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EVALUATION SCHEME B.Tech |

(MECHANICAL ENGINEERING) |

YEAR 4"/ SEMESTER VIl

5 Fuh]ev:t Subject Perlads Evaluation Scheme | End Total tl’EdH |
Mo, [ade ] _ Semester '
| L T P [CT [TA | Tata | PS TE |PE ‘
|
L | DPEN ELECTIVE COURSE-1 | 3 0 [0 20 20 |50 BET % ST 15{:1 Ell
3, DEPTT ELECTIVE COURSE-1 | 3 D |0 |30 /20 [s0 | 100 1350 113
3. DEPTTELECTIVECOURSE:2 3 |0 [0 |30 |20 |50 100 150 3
4. | MEC | CAD/CAM 3 o [o |30 |20 [s0 1010 i50 | |3
701 | _ : I
5 MEA Automobile Engineering 3 ] ] i | 20 | 50 . 100 AEETTRIA
. . ; el
5 MEC | CAD/CAM Lab 0 ¢ |2 |25 25 [[=sal |1
] - ' {1
7. MEA | ICEngine & Autemobile 0 g |2 75 15 &0 ‘ 1
| L2 Lab . | Ll . N 14
B, NET Industrial Training ] ] 3 fso [{ 50| |1
73 ; .
9. | MEP | prejact Part 6 o |6 )00 {00 T2
L4 | |
TOTAL 11 l1s o0 |13 _ 1000 |20 | |
[ OPEN ELECTIVE COLIASE-1 =3/ Il
5. No.  Subject l:m:IE ] Subjeet ' T
1. OE70l Entreprencurship Davelapment 1] |
3. DETD2 Advanced Metal Processes '
EN OE 703 Uptimization Method in Enginesring TF [
4, |oE708 *Human Values in Madhyasth Darshan ] T
[ ]
3 DEPARTMENTAL ELECTIVE COURSE-1 i
S Mo, Subject Code | Subject
Y. MEE 701 Additive Manufacturing
Z MEE 702 | Operation Research ' En
3. MEE 703 | Surface Enginaaring B ' '
[ 4, MEE 704 Supply Chain Managemant T T | |3
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) _ DEPARTMENTAL ELECTIVE COURSE-2
5 Moo | Subject Code | Subject
1 MEE 705 hachanical '5'1,.'5|_:u_erp Design
Z MEE 706 Madeliing And Simulation
3. | MEE 707 Automation And Robotics
4. | MEE FOR Project Management

EVALUATION SCHEME

B. lech{ MECHANICALENGINEERIMNG)

YEAR 4™ SEMESTER VI

i | Subject | Subject [ Periods Evaluation Scheme End Total | Credit
Wo. | Code Cemester
L [T [P ¢T]TA [Total [Ps_[TE [PE
L. DPEN ELECTIVECOURSE-Z. |3 [0 (o 30 [20 |50 160 IETHE
b | | DEPTTELECTIVECOURSEd |3 [0 [0 |30 |20 |50 100 I'15u 2] 1]
1. DEPTTELECTIVECOURSEd [3 |0 ‘o |30 20 |50 | 100 (150 [3
. | MEM BO1 | Total Qualiss Management |3 0 0 |30 | 20 |50 ! E 110 FE N
5. | MERSL2 | Project Paryl 6. 1o |12 | 150 | 250 [400 |6
TOTAL ! 13 |8 (3 | 1000 | 18
F OPEM ELECTIVE COURSE-Z L]
5. MNo. | Subject Code | Subject
i oteo1] | Renewsble Energy Resources |
2. DEBOZ Machine Learning
3 DEBOS ficro andamart Sgstams |
4 DEBDa Electric Vehicles and CI:I"'lp-EIF ents
E il DEPARTMENTAL ELECTIVE COURSE-3 i
5.Mo. | Subject Code | Subjeet
. 1. _ MEE _3'.'.!1 Power F'Iant Enginaaring
(2 MEEBQZ Advanced Welding Technology i Ll
3. MEE B03 Mon-Destructive Testing !
4 | MEE D4 Production Planning and I:irt__rql'_
i DEPARTMENTAL ELECTIVE COURSE-4 L |
5. Mo, | Subject Code | Subject
L MEERDS | Compasite Matarials 3
2. MEF 406 | Uncorventional Machining Processes T 1|
3 hEE 307 | Thaory of Elasticity and Flasticity
4. | MEE 208 Plant Layaut and Material Hzndling T |
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SEMESTER VII

CAIVCAM |
L-T-F
MECT0]
COURSEOBJECTIVES: '
. Tateach the role of CAD/CAM in modern design andmanufacturing
2. Toimpart the use of CAD in the designprocess I !
3. To impart the use of CAM in the production preparatinonprocass
4. Demonstrate the applicstions and limitations of different CAD/CAM systemtypes

Module I: |
Inroduction to CATY, Elements of CAD, Essenlial requirements of CAD, Concepis of integrated
CALNCAM, Necessity & its importance, Engineering Applications Computer | Graphics-1
CADVCAM systoms, 4(L)

Principles of Computer Graphics:

Computer  Graphics-1 Graphics Tnput devices-cursor control Devices, Digitizers, Kevboard
terminals, Image scanner, Speech control devices and Touch, pansls, Graphics display devices
Cathode Ray Tube, Rahdom & Raster scan display, Color CRT munitors, Diredt View Storage
Tubes, Flal Panel disp.. v, Hard copy printers and plotters, Bresenham®s circle al,orithm. S(L)

Module TL: | Al |
Ceraphics standard & Curves: Standurds for computer praphics GKS, PHIGE. [Datg exchange
standards - IGES, STEP — Manipulation of the model - Modsl storage, 4(L)

Design of curved shapes- Cubic spline — Bezier curve B-spline (L)

Module L11:
Mumerical eontrol in CAM: |
Definition, Historical background, basic components of MC system, Classification, fundantentals
of NC, Procedure, Co-ordinate system, molion control systems, Advantages of NC system)
Features of CNC Machine tools, Fconomics of NCmachiningeenters. HL)
Introduction to automation and need and future on NC systems and CAM. Advantage and
disadvantages. Features in NOC Machines: Differcnce berween ordinary and NC mathine ool
4(L}
Computer Numerical Control-Principle of operation of CNC, Features of CHC| and
Development in CNC systems, Adaptive Contreol, Direct Numerical Control {DNC) Standard
Communication Interfaces, Programmuble Lagic Controlless (PLCs) Communication natworks,
new development in NC. Constructional Features of CNC Machines: Automatic Tool changers
L) I || P,
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Module 1'V:

NC Part Programming-Manual part programming, computer assisted part programming.

Feed Back Devivest stepping motors, Feedback devices such ag encoder, counting devices,
Dipital to Analog converter and vice versa;

Interpolators: Principle, Digital DifTerential Analyveer. Lincar Interpolator, Circular
Interpolator, | S

Moalule V'
Control of hC System-Open and closed loops. Automatic control of closed loops with encoder
f tachometers. Computer Integrated Manalacturing Svstem- Manulacturing cell, Transler lines.
FME5.CIM concept, afL)
I
COURSE OUTCOMES: Alier completion ol the courss, students will be uble o
CO1ilUnderstand the possible applications of the CATINCAM systems in structure
analysis, optimize and virtual engineering.
C02; Demonstrate the basic fundamentals that are used to create, manipulate and analyse
Ceometricmadels in a computar graphics.
C03: To learn about Robot motions, sensors, end effectors Programming, kinematic
analysis al robot.
COd4: Explain the basic eoncepts, foatures of NC, O, DMC machines and machining

centres, [l |
Bools and References: f !
I. Chris Memahon and - CADVCAM - Pronoiple  Practice  and - Manbu .u:lllriﬂg

Management, Jimmic Browne Addision Wesley England, SccondEdition, 2001,

2. Dr. Sadhu Singh - Computer Aided Design and Manutacturing, Khanna Publishers. New
Ticlhi, SecondEdigon, 2000 |

1. P Radhakrishnan, - CAD/CAM/CIM, Mew  Age  Intzrnational (P Lid, Mew
Dielhi, 5. 5uhramaneyan andV . Raju.

4. Groover NP and - CADYCAM: Computer Aiced Design and Manufacturing, J’mflticc:i Hall
Zimmers EW, International, Mew Thefha, F992,

5. lbrahim Zeid - CADYCAM theory and Practice, Tata McoGraw Hill Publishing Co. Lid.,
Company [td., New Delhi, 1992

6. Mikell P.Groover - Automation, Produstion Syvztems and Computer Integrated Manufacturing,
Second edition, Prentice Hall of India, 20032,

7. 5.Kanl Vajpayes - Principles of Compuler [nteprated Muanulacturing, Prentice HHJ‘ off India,
19950,

&. David Bed worth - Computer Integrated Design and Manufacturing, ThH, 1998,
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AUTOMOBILE ENGINEERING
LTPE

1| 3ng

MEA 702

Course Objectives:

1-To study basics of principles ol nctual ustomobilesystemns.

2-To study importance and features of different systems like axle, differential, brakes, Steering,
suspension, and balancing cte

3-To study working ol various A otvmabileSysleme.

