiley I
Sons,1 996

5. Rao, " Computer Aided Manufacturing",Tata McGraw Hill Publising CO.,2000
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1gMFX12
FLEXIBLE COMPETITIVE

MANUFACTURING SYSTEM
3 0 0 3 45 100

Coarce Objective(s): The purpose of learning this course is:
. - To gather the information about Flexible manufacturing system concept in detail.
. To understand modern manufacturing methodology
. To learn the recent trends in Schedulinq and Simulation

Corrr Outcome(s): At the end of this course, leamers will be able to:
. lmplement the concepts of group technology, know the techniques of part family generation and improve the

performance of manufacturing system.. Apply newer techniques in real time manufacturing environment methodologies in order to reduce total
manufacturing lead time and down time in the production shop floor.

Unit I IINTRODUCTION I
Marrufacturing in a competitive environment - Automation of manufacturing process - types of automation -
material handling and movement - industrial robots - Sensor technology - flexible, fixturing - Design for
assembly, disassembly and services.

Unit Il IGROUP TECHNOLOGY AND CELL DESIGN 9

Sioup technology - Part families generation - classification and coding - Production flow analysis - Machine cell
Jesiqn - Benefits
Unit lll IFLEXIBLE MANUFACTURING SYSTEM AND APPLICAT|ONS 9

Flexible Manufacturing System - lntroduction - Components of FMS - Application work stations - Computer
control and functions - Planning, scheduling and control of FMS - Scheduling - Knowledge based scheduling -
Agile manufacturing.
Unit lV ISOFTWARE INTEGRATION WITH FMS 9

Computer software, simulation and database of FMS - System issues - Types of software - specification and

selection Trends - Application of simulation software - Manufacturing data system - data flow - CAD/CAM
considerations - Planning FMS database.
Unit V ILEAN MANUFACTURING 9

Just in time - Characteristics of JIT - batch size concepts - work station loads - close supplier ties - flexible work
brce - line flow strategy. Total productive maintenance - Kanban system - strategic implications -
mplementation issues - MRD JIT - Lean manufacturinq.

REFERENCE(S):
1. 3roover M.P., "Automation, Production Systems and Computer lntegrated Manufacturing", Prentice-Hall o1

ndia Pvt Ltd., New Delhi, 2010
2. Jha, N.K."Handbook of Flexible Manufacturing Systems",Academic Press lnc., 1991.

3. (alpakjain, "MECHANICAL ENGINEERING and Technology", Addision-Wesley Publishing Co.1995.

4. l-alichi Ohno, Toyoto, "Production System Beyond Large-Scale production", Productivity Press (lndia) Pvl
_td.,1992.
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19MFX13
ADVANCED TOOL ENGINEERING AND

DESIGN
3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To enable the students to understand the analysis, planning, design, construction and application of tools

methods and procedures necessary to increase manufacturing productivity.
. To provide an exposure to the recent trends in the field of tool engineering.

Course Outcome(s): At the end of this course, learners will be able to:
. Work on thermal related software's and its applications.
o Get knowledge on designing the machine tools.
o Select proper tools for appropriate applications considerinq type of process.

Jnit I VIECHANISM OF CHIP FORMATION, TYPES OF CHIPS AND FORCES IN METAL CUTTING 9

Mechanism of chip formation, Types of chip, techniques for the study of chip form formation, chip tool interface,
built- up edge, chip breakers etc - problems Stress on the shear plane, Shear angle relationship in thin plane
analysis. Minimum energy theory - stresses on the tool. Measurement of tool Forces - virtual tool dynamometers
- evaluation of cutting forces, tool failures, work piece failure etc. with various real time problems
Unit ll THERMAL ASPECTS OF METAL CUTTING AND THERMAL ANALYSIS WITH CFD

JOFTWARE
9

Heat in metal cutting, Flow of heat, Methods of tool temperature measurement, significance of cutting tool
:emperature. Cutting fluids - Types and selection - evaluation of heat flow in both the tool and work piece
ntroduction to CFD - various tools and techniques in CFD - various features of CFD - Applications of CFD -
Somparisons of CFD with ANSYS and NISA - CFD in thermal analysis of metal cuttinq.
Jnit lll lcuTTtNG TOOL MATERTAL AND TOOL WEAR 9

3utting tool materials - classification, application, heat treatment. Mechanisms of tool wear, Tool failure,
Vlethods of tool wear Measurement. Tool life, Machinability index, Tool life equations, Universal machinability
ndex, Economics of turning.

Jnit lV ,IGS & FIXTURES 9
:undamental ideas and principles of Jigs and Fixtures. Design of drill jigs and fixtures for turning, drilling,
nilling, broaching and grinding operations. Locating and clamping devices of jigs and fixtures. lndexing devices
rnd types. Different types of jigs & fixtures. Design of a jig and fixtures for the given component by using
lomputer Aided Desiqn (CAD).

Jnit V )RESS TOOLS & ECONOMIC ASPECTS OF TOOLING 9

Dies, punches, types of presses, clearances, types of dies, strip layout, calculation of press capacity, center of
,ressure. Design consideration for die elements. Economics of tooling - Tool selection and tool replacement
ruith respect to small tools.

REFERENCE(S):
1. Amerego.E.J and Brown.R.H., "The Machining of Metals".Prentice hall, 1969.

2. ILBS "Principles of jig and Tooldesign: Published by English Universities Michigan,'1969.

3. 'P.S.G Design Data Book", PSG college of Technology, DPV printers, coimbatore, 2005.

4. )roduction Tooling Equipment - S.A.J.Parsons, published by Macmillan, 1966
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19MFX14 PLASTICS AND COMPOSITE MATERIALS 3 0 0 3 45 100

Gburtc,Objective(s): The purpose of learning this course is:
. To import knowledge about different types of plastics and composites and their fabrication methods.
. To acquire details about the effects machining and joining parameters on its quality
.- Togarn knowledge about the different types of reinforcenrents and its corresponding fabrication rnethodr

of composites.

Goueee Outcome(s): At the end of this course, learners will be able to:
. Select suitable plastics and composite materials for the required applications and its corresponding

fabrication method.
o ldentify service requirements and how to relate materials to those requirements.
. ldentify the various properties of composites and plastics.

Unit ! IINTRODUCTION 5
ntroduction - Chemistry and classification of Polymers - Properties of Thermo plastics
Toperties of Thermosetting plastics - Applications -Merits and Demerits.

Unit ll iPLASTTCS PROCESS 17

'iocessing of plastics - Extrusion - lnjection Moulding -Blow Moulding - Compression And transfer Moulding -
:asting - Thermo Forming. Machining and joining of plastics - General Machining Properties of Plastics -
[achining Parameters and their effect - joining of Plastics- Mechanical Fasteners - Thermal bonding - Press
:itting.

Unit lll sOMPOSITE MATERIALS 5

ntroduction to Composite Materials - Fibers - Glass, Boron , Carbon , Organic , Ceramic and Metallic Fibers -
Vlatrix Materials - Polymers, Metals and Ceramics.

Unit lV IPOLYMER MATRIX COMPOSITES 9

Processing of Polymer Matrix Composites - Open Mould Processes, Bag Moulding, Compression Moulding
With BMS and SMS - Filament winding - Pultrusion - Centrifugal Casting - lnjection Moulding - Application of
PMC's

Unit V IMETAL MATRIX COMPOSITES 9
Drocessing of metal matrix composites - Solid State Fabrication Techniques - Diffusion Bonding - Powder
Vletallurgy Techniques - Plasma Spray, Chemical and Physical Vapour Deposition of Matrix on Fiber - Liquid
State Fabrication Method - lnfiltration - Squeeze Casting - Rheo Casting - Compocasting - Application of
MMC.s.

REFERENCE(S):
1. Harold Belofsky, "Plastics: Product Design and Process Engineering", Hanser Publishers, 1995.

2. -1ensen.F, "Plastics Extrusion Technology", Hanser Publishers, 1 988.
3. Johnnaber F, "lnjection Moulding Machines", Hanser Publishesr, 1983.

4. Rosatao,D.V., "Blow Moulding Handbook", Hanser Publishers, 1989.

5. iauwendaal, C, "Polymer Extrusion", Hanser Publishers, 1990.
6. \.K.8 hargava, "Engineering Materials: Polymers, Ceramics and Composites", Prentice-Hall of lndia Limited,

tlew Delhi, 2005.
7. lera, E and Moet, A, "High Performance Polymers", Hanser Publisners ,1991
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19MFX15
TOTAL QUALITY SYSTEM AND

ENGINEERING
3 0 0 3 45 100

Course Objective(s): The purpose,of learning this course is:
. To provide the concepts of TQM, SQC and Acceptance sampling.