4 To know some modern trends in AutomotiveVehicles.

Meleaaduale: [ |
Introduetion

Basic concept of automobile engingering and general confipuration of an automobile. Power and
torque chargeteristics. Rolling air and gradient resistance. Tractivie effort. /Goar Box. {lrear ratio
derermination. (L)

Mlonfenle 11 | |
Transmission Syvstem:
Requirements Clutches torque converters Over Drives and free wheel Univessal joint Differential
Gear Mechanism of Rear Axle Auntomatic transmission steering and fiont Axel Castor Angel
wheel camber and toe-in Toe-out etc stesring peometry ackerman mechanism under steer an-il
over steer 3L

|
Module I11 |' +
Braking syvsiem
Cieneral regquiremnent road tyre adhesion weight transfer bruking ratio, | Mechanical | brakes
hydraulic brakes vacuum and air bralkes thermal aspectsSIL)
Chasis and suzpension svstem
Loads on the frame strength and stiffiess independent front and rear suspension, perpendicular
arm rype, parallel arm type, dead axis suspension system, live axis suspension gvsiem, alr
suspension & shock sbsorbers, S{L)

Module IV

Flectrical system:

Types of starting motors, peneratar regulators, lighting system, ignition system, hom batiery e,
5(1.) i

Fuel supply system:

Diesel & petral vehicle system such as fugl injection pump injector & fuel pump, carburetorsetc
MPEP.  4{L)

Module ¥ ['l ]

Emission slandered and pollution control

Emission slandered and pollution control Indian standard for automaotive vehicle-Bharat I, 11, LI, IV,
and V1 nomms, Fuel quality standards. Introduction to BS VI Clessification of batterips- primary,
secondary and reserve batleries with cxamples. Basic requirements for commercial [batteries in
autemohiles. Introduction and applications of Zn-air and Lithium lon battery.
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Introduction’to Electric &1iyvbrid Electric Vehicles: History of hybrid and clectric v-‘.J.hi-uanH.
sezial and environmental importance of hybrid and electric vehicles 8(L)

Clomrrse nutcome

| CO1 | Uinderstand the basic lay-out of an automobile
' €02 | Understand the operation of engine cooling, lubrication, igniticn, '
electrical and air conditioning systems.

C03 | Understand the principles of tranamission, suspensiom, steering und
braking systems. |
C(O4 | Understand automotive clectronics,

CO5 | Study latest developments in automahiles,

Text'Reference boolks:

1. Crouse, W.H., and Anglin, DL, Automotive Mechanics, Tata MoGraw Hill, New]Delha,
205, 1111}
2. Heitner, J.. Automotive Mechanics, Affiliated South West Pross, New Dielhi, 2004,

3. Narang, G.RB., Autornobile Enginesring, Khaana Publishers, New Delhi, 2001,

4. Kamaraju Ramakrishna, Automobile Engincering, PHI Loaming pvt. Lid., Newdelhi-20012
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CAD/CAM LAB ||
L-T-P

| 0h-0-2

MECTL1

List of Experiments:{Total EIGHT Experiments sre to carried out, FOUR Ex pu:nmr_nu; cach
feom CAL and CAM.)

A, CADExperiments:

|. Ta study Lina Drawing ar Circle Drawing experiment. ] |]

2. To study Geometric 'ransformation algorithm experiment for translation/rotation/scaling.
3. Tostudy Design of machine component or olher system experiment; Wriling and validation
al computerprogram.

4. Linderstanding and wse of any 3-13 Modelling Softwarscommands.

5. To study Pro/Efldea etc, modeling of a machine component.

6. To study FEM for 2 spring system. [

B. CAMExperiments:
[. Tor study the characteristic features ol CNCmachine. [ [
2. Toswudy G code and M code for part Programming for turning operation..
3. To study Part Programming for drilling operation {point to point) and running on
CHOmachines,
4. To study Transfor line/Materialhandling, }
5. Ta studydifference between ordinary and WNC maching, study orretrofitting,
LY 'q'.-'ﬁ‘r-‘;"'-i‘__-_ ‘Ilfll-..- Tl
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I.C. ENGINES & AUTOMOBILE LAB
L-T-I
0-0-2
|
MEATL2
Experiments: Say at least 8 experiments out of following in depth anddetails.

|. Study of four stroke 5.1. Engine-

2. Study Four stroke C.1. Enpine

1. Study of Valve mechanism.

4. Studv of Gear Box.

3, Sudy of Differentinl Gear Mechanism of RearAxle.

. Study of Stecring Mochanism. i1 |
- Sludy of Automobile Braking Svsiem.

. study of Chassts and Suspension System,

Study of Iznition system of LC. Engine.

10, Study of Fuel Supply System af 5.0, Engines- Carhuretor, Fuel Injection Pump and I'-.-l]-‘l:l_
| 1. Study of Fuel Supply Svstem of C.1. Engings- Injector & FuelPump.
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ENTREPRENEURSHIP DEVELOPMENT
LT P
300

OFE 701

Course Objective: The students develop and can systematically apply an entreprengurial way of
thinking thut will allow them to identily and create busincss opportunilies that oty b
commerciatized successully,

Muodule |
Entrepreneurship- definition. growth of small scale industries in developing countrics and their
preitions vig-a=vig large industries; mle of smail scale industries in the nuliungﬂ ECOOMY,;
characteristics and types of small seale industries; demand based and resourees basad ancillaries
and sub-contral typ=s. Government policy for small scale industry; siages in starting a small
scaleindusury B(L)

[
Muoduole 11
Project identilication- assessment of viability, formulation, evaluation, financing, Deld-study
and ecllection of information, preparation of projest report, demand analysis, material balance
snd output methods, benefit cost analysis, discounted cash flow, igtemal rae of return and net
present vo.ue methods (L)

IHREY

Module 11 :
Accountaney- Preparation of halance sheels und assessment of economic viability, decision
making, cxpested costs, planning and production control, quality control, marketing, industrial
relations, sales and purchases, advertisement, wapes and incentive, Inventory control, preperation
af financial reports, accounts and stores studizs 8(1)

|
Module 1¥
Project Planning and confrol: The financial functions cost of capital approach in project
planning and control. Feanomic evaluation, risk analysis, capital expenditures. policies and
practices in public enterprises. Profit planning and programming, planning cash flow, cypital
cxpenditure and operations. Control ofFin axizl fows, control and communication. 8(L)

Module ¥V

Laws conceming entreépreneur viz, partnership laws, business ownership, sales and income taxes
and workman compensation act. Role of various national and statg agencies wh'u?h render
assistance to small scale industrics B(L)

Courge (utcome: After the completion of the cousse, the students will be able ta

col (il

Cco2 y ; . i Lk o
understand the function of the entrepreneur in the seccesstul, commercial application
of innovations
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co3 comfinm an n:ntu:pr“nturlu.'l husiness ||l¢:_

|
CO4 |
I
I

g identily personal atiributes that enable best use of entrepreneurial opportunities
Ccos explane entreprenegurial lead ership and management style,
Text books: |

l. Forbat, John, *Entreprencurship™ Mew Apelntzrnational. '

2. Havinal, Veerbhadrappa, “Management and Entreprensurship” New Agelntemational
3, Jaseph, | Massod, “Essential of Managemeat”, Prentice Hall oflndia |

ADVANCED METALPROCESSES LTF3
' (H}

OF 702

Crurse Objectives: : | [
To introduce the student to processing of struetural materials and materials solection for
structural applications using advanced metal processes.

Module I3

Intrixduction to Manufacturing Processes

a. Discussion inter-relationship of materials and processing withmanufacturing [
b. Introduce mateqials selectioncriterion i

¢. Introduce matetials process selectionoritsrion

d. Briefly discuss important physical and mechanical propertics of merals aidalloys. ||
e. Examples of structural alloys (e, [ermus, non-ferrous, refmactory metals superalloys)
Surfaces

a. Introduce surface fnish, wear andlubrication

h. Surface finishmeasurement

. Wear

d. Tuhncation [
Melopcdunbee 012

Casting Processes

a. Introduce aolidification processing of metals andalloys | |
b. Selidification

c. Melting of engineceringalloys

d. Casting of ingot andshapes

e Common casting lechnigues (e.g., mold, Die Casting centrifugal, squeeze,gne)

f. Advancad casting techniques (e.g., Stir Casting, cooling slope casting of semi-solideic)
Wrought Processing |
1. Discuss deformation processing and it°s effect{s) on microstructures andpriperties

b. Forging

&. Ralling |
d. Extrusion

Module [11: )k'
Powder metallurgy processes |
a. Dhiscuss design criterion, lmitations and advaniages of P/Mprocessing

'-\___‘_____ N A
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b. Powder makingtechniques ¥
¢. Hot working and fabrication

d. Mear-net ad net-shapeprocessing,

Module 1'y:

Coatings

a. Discuss coatings lor improved surfaceproperties

b. Wearrezistance E
¢. Environmentalresistance

Hybrid processes .

a, Sprayforming i
b. Composites

Mrdule ¥:

3-T» printing

1. Tvpes ofProcesses

b. Cura is an open source slicing application for 30printers.

c. Applicotion inCasting |
d. Industrial Applications of 30 Printing (Medicel, Automotive. Aerospace. etc)

e. CaszStudies

Course Quicomes:

1. To impart knowledge on structural materials and matarials selection hulk forming
PrOCessos, i

2. To understand the pru:rp.erﬁa-s. of various advanced casting and Forming prncESSESLlsin 14
micrestructuresanalysis,

1. Ta provide msught it Surface propertics, Coating. powder metallurgy and intr. ILr-:-mtrler
Hybridprocesses.

4. To make the students understand tundamental oivasting,

5. Lipon Completion of this course, students will be able to llustrate the conceptand
npplication of 30 Printingprocess.

Text ! References bool I

E Manufecturing Scicnce — AL Ghosh and AK. Mallik, AMABated Bast-West Pross |

? Manufectaring Processes for Engineering Materials, - 5. Kalpakjian, and Steven RSchnid.
-.-‘n:ﬂﬁﬂn Publication, S« Edition
3. Fundamental of Modern Manufacturing, MP. Groover, Wiley Publication, 2.Fdition
4. Additive Manufacturing Technologies: 31 Printing, Rapid Prototyping, andDirect
Digital Manufaciuring by lan Gibson and Diavid Rosen.
3, Production Technalogy - RUK. Jain KhannaPublishers.
&, Manufacturing Processes- IP Kaushish , PITT Publication |
7. Advances in 3D Printing and Additive Manufacturing Technologics by David lan
Wimpenny and Pulak M Pandey. Understanding Additive Manufacturing, by-
Andreas Gebhardt Hanser | |
8. Manulacturing Technology Part [ and Part L1, = PN, Rao MeGraw- Tl
%. Process & Materials of Manufucturing — B.A. Lindburg, Pearsen Eductaion.
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OPTIMIZATION METHOD IN ENGINEERING
LTP
oo

OF T03

Course (Yhjective: l I
Introduction to optimization techniques using both linear and non-linear programming. ‘| hefocus
of the course is on convex optimization though same technigues will be covered for Ron-convex
fimetion optimization o, Afer sn adequate intrcluction to linear algsbra and probability
theory, students will learn to frame engincering minima maxime problems in the framework of
optimizationproblems.