Course Outcome(s): At the end of this course, learners will be able to:

a

Design a better system in manufacturing and implement the appropriate processes.
Apply the basic concepts of sampling problems in real world applications.
Demonstrate his ability in solving industrial problems using SQC methods.

a

a

Unit I IPRINClPLES OF TQM 9

lntroduction - Principles of Quality Management - Pioneers of TQM - Quality costs - Quality system Customer
Crientation - Benchmarkinq - Re-enqineerinq - concurrent enqineerinq.
Unit ll JLEADERSHIP AND QUALITY AUDITING 9

Dractices of TQM - leadership - organizational structure - Team building - lnformation systems and
locumentation - Qualitv Auditinq - ISO 9000 - QS 9000.
Unit llt IQM TECHNIQUES I

Iechniques of TQM - Single vendor concept - JIT- Quality Function Deployment - Quality circles - KAIZEN -
SGA - POKA - YOKE - Taquchi Methods.
Unit lV ISTATISTICAL QUALITY CONTROL 9

Statistical Quality control - Methods and Philosophy of Statistical process control - Control Charts for variables
and Attributes - Cumulative sum and exponentially weighted moving average control charts - Other SPC
l-echniques - Process Capability Analysis - Six Sigma accuracy.
Unit V ISAMPLING 9

\cceptance sampling - Acceptance sampling problem - Single sampling Plans for attributes - double, multiple
rnd sequential sampling, Military standards - The Dodge & Romig sampling plans.

REFERENCE(S):
1. .Mohamed Zair|"Total Quality Management for Engineers", Woodhead Publising Limited 1991.

2. Harvid noori and russel, "Production and operations management - Total Quality and Responsiveness",

VIcGraw-Hilllnc, 1995

3. )ouqlus C Montqomerv,"lntroduction to Statistical Quality Control", McGraw Hill, '1984

4. 3rant E.L and Leavensworth, "Statistical Quality control", McGraw hill, 1984
5. Suganthi. L and Anand A Samuel, "Total Quality Management", Prentice - Hall of lndia, New Delhi, 2005.
6. Joward Gitlow, Alan Oppenheim and Proa Oppenheim, "Quality Management", McGraw-Hill lnc, 2005.

7. )ale H. Besterfield, and Etc, "Total Quality Management ", 3rd Edition, Pearson Education - Prentice
lall,2007
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19MFX16 ADVANGES IN FOUNDRY TECHNOLOGY 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:

. To know about the casting metallurgy and design aspects of moulding, gating and riser.

. To learn about the special casting processes and foundry mechanization.

. To understand about the computer applications in foundry technology

ffiOutcome(s): At the end of this course, learners will be able to:
. Perform casting design with the acquired knowledge on runner, riser, gates materials and components fo

the desired product.
r, Apply computer design for the casting and select suitable foundry technique for the desired product.

o Design a better foundry layout in order to increase the productivity by implementing mechanizatior

techniques and computers.
Unit I tttrnOOUCT|ON AND CASTING METALLURGY AND DESIGN 10

ctsofadvancesinnfoundrytechnology-Scopeofthestudy
Casting metallurgy & design - Solidification of pure metals and alloys - Fluidity- Shrinkage in cast metals -

Absorption of gases - Degassing methods - Progressive solidification - Directional solidification - Hot spot &

Junction - Design for moulding-Design for core support.

Unit !l )RINCIPLE OF GATING AND RISER 9

efficiency.Simpleproblemsingatingandriseningforsteels
md cast irons , :

Unit lll iPECIAL CASTING PROCESSES '11

casting,Carbon-Dioxidemoulding,Centrifugalcasting,
)ie casting, Continous casting, Squeeza casting, Vaccum casting, Full mould processes, Semi-Solid metal

:asting,Thixocasting and Rheocasting process, Compo casting.

Unit lV FOUNDRY MECHANIZATION 9

ry-Sandreclamation_Materialhandlinginfoundry_
)ollution control in foundry - Casting defects - ldentification, Analysis and Remedies. 

,

Jnit V SOMPUTER AIDED DESIGN AND CASTINGS 6

aidedpatternmakinganduseof13nidprototypingtechnology
n foundry, Feeder design and solidification analysis, Gating design and mould filling analysis, Rapid tooling

'abrication, lmplementing rapid casting development technologies, Case study from industry.

REFERENCE(S):
1. @notogy", Tata McGraw Hill3rd edition 2005.

2. ffiting", Revised edition 1995.

3. PrinciplesofMetalCasting,,TataMcGrawHill,1997.
4. reter Beelay "Foundry Technology" Butterworth, Second edition, 2001.

5. @aioeoDesignandAnalysis,,PrenticeHall,2005.
6. ing" Khanna Tech pub co, New Delhi, 2000.
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19MF301 RESEARCH METHODOLOGY 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
. To impart scientific, statistical and analytical knowledge for carrying out research work effectively.

Course Outcome(s): At the end of this course, learners will be able to:
o Able to get knowledge about the different research techniques and research report.

Unit ! NTRODUCTION TO RESEARCH 9

The hallmarks of scientific research - Building blocks of science in research - Concept of Applied and Basic
research - Quantitative and Qualitative Research Techniques - Need for theoretical frame work - Hypothesis

development - Hypothesis testing with quantitative data. Research design - Purpose of the study: Exploratory,
Descriptive, Hypothesis Testing.

Unit ll :XPERIMENTAL DESIGN 9

Laboratory and the Field Experiment - lnternal and External Validity - Factors affecting lnternal validity.
Vleasurement of variables - Scales and measurements of variables. Developing scales - Rating scale and
rttitudinal scales - Validity testing of scales - Reliability concept in scales being developed - Stability Measures.

Unit lll DATA COLLECTION METHODS 9

lnterviewing, Questionnaires, etc. Secondary sources of data collection. Guidelines for Questionnaire Design -
Electronic Questionnaire Design and Surveys. Special Data Sources: Focus Groups, Static and Dynamic
panels. Review of Advantages and Disadvantages of various Data-Collection Methods and their utility.

Sampling Techniques - Probabilistic and non-probabilistic samples. lssues of Precision and Confidence in

determining Sample Size. Hypothesis testing, Determination of Optimal sample size.

Unit lV MULTIVARIATE STATISTICAL TECHNIQUES 9

Data Analysis - Factor Analysis - Culster Analysis -Discriminant Analysis - Multiple Regression and Correlation

- Canonical Correlation -Application of Statistical (SPSS) Software Package in Research.

Unit V RESEARCH REPORT I
rurpose of the written report - Concept of audience - Basics of written reports. lntegral parts of a report - Title of
a report, Table of contents, Abstract, Synopsis, lntroduction, Body of a report - Experimental, Results and
)iscussion - Recommendations and lmplementation section - Conclusions and Scope for future work.

REFERENCE(S):
1. l.R.Kothari, Research Methodology, WishvaPrakashan, New Delhi, 2001.

2. )onald H.McBurney, Research Methods, Thomson Asia Pvt. Ltd. Singapore,2002

3. )onald R. Cooper and Ramela S. Schindler, Business Research Methods, Tata McGraw- Hill Publishing
lompany Limited, New Delhi, 2000

4. 3.W.Ticehurst and A.J.Veal, Business Research Methods, Longman, 1999.
5. Raniit Kumar, Research Methodoloqy, Saqe Publications, London, New Delhi, 1999.
6. Raymond-Alain Thie'tart, et.al., Doinq Manaqement Research, Sage Publications, London, 1999
7. Jma Sekaran, Research Methods for Business, John Wiley and Sons lnc., New York, 2000.
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19MF302
MATERIALS TESTING AND

CHARACTERIZATION TECHNIQUES
3 0 0 3 45 100

Geuree.Objective(s): The purpose of learning this course is:
. To impart knowledge on various techniques of material characterization.

C0ureeiOutcome(e): At the end of thie couree, learners will be able to:
. Be knowledgeable in microstructure evaluation, crystal structure analysis, electron microscopy, Chemica

Thermal Analysis, static and dynamic mechanical testing methods.