Mlodule 1: .
[ntroduction-Optimization Problem Formulation, Design Variahles, Constrainty, (Objeclive
Function, Variable Bounds, Engineering Optimization Problems, Optimization Algorithms. 4(L)

Muodule 2:

Single Variable Optimization Problems-Optimality Criterion, Bracketing Methods: Exhaustive
Search Method, Bounding Phase Method. Region Elimination Methods-Interval  Halving
Methad, Fibonacel Search Method, Golden Section Search Mathad. Point Estimation | Method-
Swceessive Quadeatic Estimation Method, Gradient Based Methods-One of the tﬂjluulngs-
Newton-Raphson Methad, Bisection Method, Secant Mathod, Cubic Search Method, $iL) !
Module 3: | | |
Multivariable Optimization Algnrrthms -Optimality Criteria, Linidirectional Search, Diregt
Search Methods: Any two of the followings-Cvolutionary optimization method, Simples Sesrch
Methad, Hooke-Jeeves pattern search method, Powell’s Conjugale Direction Method.,

Gradient Based Methods-Caschy's Steepest Descent Method, Newton®s method, Marguardt's
Methad. Conjugate Gradient Method, Variable-metric Method 8(L) |||

Melieclule 4:

Constrained  Optimization Algorithms, Kuhn Tucker Conditiuns, T'rar:,sﬁ:.rrrmtinn
Methnds-Pennlty Function Method, Method of Maltipliers, Sensitivity analvsis. (L)

Muodule 5:
Specialized Algorithms, Integer Programming-Penally Function Method, Branch and Bound
Method., Geometric Programming, S{L)

Mlisdule 6: | |
Non-Traditionul Optimization Algorithms-Cenetic  Algorithms.:  Simulated  Annealing.
Analegy,  Algorithm, .&.ppli-:.aticn and Optimization in  Operation Research: Linear
Programming, Tnm sportation Problems, & Assignment. 10T

Course gutcomes:

| understand importance of optimization of induszrial processmanagement

4.—_—:___ I-:_J_'-:::d-
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2. apply basic concepts of mathemalics to formulate an optimizationproblem |

3. analyse and appreciate variely of performance measures for various optirmizationprablems
4. Cast engineering minima/maxima problems into optimizatienframewark.

3. Learn efficient computational procedures to solve optimizationproblemsa.

6. Ahility to bring together and flexibly apply knowledpe to chamctarise, analyse and stITt:a
wide range ofproblems '

Text/Reference Books:

1 Kalyanmoy Deb, 2010, Optimization for  engineering  design:  algorithms  and
examples.Prentice-Hall of India Private Limited, MewDelhi,

2 Singiresu 5 Rac, 200%. Engineering optimization: theory and pructice. Fourth Edition,New A ge
International(P) Limited Publishers, NewDelhi.

3 AL Ravindran, K. M. Ragsdell, Ci. V. Reklsitis, 2006, Engineering optimization - methods
andapplications. Second FEdition, John Wiley & Sons, Ine. Andreas Antoniou and [Wu-Sheong

Lo, 2007, Fractical Cplimization: Algorithrms and applications, | !5pring|:r
Sciencet Businesshedia, LLC -.L,‘_‘Ti:q_ . ; j
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HUMAN VALUES IN MADHYASTH DARSHAN '
L. TP
Jod

Lll’l T4

PPre reguisite :BVE 301401 Universal Human Values and Professional Ethics

(Ihjectives:

I. Ta help students understand the basic principles of Madhvasth Darshan

1. To help students underslund the existential realtics including the huenan existenss through
Madhwasth Darshan

3. To help them to see the participation of human beings 0 the natre/existential realities (i.e.
human values) and thecefors the human conduct through each one ofthem

4, To help students apply this understanding to make their living hetter at difTerent levels-
individual, family, society andnature

3, Tor faeiliate the students in applving this understanding in their profession and Jead an ethical
life

Catalogue Drescription N
Madhyasth Darshan is a new emerging philosophy that describes the existential redlities along
with its implication in behavior and work al the level of individusl as well as society. This
philosophy has been propounded by Shri AL Magrs; in seventies,

It ix tio be keptin mind that Darshan means realizztion which calls for developing the capacity to
ser the reality in oneself directly. So, any studv al Darshan shall help develop this capacity in the
students through proper steps of practices and <rall net just provide the information. BT}

Module 1

Introduction to Madhyasth Darshan and s Basics: Need o stdy Madhyasth Daeshang
mirnduction, basic formulations of the darshan; the complete expanse of study and|the batural
outcome ol living according o the darshan. 8(L)

Moddule 11

Submergence of Nature in Space: The ever-present existence in the form of nature submerged
in space; nature classified inlo two categories — marcrial and consciousness, and four arfers; the
form, property, natural characteristic and self organizstion of the four erders, General direction
and process of evolution in the nature! existence 8(1.)

Module T1I

Human Being as an indivisible part of Nature:
Human being as an indivisible part of nature; various types (five classesiol human beings;
human being in the combination of self and body: purpose of self as realization, prosperity for
the hody; need of behavior and work for attaining the goals of realization andprosperity.S(L)

Flodule 1V |

Fulfillment of human goal of realization and prosperity: Following natural, social and
psychalogical peinciples for actualizing the human goal; Form of conducive society and orderfor

L;-;_';';;_'F
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such practices, study process- achieving realization through sclf-study and practice while living
in such a sociely (social order) 8(L)

MMuodule ¥ [

Human Conduct based on Madhyasth Darshan;

Diescription of such a realized self, continuity of happiness, peace, satisfaction and hliss through
realization, conduct of & realined human being. Possibility of finding solutions t-::ulpreanT day
problems (such as inequality of rich and poor, man ond woman e1c.) in the light of it. B(L)

Teat Books:

|, Nagraj, A., “Manav Vvavehar Darshan™, Jeevan Vidva Prakashan, 3rd edition, 2003,
References:

|, Wagraj, A, “VyavaharvadiSamajshascra®, Jeevan Vidya Prakashan, 2nd edition, 20 "1'-|
2. Magraj, A, “Avartanasheel Arhashasira®, Jeevan Vidya Prakashan, 1st edition, 1949
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DEPARTMENTAL ELECTIVE-]

ADDITIVE MANUFACTURING
LTP
ann
MEE 701 | |

COTRSE OBJECTIVES:

To leamn the basics principle of additive manufzcturing.

To underitund the importance of additive manufacturing and its applications invarious ficlds.

To familiarize students with different processes in additive manufacturing svarems.

To teach students about the concepts of reverse engineering, and rapid tooling technigues in the
context of additive manufacturing.

LUMNIT I |
[ntroduction and Basic Prnciples: Definition , Genenic Additive Manufacturing (AM) Process. Terms
related to AM, Benefits of AM, Distinction between AM and CNC  machining, | Additive
manufzcturing process cham: Yanation between different AM machines. Material Ha.n1:||lnﬁ Issues.

UNITIT

Introduction to Additive manufactucing (AM), Need of AM in context of batch production, Basic
principles of AM, Steps in AM. Proczss chain in AM in integrated CAD- CAM environment,
Material for AM, Preparation of CAL Models: Tha 5TL file, Problem | with STL fle Beyond the
STL Fle, Advantages ol AM.

U'MNIT III !

Classification of different AM techniques — based on raw materials, Stereo [thozraphy (SLA) with
phota polyvimerization. Fused de;ms,:urm |n-::|du1||n|=_ (DN, Larninated Object Manu fac |Jr|1'|1., (LM,
bolid ground cunng, Selective laser sintering (SL5%), Lascr engincored net shaping ELl:lI"-s:uJ. Electron
beam melting (EBM), Tungsten inert gas additive manufacturing (TIGAM), Metal inert gas additive
manufactunng (MIGAM), Liquid thermal polymerization, Solid foil palymerization, Ballistic particle
rmanufacturing |

UNIT 1V

Introduction to veverse enpinearing (RE) and its integration with Additive Manufacturing, Heverse
gngincening - They gencric procgss, data scquisition technigues such as | Contact Scanngrs (CMM),
MNoncontact Scanners {laser scafning end CT Scanning). |

UNIT V

Rapid tooling techniques- RTVY Silicone Rubber Mold, Spray Metal Tanling, Vacuum Casting, Cast
Resin Tooling, Direct AIM Tooling, Direct Metal Laser Sintering. I
Applications- Aerospace, Automotive, Architecural Engineering, Tovs, Einrne-:liu!ll._ ahd many
others,

Course Qutcomes (COs)

COI:

Explain the fundamecntal principles, process chain, materials, and advenlages ol Additive
Manufacturing, and diffarentiate it from conventional manufacturing methods fike CNC machining.
CozZ:

Analvze and compare vanous | Additive Manufacturing technigues based on -.-.url:mu-p muErLgx
muterials used, und applications in different gngineering demains.

S 1 r"_ .qﬁ'-|r ‘j:‘f =T
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CO3:
Apply the concepts of Revarse bngincering, data acquisition methods, and rapid fooling technigues in
the context | of Additive Manufacturing for real-world engineering |  applications.

Learning Resoarces

Text Books:

lan Gibson, David W._ Rosen, Brent Stucker , “Additive Manufacturing Technologics” Springer, 2009

Chua C. K., Leong K. F., and Lim C. 5., "Rapid Prolotyping: Principles and App-li-:atlci—.a“, Fecnnd

Fdition, World Scientific Publishers (2003),.

3, Patri K. Venuvinod, Weivin Ma “Rapid Prototyping: Laser-Basad and Other Technologies™ Springer
;2004

P =

Reflerence Books !
1. Peter I, Hilton, Hiltonflacobs, Paul F. Jacobs, “Rapid Tooling: Technologies and Ladustrial
Applications™, CRC Press 2(HKL
Bums, M, “Saomated lbrication™, Preatice-Hall, 159493,

b

OPERATIONS RESEARCHI .
' - L-T-P
3-0-0

| MEE 702

Course (thjectives:
1. Impari knowledas of mathernatics, basic and appliedsciznces.
2. Ability to identity, formuloce and solve machanical engineering prohlems bused on
datm interpretation, d:ﬂign i::-cptrim enl and analysis olresults,
3. Learn effective enginseringcommunication, |
4. Abilily to work in teams on multi-disciplinary projects in industry and r:ir.lrth
organizations,
3. Develop awareness ol'the ethical, professional and environmental implications of 'm:rf-:f;
irt & global and socictalcontoxt. A




Mlorduale 13

Introduction:

Basic of Operation Research, Origin & development of Operation Rescarch, Applications.
Linear Programming:

Imtroduction & Scope, Froblem firm ulation. Cirgphical Method, Simplex meatheds, primal and
dual problem sensitivity analysis 8(L)

Maodule IT:

Transportation Problem:

Methods of obtaining initial and optimum solution, degeneracy intransportation problems.
unbaloneed Transportation Prohlem 4(L)

Assignment Problem:

Methods of obtaining optimum solution, Maximization problem.travelling salesman problem.

L)

Module IT1:

CGame Theory: |
Two-person Lero sum game. Solution with'without saddle point, dominance rule, Different
methods ik Algebraic, Graphicsl snid game probler as a special case of LinearProgramming.
Sequencing:

Basic assumptions, n Jobs through 2-3 machines, 2 lohs on momachines.8(L)

Maodole 1'V:

Stochastic  invensory models:Sinple & muli  period  models w'urj cAHTLinuus
drdiscreledemands, Service level & reorderpolicy . [

Simulation:Usz.  advantages & limitations.  Monte-Carlo simulation, ApTiuaLiun 11

quening. inventoryde other problem: 8{1.)

Module V:

Omening models:Characteristics  of  Cueuing  Model, MM and  MMIS  system,
costounsideration.

Project manmagement:Basic Concept of network  Scheduling, Rules  for drawing
nelworkdiagram. Applications ol CPM and PERT techniques in Project planning and contral;
crashing afoperations;resource allocation, #(L)

Course Quteomes: On completion of the course, student should be able to;
C0O1: Debine models for linear programming
CO2:Convert the linear varisble problems o 4 mathematical model and depict by graphical
method,
CO3:Apply artificial varighle wecehnigue to solve a linear programming model,
COd:Compure the minimum cost of transportation by Modi's method and Hungarian method.
COS5:Design a project network diagram and schedule the project activities and
duration.
CO6: [Hustrate the strategies of different players in 2 game and fnd the best :
strateoy by praphical and dominance method. J.L | L
|
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Books and References:

|. Dperacions Besearch: Principles and Practice, by- Ravindrun, Phillips, Solberg, John Wiley &
S0NS.

2. Principal nf Operation Research, by- Harvey M., Wagner, PrenticeHall,

3. Operations Research - An Introduction, by- Hamdy A. Taha, Pearsonindia.

4. Operation Research, by- Wayne L. Winston, ThomsanLeaming,

. Problems in Operations Research by- Prem Kumzar Gupto & DUS, Hira, S Chand,
f.Operations Rescarch, by Tha, MoCirawHill,

7. Operation Research, by Yadav & Malik Oxlord University Press,

Surface Engineering

L-T-P
-0
MERE 703
Course Objoctives:
Lnderstanding of surface struciure and surface enpineering basics
Understanding basies of wear and corrasion problems
Understanding the contrasts hetween different proup of surface engineering processes
Industrial applicalions of differsnt surface engineering technigue
. . .
Module 1
Mechanisms of Wear and “fletal Cleaning: Basic Mechunisms of wear-abrasive, aclfjesive wear,
contact fatigue, Frelling corrosion, Testing of wear resistance, peneral cleaning process far
ferrous and non forrous metals and alloys selection of clenning processes, alkaline cleaning,
amulsion cleaning, ultrasonic cleaning,. 1ML

Module TT
Thermal Spraving Processes and Electrodeposited Cowtings: Thermal spraying  materials,
characteristics of thermal spray processes. Dusizn for thermally spraved coatings coating
production, spray fused coatings, Principles of electropluting, plasma coating, Advanced Surface
treatment progesses ey, Laser sucface treatment — Melting, re-melting, texturing, alloying ‘and
cladding 1001))

Medule 111
Hot Dip Coating and Diffusion Coating: Principles, Surface preparation, Batch coating and
continuous coating process, Coating properties and application. Principles of jcementation,
Sprayed metal coating, Structure of diftusion coatings, (PVD). 9(L)
Module TV

’
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Mon-Metallic Coating Oxide and Conversion Coatings: Plating coating, lacquars, rubbers and
elastomers, anodizing Chromering, application t aluminivm, rmagnesinm, tin, «ine, ¢admiumm
copper and silver, phosphating primars. 6(L}

Module ¥V

Quality Assurance, Lesting and Selection ol Coatings: The quality plan, design, testing and
inspection, thickness and porosily measurement, s=lection of coatings, industrial applications of
engincering coatings. o0l.)

Course Outcomes:

CO1 Understand the importance, need of surface enginzering and review past, prasent and future
stalus of surface engineering.

CO2 Analyzs the factors responsible for damage of the surfaces by corrosion, wear, and wear
mechanisms,

03 Comprehend the laser processing, elecmmans & ion beam processing of surfaces, to
characieriae and evaluate coatings.

CO4 Evaluaty cconotmivs, energy consumption in designing surface engineering PIECERSCS,

03 Student will be able propose surface engineering techmigue for sarget applications

REFERENCFE/TEXT BODKS :
L. Engineering Coatings-design and spplication- 5. Grainger, Jaico PublishingHouse.
4. Principles ot Metals surface treatment and protection- D. R. Ciabe, Feroamon.

i, Electroplaling Handbooks- M.V Parathasarathy, Pronticel fall, |
4. Advances in aurface trestmen- “liku-Lavi, Pergamaon.
i .
SUPPLY CHAIN MANAGEMENT
LaT-1
3-04)
MELE T4

Course Dhjeetives:
To provide an insight on the fundamentals of supnly chain strategy, logistics, sourging and
cutsourcing supply chain networks, tools and echnigues.

Muodule I:

Intenduction o Supply Chain Management, Understanding the Supply Chain, Supply Chain
Performance: Competitive and Supply Chain Strategies, achicving Strategic Fit and Scopeol
stratezic FiL3[L)

Mlodule 11:

Supply Chan Drivers and Metries: Drivers of Supply Chain Performance, Framework for
structuring Dirivers, Facilities, Inventary, Transportation, Information, mourcing and Pricing,
Case Study: Seven-Eleven Japan Company. 8(L)

L
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Planning [emand and Supply in a Supply Chain: Demand Forecasting in & Supply Chain,
Agerepate Planning in a Supply Chain.

Designing Distribution Networks and Application o E-Dusiness- Role of distribution, factors
influencing distribution network design, design options for a distribution nebwork, E-'Business
and the distribution network.8(L) [

Module I'V:

Muetwork Design in the Supply Chain- Role of network design in the supply chain, factors
influencing network design decisions, framework for network design decisions.