Unit I I/IICRO AND CRYSTAL STRUCTURE ANALYSIS 10

Pltnciples of Optical Microscopy - Specimen Preparation Techniques - Polishing and Etching - Polarization
TEohnique+ - 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 - lnter planer spacing - ldentification of Crystal Structure, Elements of Electron Diffraction.
Unit ll ELECTRON MICROSCOPY 9

nteraction of Electron Beam with Materials - Transmission Electron Microscopy - Specimen Preparation -
maging Techniques - BF & DF - SAD - Electron Probe Microanalysis - Scanning Electron Microscopy -
3onstruction & working of SEM - various lmaging Techniques - Applications-Atomic Force Microscopy-
3bnstruction & workinq of AFM - Applications .

Unit lll CHEMICAL AND THERMAL ANALYSIS 9

Bhsic Principles, Practice and Applications of X-Ray Spectrometry, Wave Dispersive X-Ray Spectrometry,
Auger Spectroscopy, Secondary lon Mass Spectroscopy, Fourier Transform lnfra Red Spectroscopy (FTIR)-
Proton lnduced X-Ray Emission Spectroscopy, Differential ThermalAnalysis, Differential Scanning Calorimetry
(DSC) And Thermo Gravitymetric Analysis (TGA).

Unit lV VIECHANICAL TESTING _ STATIC TESTS 8

Hardness - Brinell, Vickers, Rockwell and Micro Hardness Test - Tensile Test - Stress - Strain plot - Proof
Stress-TorsionTest-DuctilityMeasurement-lmpactTest-Charpy&lzod-DWTI-FractureToughness
Test, Codes and standards for testing metallic and composite materials.
Unit V UIECHAN]CAL TESTING - DYNAMIC TESTS I

:atigue - Low & High Cycle Fatigues - Rotating Beam & Plate Bending HCF tests - S-N curve - LCF tests -
lrack Growth studies - Creep Tests - LM parameters - AE Tests-modal analysis - Applications of Dynamic

fEsts.

REFERENCE(S):
1. \SM Hand book-Materials characterization, Vol - '10,2004.

2. Sulity 8.D., Stock S.R& Stock S., Elements of X ray Diffraction, (3rd Edition). Prentice Hall, 2001.

3. )avis J. R., Tensile Testing, 2nd Edition, ASM lnternational, 2004.

4, lavis, H.E., Hauck G. & Troxell G.E., The Testing of engineering Materials, (4th Edition), McGraw Hill,

)ollege Divn., 1982.

5. 3rundy P.J. and Jones G.A., Electron Microscopy in the Study of Materials, Edward Arnold Limited,

t976;

6. Dieter G.E., Mechanical Metallurgy, (3rd Edition), ISBN: 0070168938, McGraw Hill, 1988.

7. Vlorita.S, Wiesendanger.R, and Meyer.E, "Non-contact Atomic Force Microscopy" Springer,2002.
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L T P c

19MF303 PROJECT WORK (PHASE !) 0 0 12 6 180 100

Course Objective(s): The purpose of learning this course is:
. To develop the skill of students for analyzing safety problems to control the hazard.

. To expose the students to identify and evaluate the hazards in an industry under study.

. To expose the students to assess the Compliance level of safety norms and procedures.

Course Outcome(s): At the end of this course, learners will be able to:
o This course would make students to train themselves to conduct hazard analysis and suggest solutions to

control risks.
. Course would be helpful for the students to know the norms and standards for an lndustry.

. Students can recognize hazards and assess or evaluate them by using various techniques.

. Students would be able to suggest suitable measures to prevent hazards by referring the literature and

comprehensive hazard analysis.
Methodology of Evaluation:

. The student will identify and select a problem based on comprehensive literature survey.

. The student should submit a proposal and get it approved by the Head of the department.
o Three reviews will be conducted by Project review committee.
. Students will be evaluated by the committee during the review and suggestions will be offered by

members.
o The report for PHASE - I should be submitted by the students at the end of course.
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Vlaximum Marks
L T P c

19MFX17
FINITE ELEMENT ANALYSIS IN

MANUFACTURING ENGINEERING
3 0 0 3 45 100

Cource Objective(s): The purpose of learning this course is:
. To gain fundamental knowledge and techniques of FEM for solving boundary value problems and

mq1 q!ac1u ri1 g processl
.- Tb gain exposure to commercial FE analysis packaqes.