Role of Information Technology in supply chain, coordination in 2 supply chain, Bullwhip
Effect, Effect on performance due to lack of coordination, ohstcles ta coordination in'a supply

chain 8(L) | |

Module ¥V

Factors inllugncing logistics and decisions. Beachmarking and performance measurement. B(L)

Course (hutcomes: [
CO1:Deline structure of supply chain

C02; Design supply chain cenfiguration 1]
CO3:Analyse the role of Trunsportation in SCM

Baoks and References:

1. Supply Chain Management: Strutegy, Planning & Operation- Sunil Chopra & Peter Meindle-
Pearson Prentice Hall Publication. f [l

2. Logistical Management: The integrated supply Chain Process- Donald 1. Bowersox & David
1. lass- TMH Pubhlicution, |

3. Supply Chain Management — MaretinChristopher.

4. World Class Supply Management: The key to Supply Chain Muansgement- Burt, Dobler and
Straling— TMHPublication, '

5, Logistcs and Supply Management — D K Agarwal — MacMillanPublication .

f. Supply Chain Management in the 21st Century- B. 8, Sahay- MadMillanPublication. |

7. Supply Chain Management: Theories & Practices - K ' Mohanty and 5. (. Deshmukh-
DiztantraPublication.

8 e-I'rocurement: From Strategy to Implementaticn- Dale Meef- Prentice HallPublication.
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MECHANICAL SYSTEM DESIGN
I.-T-P
3'“"“

MEE T3

Courae objectives:

|. Capstone design objestives—assign studenis a project that will allw them 1o integrate a
miajority of their skills acquired in the last foor years regarding bath engineering science, desipn,
anclcommunication

2. Students will learn and demoenstrale both el and written engineering communication skills 3.
Students will consider cost and time constraints (coonomic considecations) in execulion ol their
designprojoet

4, Sludents will consider safety, ethical, snd orher socictal constraints in execution of their
designproieets

Module 1

Engineering process and Syvstem Approach:

Basic concepts ot systems, Aftribules characterizing & system. avstom types, :‘-.pr:-licatiml af’
swslem consepls in Engineering, Advantages of system approach, Problems concerning sysicms,

Concurrent engineering, A case study-Viseous lubpication system in wire drawing L)

Problem Formulation:

Mature of engineering problems, Mead statemen., hierarchical nature of systems, hierarchical
nature of problem envircnmsant, problem scope and constraint, A casc stwdy hegting duct
insulation system, high speed bell drive system 4(0.)

Module 2

Svsemn Theories:

Systzm Analysis, Rlack hox approach, state theory approach, component integration spproach,
Decision process appioach, A case study-asutomehile instrumentation panel svstemn 4(L)
System mideling:

Need of madelling, Maodel types and purpose, linear systems, mathematical modeling, concepts,
A case stody campound bar syveter. (L)

Module 3

Lraph Modeling and Analysis:

Crraph Micleling and analysis process, path problem, Nevwork Mow prahlem, & casc study
Mategial handling system 4(1L)

Oplimization Coneepts:

Optimization processes, selection ol goals and objectives-criteria, mathods of eptimization,
analytical, comhinational, subjective. A casc study : sluminum extusion system. 31

ol EHJ-“.
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Muodule 4

System Evaluation:

Feaszibility assessment, planning horizon, ime valug of money, financial analyvsis, a cass study;
Manufacture of maize starch system.4(L})

Calculus Method for Optimization:

tModel with one decizion variable, model with lwe degision variables, model v..-‘itl’l equality
constraints, model with inequality constraints, A case study: Optimization of an insulation
S¥SIem. 4(l)

Modale 5 | |
Decision Analysis: [
Elements ol & decision problem, decision making, under certainly, uncertainty risk and conflict
probability, density Fanction, expected monetary value, Utility value, Baye's theorem, A case
study: [nstallationofinachinary. HL)
System  Simolation: Simulation concepts. simulation models, computer  applicarion  in
simulation, spread sheet simulation, Simulation process, problem  definition, input model
construction and solution, limitetion of simulation approach, & casestudy; Inventory control in
production plant.5(L} '

1

Course Outeomes: - At the end of the course, the student will be able Lo

01 —Develop an understanding on the use the material data obtained from Standard
mechanical wesling methods for structueal designepplications,

!(:[]1 —Analyse the structural response behavior by breaking the respense of structure inta |axial,
bending and torsional deformation modes,

K03 - Desi gn simple connections for use in structural mdchanics,

COd =Analyse thermal behavior of structursl members,

C05 - Develop an understanding of experimental mechanics teehnigues through the use of
strain gauge measuremenis and photo elasticexperiments,

Books/Refarences:-

1, Diesign and Planning of Enginsering systems:- D1 Reredith, K V Wong, K W Woodhesdand
EE Worthrman, Preptice Hall Ing,, Eaglewood clifls, Newlerse. T

2, Design Engincering:- JR Dixon, TMH, New[Delhi

3. An mtroduetion to Enginecring Design Method:- V Gupta and PN Murthy, TMH, NewDelhi.
. Engincering Design:« Robert Matousck, Blackie and son Itd. Glasgow

. Optimizution Techniques:- 35Rao

&

L=

MODELLING AND SIMULATION

L-T-P
| 3-0-0

MEE 706

Course Objective:
The overall aim of the course 15 to provide an understanding of methads, techniques aFd tch:Is for

maodeling, simulation and performance analysis of complex systems 3

i



I
Module T: '
Bioinformatics ohjeclives and overviews. Interdisciplinary nature of Hioinformatics, Data
integralion, Data analvsis, Major Bioinformatics databases and tools. Metadata: Summary &
reference systems, finding new type of data onlineMolecular Biology and Riginfomatics:

Systems approach inbiolagy,Central dogme of molecular bivlogy, problems | inmolecular
approach and the hininformatics approach.overview of the bioinformatics applications 8(L)

Module 11:

Dasic chemistry of nueleic acids, Structure of DNAStructure of RNA, DNA Replication,
Transcription-Translation, Genes- the functions! elements in DMA Analveing DNA, DNA
sequencing. Proteins:Aminoacids, Protein structure, Secondary, Tertiary and Quaternarystructure,
Protein [olding and function, Mucleic Acid-Proteininteraction. 8(L)

Mlodule TIN: l

Perl Basics, Per]l gpplications for Thicinformatics- Bio  Perl,  Linux Uperating
System mauntingfunmounting fles, tar, gzip / sunsiplelnet, fip. developing epplications on
Linux O3,UnderstandingandUsing Biological Databases. Overview of Java, C{}!-‘;'_B.-ﬂl.l XML,
Webdeploymenteoncepts, 8{L) 11

Module TV:

Gienome, (Genomic sequencing, expressed sequence fags, gene expression, transcription factor
h]ndin_l;:fiu:-: and single nucleotidepolymorphizm, Computational representationsol mualecalar
hialogidal datastorage techniques: databases {flatrelational and Sbject oriented), and controlled
vocabu aries, genersldata cecrieval techniques: indices, Booicansoarch, fuzzy search and
r:ejghbdlur[ng__ applicaticn tobiological datawarehousss. 8(L) |

Module V: J |
Macromolecular structures, chemical compousds, generic variability and its conndction to
chimical data.Representation of patterns andrelationships; sequence alignment nlporithms, repular
expressions hisrarchies and praphical models, Phylogenetics. BLAST.8(L)

|
Course Qutcomes: Alter the successful complerion of the course, the studants will be ablg o
C¥- Deseribe the role of important elements of simulation and modeling, '
CO2- Conceptualize real world situstions refated 1o systems development decisions, asiginating
Irom source requiremeants and goals.
CO3- Simulation technique is use o construet and execute zoal-driven problam. |
CO4- Interpret the model gnd apply the resulis to rasolve eritical issues in a real world
anviranment.
C03-Understanding and [sing the Biological Databases

Books and References: | |
I. D E Krane & M L Raymer,” Fundamental coneepls of Bisinformatics”, Perasonbducatian.
2. Rastogi, Mendirarta, Rastogi, “Bioinformarizs Methods & applications. Genomics, Protenmics

&
Drrug Discovery™ PHI, New Deihi, TR Fi,II.! --\...-"‘/
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3. Shubha Gopal eLal. *Bioinformatics: with fundamentals of genomics and proteomics”, M
GrawHill.

4. O'Reilly, “Developing Big informatics computer skills” CBS, Ll 1]

3. Simulation Model Designd exscution by Fishwich, Prentice Hall, 1995,

fi. Discrete event system simulation hy Banks, Carson, Nelsan andNical,

o Averll M. Law, W. David Kelton, “Simulation Modelling andAnalysis” TMEL

A. Forsdyke, "Evolutionary Bioinformaties™ Springer.

ALTOMATION AND ROBOTICS it

L-T=I*
J-0-0

MEE 707

Course Ohjective:
Ta study the various parls of rehots and ficlds eirobotics. Ml
To study the various kinematics and inverse kinemarics ofrobons.
Ta study the Euler, Lagrangian formuiation of Robotdynamics.
To smdy the frajectory planning fomrohot,

To study the control of robots for some specificapplications.

+ e b —
B e

n

Module I:

Automation: | * |
Diefinition, A. vantages, goals, lypes, noed, laws and principles of ummétion. Clements of
Automation. Fluid pewer and its elemenls, application of fluid power, Pneumagtics vs.
Hydraulics, benelit and limitations of preumatics and hydraulics systems, Robe af Robotics in
[nduztrial Autemarion.8(L) | |

Muoddule 11:

Manufacturing Aulomation:

Classification and type of automatic transfer machines; Automation in parl hundling and feeding,
Analysis of automated NMow lines, desien of single model, multi model and mixed model
production lines, Programmable Manufacwring Automation CHNC machine tools, Machining
centres, BL) v

Module L11;

Robotics:

Definition, Classification of Robats - Geometric classification and Cantrol clussification, Laws
of Robotics, Robot Components, Coordinate Svstems, Power Source, Robol unatomy,
configuration of rubots, joint notation schemes, work volume, manipulate or kinematics, position
representation, forwand and reverse transformations, homogeneous tran s formationd in |[robaot
kinematics, [3-H notations. 8(1.) '

A |l b
Module TV: - qﬂf I,H'f;g”
Robot Drives and Power Transmission Systems: ! I{f‘if_“#.#'“'
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Robat drive mechanisms: Hydraulic ¢ Electric © Pneumatics. servo | & stepper| maotor drives,
Mechanical transmission method: Gear transmission, Belt drives, Rollers. chains, Links, Linear
to Ratary motion conversion, Rotary-to-1.inear motion conversion. B(L) |

Muodule ¥

Robot Simulation:

Methods of robot programming, Simulation concept, (4T-line programming, advantages of
offline programming. 2(L) ||

Robot Applications:

Robol applications in manufacturing-Material transfer and  machine leading/unlpading,
Provessing operations like Welding & painling, Assembly operations, [imiation of usage ol
robars in progessing operation. 6(L)

Course Outeomes: Afler the sueeesstul completion of the course, the students will be u#}l-: T
CON-Explain the basic convepts of working af rabot
CO2-Analyee the function of sensors in the robot
C03-Write program to use » rohat for a tepical application il
C04-Usc Robots in different applications

Buooks and References:
I, An Introduction t Robot Technology, by CaoifetChirroza, KoganPage.,

2. Roboties for Engindors, by Y. Koren, MeGrawHill. f
3. Robotic: Contral, © nsing, Vision and Imelligence, by Fu, McGrawHill, |
- Intraduction to Industrial Rabotics, by Nagrajar, Pearsonindiz, |

4
5. Robotics, by 1J. Cruig, Addizon-Wesley.

6. Industrial Rohats, by Groover, MeGrawHill, |
7. Robotic Engineering - An Integrated Approuch : Richard D. Klafler Thomasa.

8. Robots & Manufacturing Automation, by Asfahl, Wiley.

PROJECT MANAGEMENT
LTP
300
MEE T8
Courseobjective:
I'o enable the students to implement project management knowledpe, provesszs, lifecyele shdthe
embodied concepts. tanls and tzchniques in order ro achieve projectsuccess,

Module 1

Project Management Concepls

Introduction,  project cherscreristics, taxonomy  of projects, project identificdtion  and
formulation. Establishing the project and goals. Natere & context of project management; phases
at PM, Aframework [or PM issues, PM as a conversion process, project environment &

et My E.__'_.u._“ "
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complexity.Organizing human resources, organizing systems & procedures for implementation,
Projectdirection. B(L)

Medule IT
Project Organization & Project Contracts
[ntroduction, functional organization, projeel organization, matrix  orzgnization, modificd
malrixorganization, pure project organization, salection of project orssnization structure,
projecibreakdown  structures, project contracts, fvpes of contmets, lypes of payments to
contractors.8(L)

bl ool
Module TTT
Project Appraisal & Cost Estimation
[ntroduction, technical appraisal, commercial appraisal, economic appralsal, Mnancial appraisal,
mansgzment appraisal, social costbenefit analysis, project risk analysis. Cost analvsis of the
project, components of capital cost of a project, modern approach’ o project performance
analysiz. 8(L)

Il !
Module [V
Project Plonning & Schedualing
[ntroduction [to PERT & CPs. planning and scheduling networks, time  estimation,
determinationol crilical path, CPM model, event slacks & floats, PERT maodel, expecled time Tor
activities,cxpected length of Critical path, calculating the project length and variznce, PERT &
CI'M costaccounting systems, lowest cost schedale, crashing of networks, linear programming
formulutionol event oriented fetworks, updating of nertworks, LOB techrigue 8(T.) M

Module ¥ i iif
Maodification & Extensions of Network Models

LComplexity of project scheduling with limited resources, resource leveling |\l praject
schedules,resource allocation in praject scheduling - heuristic solulion. Precedence nerwarking=
exampleswith algorithm, decision networks, probabilistic networks, computer aided project
managementessential requirements of PM saftware, soflwere packages for CPM. Enterprise-
wide PM, usingspread sheets for financial projections8(L)

Course outcomes:
After learning the course the students should be able: =
0 T make them understand the coneepls of Project Mansgement for Eii:-;-ﬂ”h'l.l.-,': o |
| execution of projects h 1§l
O | To adapt projects in response (o (ssues that arise internally and externally.
(013 T Interact with Leam and stakenolders in a professional manner, respecting
) differences, to ensure # collaborative project enviranment,
0 Tu Uilize technology tools for communication, collaboration, infarmation

| management, and decision supprt.

Boaks and References »
|. Praject Management by Harvey Mavlor, Pearsonindia

L. I'raject Management by Choudhury, MeGrawHill / II."'].I ot o
3. Project Managemenl by K.Magarajzn hj gt et b |
e I-.II ) ;'.’{":.___.-"" |'__|.'I
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4. Project Management: A Systems Approach to Planning, Scheduling und Controlling, by
Eerrner, Willey

SEMESTER VI
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TOTAL QUALITY MANAGMENT
L-T-P
|| | 3-0-0
MEM 801
Course (Yhjective:

1. Develap an understanding on the necessary information and skills noeded to manage.conleol
and improve quality practices in the organizations through TOMphilosophy,

2. Fxplain the four revelutions in management thoughtprocesses. I

3. Apply the reactive and proactive improvement methodologizs for problem solvingin
arganizations,

4. Tremonstrate the impertance of leam work in problem solvingprocesses.
3. Define the business cxeellgnce madels implemented in variousomanizations. ,

Murdule I;

Quality Concepts: i
Evolution of Quality control, eoncept change, 10 Modern concept, CQuality concept in design.
Control on Purchased Product:

Procurement of various products, evaluation of supplies, cepacity verification, Development of
SOUTCEE, procursment procedure. [ |
Manufacturing Cuality:

hdethods and Technigues for manufacture, Inspeciion and control of product, Quality in 'iﬂil:E- and
services, Guarantes, analysis of claims. 8(L)

Plondule I1: | '
Quality Management:

Urganization structure and design, Quelily funution, decentralization, Designing and | fitting
arganization for different tvpes products and compeny, Economics of guality valie and
contributicn, Quality cost, optimizing quality cost.4{L)

TOM Principles:

Leadership. sirategic quality planning; Quality councils- emploves involvement, motivalion;
Empowerment; Team and Téamwork; Quality cireles, recognition and reward, perfirmance
appraisal; Continuous process improvement; PIICE cycle, 58 Kaizen: Supplier partnership,
Partnering, Supplier mating & selection.d(L) N

Module 111:

Tools and Technigues:

Seven QU wols (Histogram, Check sheet, [shikeaa diagram, Pareto, S cafter diagram, Cofiteel
chart, Aow chart).

Control Charts:

Lheory of control charts, measurement range, construction and analysis of B charts, pr-l)ccselr
capability study, use of control charts, P-charts and C-charts 8(1 )

Module IV: T AL e
Defects Diagnosis and Prevention: Wi ":E_ 95: “,-’J,sz.ar
'Eg’"’ [l |
-
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|
[refect study, identilication snd analysis of defects, corractive measure, Factprs Iﬁmmg

reliability, MTTF, calculation of reliuhility, Building reliability in the producl, evalustion of
reliability, interpretation of test results, reliability control, mamram'ahjh[}, zero defects, quality
circle B{L)

Module V:

[Shand its concept of Quality Managemeni:

Quality systems, need for IS0 000, 150 9901-900%; Quality svstem- elements, documentation,

Quality awditing, O 9000, IS0 4000- concepls, requirements and  henefits: T'Q".:j
implementation in manufacturing and service sectors, Auditing, Taguchi methad, .]!1" in some
details B(L})

Course Outeomes: AL the end of the course, the szudent will be ahle o

CO1 - Bvaluate the principles of quality management and te explain how these prindiples can be
applied within quality management systems. Lr 1

CO2 - [dentily the key aspects of the quality improvement cyele and to select and use
appropriate tools and technigues for conteelling, improving and measuring quality,

€03 - Critically appraisc the organisational, communication and teamwork requl'rememx for
ctfective quality management

COd - Critically analyse the stralegic issues in quality management, including current issues and
developments, and o devise and cvaluate quality implementation plans

Books and Relerences:

L. Todal Quality Menagement, by Dale [ Hu:mr:rf!c:l}'l. PearsonIndia. I

1. Beyond Total Quality Management, Greg Boun |, MeGrawHill. '

3. Beslerfield [VH. et al., Total qualityManagement,|3rd ed., Pearson Fducation Asia,2006.

4. Evans LK. and Lindsay W.M., The management and Control of Quality, 8th ed., Grstindian
elition, Cengage Learning, 20172, J |

3. Janakiraman B. and Gopal R.K., Total Quality Management, Prentice Hall India 2006

6. Suganthi L. and Samuel A, Total Quality Manapement, Prentice Hall lndia 2006, |

1. Total Quality Mansgement by Mukherjes,P. N,

8. TOM in Mew Product manefacturing, 1. G. Meaon, MceGrawlHill - ]
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OPEN FLECT -2

RENEWABLE ENERGY RESOURCES
LTP
300
| (IE B0l

Course Objective: L]
I. You have profound knowledge in a special field such as solar EMCTZY, storage, smanprid.
2. You are able to use laboratories and emulators of renewable energy systams louanalyze
relevantissues.

3. You should be used to working in interdisciplinarygroups.

Module I

Introduction:  Various  non-conventional  snergy  resources-  Introduction savaiability,
classitication, relative merits and demerits. Solar Cells: Theory ofsolar cells. Solar call faterials,
solar cell array, solar cell power plant, limitations. 8(1.)