Go6pes.grlcome(s): At the end of this course, learners will be able to:
.. Solve boundary value problems using classical as well as finite element methods.
o Demonstrate his/her ability in selection of appropriate elements.
. Understand various manufacturing processes with the application of finite element techniques.
o," Solve simple practical problems using commercial FE analysis packages.

Unit I NTRODUCTION 10
ntroduction -Basic of FEM - lnitial value and boundary value problems - weighted residual Galerkin and
kleigh -Ritz methods - Review of variationalformulation.
Unit ll ]NE DIMENSIONAL ANALYSIS I

)ne dimensional analysis - Steps in FEA - Discretization, interpolation, derivation of elements characteristic
natrix, shape function, assembly and imposition of boundary conditions-solution and post processing-one
limensional analysis in solid mechanics and heat transfer.
Unit ll! rWO DIMENSIONAL ANALYSIS 8

Shape functions and higher order formulations - Global and Natural co-ordinates - Shape functions for one
and two dimensional elements- three noded triangular and four noded quadrilateral element - non-linear
rnalysis - lsoparametric elements - Jacobian matrices and transformations - basic of two dimensional axi-
tymmetric analysis.

Unit lV ANALYSIS OF PRODUCTION PROCESSES 10

Analysis of production processes-FEA of metal casting-Special considerations, latent heat incorporation, gap
-.lement-Time stepping procedures-Crank-Nicholson algorithm-Prediction of grain structure. Basic concepts of
rlasticity-Solid and flow formulation-Small incremental deformation formulation-FEA of metal cutting, chip
separation criteria, incorporation of strain rate dependency.

Unit V ]OMPUTER IMPLEMENTATION IN FEA 9

3omputer implementation-Preprocessing, Mesh-generation, element connecting, boundary conditions, input of
naterial and processing characteristics-Solution and post processing-Overview of application packages such as
\NSYS and Abaqus FEA. Development of code for one dimensional analysis and validation.

REFERENCE(S):
1. Reddy, J.N. "An lntroduction to Finite Element Method", McGraw-Hill, 2005.
2. Rao, S.S, "Finite Element Method in Engineering", Elsevier,2012.

3. (. J. Bathe, "Finite Element Procedures", Cambridge, MA: Klaus-JUrgen Bathe, 2006

4. iHIRO KOBAYASHI, SOO-IK-oh-ALTAN, T, "Metalforming and Finite Element Method" Oxford University
rress,1989.

5. Lewis R.W., Morgan K. Thomas, H.R. and Seetharaman K.N., "The Fintie Element Method in
Heat Transfer Analysis", John Wilev, 1996.

6. -ars-Erik Lindgren., "ComputationalWeld Mechanics - Thermomechanical and microstructural simulations",
//oodhead Publishing Ltd., Cambridge England, 2007.

7. ) Seshu, "Textbook of Finite Element Analysis",PHl Learning Private Limited ,2003
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l9MFX18
ADVANCED AGILE AND LEAN

MANUFACTURING SYSTEM
3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:
o To teach the students about E manufacturing concepts i.e.,
. To know the use of lT in the manufacturing sector and advanced manufacturing systems like Lean

manufacturinq, Aqile manufacturinq etc.
Course Outcome(s): At the end of this course, learners will be able to:

. lmplement the concepts of E-manufacturing in the manufacturing industries.

. Decide the fundamental principle in transforming conventional manufacturing organisation into E
manufacturing systems.

. Apply the knowledge of various e-manufacturing technologies and their possible implementation.

. ldentify the considerations and paradigms needed when selecting, evaluating, and adopting the E
manufacturing concept in the manufacturing industries.