Module 11 .
solar Thermal Energy: Solar radiation, flat plate collectors and their materials,applications and
performanee, focussing of collectors and their materials,applicadons and performance; solar
thizrmal power plants, thermal ensrgystorage for solar heatidg and coolin g, limitations (L)

Iipdule 111 \
Geothermal Energy: Resources of geothermal cnergy, thermodynamics of geothermalenarpy
conversion-slectrical  conversion, non-electrical  conversionenvironmentel  con mderations.
Mugneto-hydrodynamics (MHD): Principle ofvarking of MHD Power plasit, perlormence and
limitations.
Fuel Cells:Principle of working of various types of fuel cells and their wnrki.ug.perthmanl:: and
limitations. B{L)

|
Module IV
TIherma-clectrical and thermionic Conversions: Prineiple of working,perfarrpance  and
limitations. Wind Energy: Wind power and its sources. siteselection, criterion, fomentum
theory, clussification of rotors, concentrationsand augments, wind characteristics. Performance
and limitations ol energyoonversionsystems S{1L)

Module ¥

Bio-mass: Availability of bio-mass and its conversion theary,

Ocean  Thermal Energy Conversion (OTEC):  Availabilivy, theory gl | wairking
principle, performance andlimitations.

Wave and Tidal Wave: Principls of working,perfarmance and limitations, Waste Recyeling

I'-'?ants.!ll,‘L}
il |
.. §

§
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Course Outcomes: At the end of the course, the student will be zhle Lo

CO1 - Abilily 1o recognize the need of renewabls energy technologics and their role in the
Greece and world energy demand.

C02 - Knowledge of the operating principles of renewable energy production from varions
remewnble sourcas

C03 - Ability to compare the advantages and disadvantapes of various renewuble energy
technolopies and propose the best possible energy conversion system lor a particular logagion.,

Text books: |

1 Fouja etal, *Intraduction to Non-Conventional Encrgy H.esr:-u['-:ﬁg”“:i::jl:&:h]"uh]iml:ims

2. John TWIdE:u and Tony Weir, “Renewal Energy Resources™ BSP Publications, 2006,

3, MVER. Koteswara Rao, “Energy Resources: Conventional & Won-Conventional’ B3P
Publications, 2004,

& D.5. Chauhan,"Nan-convenlional Fnergy Resources™ New Agelntemational,

3. C.5. Solanki, “Rencwal Encrgy Technalagics: A Practical Guide for Beajaners"PHILeaming.

f. Peter Auer, "Advances in Energy System and Technology™. Vol 1 & 11 Edited by Academin

Press.

MACHINE LEARNING

LTP
J00

QL 302

| ||

Course Uphjectives: |

Students will try to learn:

L. T intredduce students te the basic concepts and techniques of Machine Learning. |
2. To become familiar with ANM methods, classifization methods, clustering methods,

1. Tor bevormne familiar with Dimensionality reduction Technigues.

Module I

Introduction — Well defined learning problems, Designing s LeamingSystem, [ssues in Machine
Learning;

The Concept Learning Task -General-to-specific ondering of hypotheses, Find-9, List then
eliminatealgorithm, Candidate elimination algorithm, Inductive bias8(L)

Module TI

Decision Tree Learning - Decision tree leaming algorithm-lnductivebias- Issues in Decision
treelearning;

Artificial Neurnl Networks —Perceptrons, Gradient descent and the Delta mile, Adaline
Multilayer nebworks,Dierivation ul hackpropagation rule Dackpropagation
AlgorithmConvergence, Generalizution; 8(L)

[
Module 11 |
Lvaluating Hypotheses: Estimating [Hypotheses Accuracy, Basics of samplingTheory,
Comparing Leaming Algorithms;

e
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Bayesian Learning: Bayestheorem, Concept lzaming, Bayes Optismtal Ulassifier, Naive
classificr, Ravesianbelief networks, EM alaoricher 8(L)

Moselule TV

Bayes

Computational Learning Theorv:Sample Complexity for Finjte Hypothesisspaces, Sample

Complexity [or Infinie Hypathesis spaces, The Mizstalke BoundMade] of Leaming!
Instance-Hased Learning — k-Mearest NeighbourLeerning, Locally Weighed Regress
Radial basis function networks, Casebasedlearningi{ L)

Module v

1EH1,

Grenetic Algorithmszan illustralive example, Hyvpothesis space search, Gwenecic]:’mqrmmniug,

Models of Fwalution and Tlearning; Learning Arst order rulessequentidleovering a

lgorithims-

General to speeific neam seprch-FOIL REINFORCEMENT LEARMNING| - The Leaming Task,

{.eaming B{L)

Coorse (Qutenmes:

Students will be able to:

C01. Gain knowledes abour basic concepts of Machine Learning

C0F2, Tdentify machine leamning techniques suitable for a given problem
()3, Solve the problems using various machine learning techniques
C0d, Apply Dimensiopahty reduction technigquas.

CO3. Design application using maching learning techniques.

Text books:

|. Tern M. Milcpell, —Mauachine Leaming, Melirow-Hill Bducation (Indisg Private | Jimited,

2113

2. EthemAlpaydin, —Introduction o Machine Learning (Adaptivg Compulalion and Maching

Learning), The MIT Pross2004,
3. Grephen Marsland, —Machine Learning: An Alpanthmic Perspgctive, CRU Press, 24
4. Rishop, C., Pattem Recognition and Machine Leaming, Berlin: Springer-Yerlaz.

MICRO AND SMART SYSTEMS

Course Ohjective: [Inderstand Microsvaiems veisus MEMS, Analyee micro sensom,

(14

LTP3
{1

OF 803

aoluilors,

systemns and smart materials, Evaluate Micromachining fechnolagics, Ta learn Madeling of

aolids in, Analysis Integration of micro and smartevstems.

Ploddule I

Introduction, Why miniaturization?, Microsystems versus MEMS, Why migrofabrication?, smart

matenials, structures and systemns, integrated Microsystems,applicationsof smant mat
Microsystems, 3(L)
—— ll'l

LA ;:_;11:‘ g T
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Module 11 '
Micro sensors, actuators, svstems and emart materials: Silicon capacitiveacceleromerer,

piczoresistive pressure senser, conductomstric gas sensor, anclectrostatic combo-drive, u
magznetic [microrelay, partable blood analvzer.piezoelectric inkjet print hesd, micmomirror
array for video projection, smartmaterials and systems.8(L) [

Maodule 111

Micromachining technologies: silicon as a maierial for micro machining, thinlilm deposition,
lithography, etching, silicon micromachiniig, specializedmaterials for Microsysiems,
advanced processes for micro fabrication 8(L) |

Module 1V

Modeling | of solids in Microsystems: Har, beam, crorzy mcthods for l:IEL'-TtELi-hm]i::*i,
heterogeneous layered heams, bimorph elfect, residual stress and stresseradients, poissan
effect and the anticlastic curvature of beams, tonsion of beamsand shear stresses, dealing with
large displacements, In-plane stresses,Modelling of coupled elgetromechanical | Systems:
clectrostatics, CoupledElectro-mechanics:  statics, stahility | and  pull-ing  phenomenon,
dynamics. Squeezed film effects inelectromechanics B{L)

Module ¥ | |

Integration of micro and smarl systems: inlegration of Microsystems andmicroglectronics,
microsvstems packaging, case studics of integratedMicrosystems, ¢ase study of a smart-
structure in vibration control. Scalingelfects in Microsvstemns: scaling in: mechanical domain,
clectrostatic -:Iu:-ln-;-.il'lu.mﬁgncl;ic domain, diffusion, effccts in  the ophical domain,
bicchemicalphenom. . B{L)

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

| Tl Understand the Why miniaturization?, Microsystems versus MEMS,| Why
| Tabrication. |

micra

CO2 Dasign Silicon capacitive acceleromater, picgo-resistive pressura sensor., conductometric

gis ST,

| 03 | Realizesilicon as a material for micro machining, thin film deposition, lithography,etching,

| silicon micromachining.

| C04 | Understand bar, beam, energy methoos for clastic badies, heterogeneous lavered beams,

bimorph effect, residual stress and stress gradients, poisson effect and the anticlastic
curvature of beams

cage studies of intaprated Microsystems

Text books:
I, Gi. K. Ananthasurash, K. ). Vinoy, 5. Gopalakrishnan, K. N, Bhat and V. K. Atre, “Micoo end smart
aysiems", Wiley Indiz, 2000, |
|
o .";.r 1 -"{
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Fleciric Vehicles and Components
LEP
200
(E &0

COURSE OBJECTIVES:

To provide fundamental theoretical knowledge of electric vehicle concopts, componen
rruslins, and encergy storage systems,

I d-f_"-"l:l&p 11n-:icrstam:|it1g of EV charging systzmy infrastnucture, advancages, challen
tremds inelectric mobility.

LEMIT L
Intrnduction o Electric Vehicles (EVs), Definition and concept of Electric Vehicld
evolution of EVs, Types of EVs: Battery Electric Vehicle (BEV), Hybrid Electric

Conventional Intornal Combustion Engine (ICE) vehicles, Advantapes and limits
cuerview of Global and Indien EV scenaria.