Unit I IINTRODUCTION 5

Introduction - Manufacturing operations - Manufacturing lndustries and products - Manufacturing Support
systems - E- manufacturinq concept.
Unit ll IMANUFACTURING STRATEGY 12

Manufacturing strategy and supply chain - Forecasting systems - Dimensions of manufacturing strategy -
Supply chain management concepts - Aggregate planning - Single stage inventory control.
Unit lll -EAN MANUFACTURING I

-ean Manufacturing - Principles of lean manufacturing - Lean flow- Two paths of implementing lean
nanufacturing - methodologies for change- environment change - Pitfalls in implementing lean manufacturing.
Unit lV IAGILE MANUFACTURING 10

\gile manufacturing - Meaning and definition of Agility - Force pulling towards Agility - Three consequences
:onverging physical products, information and services - Empowerment -Enterprise lntegration - Concurrent
rperations - Planninq internal aliqnment of companv - Role of strateqic planninq departments.
UnitV IE-MANUFACTURING 10

E-Manufacturing - Concepts of E-Manufacturing - Use of internet in manufacturing industries - E-business
:echnology in manufacturing industry - Scope of applications - lmplementation Methodology - Benefits of E-
Vlanufacturing.

REFERENCE(S):
1. Vlikell P. Groover., "Automation , Production systems and Computer- lntegrated Manufacturing ", Pearson

- Prentice Ha\|,2007.
2. Ronald G.Askin, " Design and Analysis of Lean Production System ", John Wiley and sons, 2002 .

3. Bedwprth D D, " integrated Production control systems Management,Analysis, Design ", John Wiley anc
;ons, Newyork ,2002

4. y'ollman T E," Manufacturing Planning and controlSystems", Galgotia publication, New Delhi ,1998.
5. raul Kenneth wright , " 21st Century manufacturing" , Prentice hall , 2001
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19MFX19 SMART MATER]ALS & SYSTEMS 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is to
. To gain fundamental knowledge on different types of smart materials and systems and to understand the

applications of smart materials in various domains.
@ultrer0utcome(s): At the end of this course, learners will be abte to:

.; Demonstrate and analyze the various types of smart materials and systems.

. Evaluate the characteristics of smart material with different domains.

. Analyze and select a piezoelectric composite materialaccording to the requirement.

. Determine the characteristics of shape memory alloys.

.:. Apply smart materials and systems to various real-world problems

Unit I NTRODUCTION AND HISTORICAL PERSPECTIVE 9

Classes of materials and their usage - lntelligent iSmart materials - Evaluation of materials Science -
Structural material - Functional materials - Polyfunctional materials - Generation of smart materials - Diverse
reas of intelligent materials - Primitive functions of intelligent materials - lntelligent inherent in materials -
Examples of intelligent materials, structural materials, Electrical materials, biocompatible materials etc. -
ntelligent biological materials - Biomimetics - Wolff's law - Technoloqical applications of lntelliqent materials.
Unit ll SMART MATERIALS AND STRUCTURAL SYSTEMS 9

The principal ingredients of smart materials - Thermal materials - Sensing technologies - Micro sensors -
lntelligent systems - Hybrid smart materials - An algorithm for synthesizing a smart material - Passive sensory
smart structures- Reactive actuator based smart structures - Active sensing and reactive smart structures -
Smart skins - Aero elastic tailoring of airfoils - Synthesis of future smart systems.

Unit lll ELECTRO-RHEOLOGTCAL (FLUTDS) SMART MATERTALS 9

Suspensions and electro-rheological fluids - Bingham-body model - Newtonian viscosity and non-Newtonian
riscosity - Principal characteristics of electro rheological fluids - The electrorheological phenomenon - Charge
nigration mechanism for the dispersed phase - Electrorheological fluid domain - Electrorheological fluid
rctuators - Electro-rheological fluid design parameter - Applications of Electrorheolgoical fluids.

Unit lV )IEZOELECTRIC SMART MATERIALS 9

Background - Electrostriction - Pyroelectricity - Piezoelectricity - lndustrial piezoelectric materials - PZT -
PVDF - PVDF film - Properties of commercial piezoelectric materials - Properties of piezoelectric film
iexplanation) - Smart materials featuring piezoelectric elements - smart composite laminate with embedded
riezoelectric actuators - SAW filters.

Unit V sHAPE - MEMORY (ALLOYS) SMART MATERTALS I
Background on shape - memory alloys (SMA) Nickel - Titanium alloy (Nitinol) - Materials characteristics of
Nitinol - Martensitic transformations - Austenitic transformations - Thermoelastic martensitic transformations -
Cu based SMA, chiral materials - Applications of SMA - Continuum applications of SMA fastners - SMA fibers
- reaction vessels, nuclear reactors, chemical plants, etc. - Micro robot actuated by SMA - SMA memorisation
crocess (Satellite antenna applications) SMA blood clot filter - lmpediments to applications of SMA - SMA
clastics - primary moldinq - secondarV moldinq - Potential applications of SMA plastics.
REFERENCE(S):
1. lM.V.Gandhiand B.S. Thompson, Smart Materials and Structures Chapman and Hall, London, First Edition,

1992
2. l-.W. Deurig, K.N.Melton, D.Stockel and C.M.Wayman, Engineering aspects of Shape Memory alloys,

3utterworth -Heinemann, 1 990

3. 3.A.Rogers, Smart Materials, Structures and Mathematical issues, Technomic Publising Co., USA, 1989
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19MFX20 ULTRASONICS AND APPLICATIONS 3 0 0 3 45 100

Course Objective(s): The purpose of learning this course is:

. To gain fundamental knowledge on ultrasonic transducers and determine the velocity of propagation anc
absorption in different mediums and to use this principle to solve various real life

counse outeome(s): At the end 0f this course; rearRers wilt be abte to:
. Demonstrate and analyze the various types of transducers and its components.
o Evaluate the absorption of ultrasonic radiation in different domains.
. Compute the propagation of ultrasonic waves in different medium.
. Determine the velocity of propagation of ultrasound.
. Apply ultrasonic principle to various real-world problems.

Unit I IULTRASONTC TRANSDUCERS I
)iezoelectric and Magnetostrictive transducers - equivalent circuits - Efficiency - Transducer mounting
Vlechanical and Electronics, linear and sector transducers - variable frequency systems.

Unit ll \BSORPTION OF ULTRASONIC RADIATION I
Classical absorption due to viscosity - Absorption due to thermal conductivity - Relaxation process - Evaluation
cf dispersion and absorption curves - structural relaxation - relation between collision frequency and relaxation
lime - Ultrasonic attenuation in solids.
UNit IlI IULTRASONIC PROPAGATION IN SOL]DS AND LIQUIDS 9

Dropagation of Ultrasonic waves in solids - Plane wave propagation - Relation between velocity of sound and
:lastic properties - Adiabatic and lsothermal elastic constants - Ultrasonic propagation in liquids - lnternal
)ressure and free volume calculations.
Unit lV IDETERMINATION OF VELOCITY OF PROPAGATION OF ULTRASOUND 9

lransit time method - Pulse Echo methods - Acoustic lnterferometry - Measurements at high pressure and high
:emperature - Transducer couplinq materials.
Unit V APPLICATION OF ULTRASONICS 9

ndustrial applications - MedicalApplications - Acoustic microscope - Acoustic hologram - ultrasonic trans axial
omoqraphv.
REFERENCE(S):
1. 3.L.Gooberman, Ultrasonics - Theory and Applications, - The English Universities Press Ltd., London, 1968

2. Schreiber, Anderson and Soga, Elastic Constants and Their Measurement, Mc Graw Hill Book Co., New

)elhi, 1973.

3. ?.A.Lerski (Editor), Practical Ultrasound, IRL Press, Oxford,1988. 4. Robert T.Beyer and Stephen V.

-etcher, Physical Ultrasonics, Academic Press, London, 1969.
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L T P c

19MF401 PROJECT WORK (PHASE !t) 0 0 24 12 360 100

Cource Objective(s): The purpose of learning this course is:
. To develop the skill of students for analyzing safety problems to control the hazard.
. To expose the students to identify and evaluate the hazards in an industry under study.
.r To expose the students to assess the Compliance level of safety norms and procedures.

eursg@:Attheendofthiscourse,learnerswillbeableto:
o This'coursewould make students to train themselves to conduct hazard analysis and suggest solutions to

control risks.
.! Course would be helpful for the students to know the norms and standards for an lndustry.
.L Students can recognize hazards and assess or evaluate them by using various techniques.
.,, Students would be able to suggest suitable measures to prevent hazards by referring the literature and

comprehensive hazard analysis.
Methodology of Evaluation: (lt is the continuation of Phase I project)

o Three reviews willconducted by Project review committee.
o Students will be evaluated by the committee during the review and suggestions will be offered by

members.
o At least one paper should be published by the student in international / national conference.
. The report should be submitted by the students at the end of course.
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