LUNMNIT 11
EY Powerlrain Archileclure, Basic components of BV powertrain, Layout and worki
temin, Power flow in BY systerns, Tvpes of EV configurations: Series hybrid. Parallel

paraltel hybrid, Role of transmizsfon in EVs, Compatison of EV and IC engire powertr

UNIT III |
Flectric Motors and Droves Role of electric motors in EVs, Types of motors wsed in EX
DC motors: Induction motors, Hrushless 13 (B D) motors, Permanent Magne
Mustors (PMSM), Basic working principles of notoss, Motor selection crileria (o

performance ), Intreduction to motor contmollers and drives, Advaniages and limirations o

'
MM S =

UXITIY
Encrgy Storage Systems, Meed for enzsroy sworage in CVs, Types of batteries used in B
Mickel-metal hydride (WNiMH), Lithivm-ion battzries, Battery chaeacleristics fea
density, lifs ¢yels), Battery Maragement System (M3} — functions and impomand
hasic principles of the super capacitors and fuel cells, Safety issues und thurmmal manag

UNITY

Charging Systems snd I:"-' Infrastructurs, BV chas ging lundamentals, Types of charging:;

Charging methods. overview of Charging standards and connectors, compare tha
infrastructure {India and global), Challenges and futwre trends in BV lechnology
Course Doleomes (Cs)

Cak:

Understand basic concepts and types ol eleciric vehicles,

].:1

Ve

"nl.-'u
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rl,_

Co:
Explain EV powertrain architecture and components.
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[

[escribe different eleciric motars wsed in EVs,

0
Understand energy storage svstems and batterv techinologies. |

CO5:
Explain EY charging svarcms and infrastructure.

Learning Hesources

T'ext Books:

Jarnes Larminie, John Lowry, "Electric Yehicle Technalogy Explained™, Iohn Wiley & Sons, 2nd
Edition, 2012, '

o0 Chan, K1 Chau, “Madern Elactric Vehicla Tachnolopy™, Creford Univarsity Press, 2001,
lgbal Husain, “Tectrc and Hybrid Vehicles: Design Fundamentalz®, CRC Press, 2nd Edition, 200 1.

Reference Books :

Mil Patel, Akash Kumar Bhoi, Sanjeevi kumar Madmanaban, “Clectric Vehicles: Modenn
Technologies and Trends™, Springer, 202 1. _

Sheldon 5. Williamson, “Encrey Management Strategies for Eleciric and Plug-in H:..-hrid Flkuiric
WVehicles™, Springer, 2003 l




EPARTMENT LECTIVE- '

POWER PLANT ENGINEERING |
| LE#
300
MEE 801

Course (Phjectives:
|. Dreseribe spurces of energy and types of powerplants
4. Analyze diflerent Lypes of steam cycles und estimate efficiencies in a steam powerplant
3. Describe basic working principles of gas turbine and diesel engine power plants. Definethe
performance characteristics end components ol such powerplants |
4. Lisl the principal eomponents and types of nuclearreaclors. |
3. Fvaluate cycle efticiency and performance of a gas cooled reactor powerplant
O, Classify different Lypes of coupled vapor cyeles and list the advantages of combinadeveles
powerplant
|

Module T

Introduction

Power and energy, sources of energy, review of thermodynamic eycles related to power plants,
luels and combustion calculations. 3(T.)

Load estimation, loud curves, various terms hnd factors involved in power plant caldulations.
LlTect of variable load on power plant operat’ o, Selection of powerplantani, | Ly
Power plant economics andselection |

ElTect of plant type on costs, rutes, fixed elements, energy elements, customer ¢lements and
investor's profit; depreciation and replacement theory of rates. Beonomics of plm]'t 5E1e|:|:i-m|,
ather considaratinns in plant salection.3(L) [

Module LI

Steam power plant

General layout of sieam power planl, Power plant boilers including critical and super critical
boilers. Fluidized bed hailers, boilers mountings and accessories, Different systems such a5 coal
handling system, pulverizers and coal burners, combustion svstem, drall, ash handling system,
Mst collection systsm, Feed water treatmenl and condenser and cooling towers and cooling
ponds, Turbine auxiliary systems such as governing, feed heating, rehenting |, flange heating and
gland leakage, Opertion and maintenance of steam power plant, heat balance and efficigney, Site
selection of a stcam power plant. 8{L)

Module TTT

Diesel power plant

CGeneral layout, Components of Diesel power piant, Performance of diesel power iplant, fucl
system, Lubrication system. air intake and admission system, supercharging system, exhaust
system, diesel plant operation and efficiency, hear balance, Site selection of diese! power plant,
Comparative study of diesel power plant with stesm power plant.3(L)

a5 turbine power plant "

]
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al

Layout of gas turhine powgr plant, Elements of gas turhine power plants, Gas I,u[|:|-i:'|_|:; fuels,
cogencration, auxiliary systems such as fucl, controls and lubricstion, operation and
maintenance, Combined cycle prwer plants, Site sclection of gas wrbinepowerplant. | 5(L)
Module 1V

Muclear power plant

Principles of nuclear cnergy, Lay oul of nuclesr power plant, Basic tomponents of nuglear
reactions, nuclear power stalion, huclesr waste disposal. Site selection of nuclear power plants.
3(1)

Hydro electric station Hydrology, Principles of working, |[epplications, site selection,
classification and arrangements, hydro-electric plants, run off size of plant and choice of units,
operation and maintenance, hydro syslems, interconnectedsystems.4(L)

Mon Conventional Power Plants | |
Introduction to non-conventional power plants {Sclar, wind, geothermal, tidal ) ete.2(L)

Module ¥V
Electrical system
Generators and generator cooling, transformers and their cooling, bus har, cte 2(L)
Instrumentation ||
Purpose, classificaticn, selection snd application, racorders and their use, listing of varidus
controlroams. L)

Pillution |
Pollution due to power peneration2(T.)

Course Quteameoes:

Un successful completion ol the course, the student will be able 1o,
COL. Summarize the layout and components in a power plant.

C0 Z. Fnumerate and classify the types of power plants available: | |

€0 3. Kecognize the steam cycles on pressure - volume and temperature dingram.

CO 4. Qutline the scenacio of entire business of power plants along withperformance
parameters, load curves amd LariMealoulations.

0O 5. Relara and couple the diffzrent thermadynumee eveles to improve efMiciency and to reduce
pollution.

L0 6, Extend their knowledge to power plant economics and anviropmental harards

Bouks and References:
- Power Plunt Engincering, by F.T. Merse, Affiliated Zast-West Press Put, 124, | |
. P'ovweer Plant Enginecring by [edue. Pearsonfngia,
. Power Plant Technology, by Wakil, MaGrawI 111,
- Power Plant Enpinecring by P.E. Mag, Tata Melirawiill
- Stearn & CGas Turbines & Power Plant Engineering by B Yaday, Central Pub. House:
. Power Plant Engincering by Gupte, PHIIndia.
- El Wakil M.M., Power Plant Techmolegy, Tate MoGraw L2010,
- Power Plunt Engincering, Mahesh Verma, Metropoliten Book Company PatLtd, | i
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ADVANCED WELIMNG TECHNOLOCY
| L1-P
340-0
MEE 802
Course (bjectives:
[. Tounderstand the working principle. advinlages, dissdvantapes of elotroslap, electrogas
welding, thermit welding.
2. The student gains information on dilferent solid-state weldingprogesses.
3. Tounderstand the worling peinciple, weld characteristics and procass parnmeters of high
encrgy beamwelding.
4. To understand the process of thermal cutting of materials, brazing andsoldering.
5. To understand the coneept shoutl underaater welding, welding in space and welding
metallurgy.

Muodule 1:

Intreduction:Welding as compared with other fabrication processes, Importance and application
of welding, classification of welding processcs, Health & safety maasures in welding, | |
Welding Power Sources:Basic characteristics of power sources for various :lrr.:i welding
processes, Transformer, rectifier and penerators.

Physics of Welding Arc:Welding arc, arc initistion, voltage distribution along the arc, arc
characlerislios, are efficiency, heat generation at cathode and anode, Effect ol shielding gas on
arc, isotherms of arcs and sre blow,

Moetal Transfer:Mechanism and types of metal vansler in vabouws are welding processas. 9(L)

}'Iuilulre | H !

Welding Frocesses: |
Marual Metal Are Welding (MMAW), TIG, MIG, Plasma Arc, Submerged Arc ‘n'eldirl;;_.
Flectrn gas and FElectroslag, | Flux Cored Are Welding, Resistznce welding, Frictipn welding,
Brazing, Soldering and Braze welding processes. Laser beam welding, Electron beam welding,
Ulteasonic  welding, Bxplosive welding, Friction Stic Welding, Underwater welding &
MMicrowavewelding B(1L)

Muodule IT1:

Heat Flow Yelding:

Calculation of peak temperature; Width of Homs Affected Zone (HAZ)cooling rate and
solidi Neation| rates: weld tharmal cycles; residual slresses and their messurement; weld distortion
and its prevantion S{L)

Module [V
Bepair & Maintenance Welding:
Hardfacing, Cladding, Surfacing, Mstallizing processes and Reclamation welding.
Weldability: EMTects ol alloying elements on weld ability, wolding of plain carbon steel, Cast
from and aluminivm. hMicro & Maceo structures inwelding B(L) -
i
|
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Module ¥: [ ||

Weld Design:

Types of welds & jolnts, Joint Design, Welding Symbaols, weld defects, Inspaction/testing of
welds, Introduction o Welding Procedure Specification & Procedure Qualification Recortd. 7(1.)

Course Outenmes: On completion of the course, student should be able
CO1: Differentiate the mechanism, working principle aml process characteristics of
electroslag, clectro gas welding and thermit welding.
COLiknow the working principle, process characteristics, of friction welding, Iriction slir
welding, ultrasunic welding, adhesive boning, explosion welding and diffusion hending.
C03: Deseribe the mechanism, working principle and process characteristics of high
enargy beam welding.
CO4:Diflerentiale between suldering and brazing, their techniques, advantages and
limitations, applications. And alse decide best cutting technigues for a particulur
application and their limitations,
CO5:Describe working principle and process characteristics of underwater| welding
processes, welding in space. And weldability of carbon steel, stainless stesl & aluminum.
Hot & cold cracking phenomenon, weld delecls, causes and their remedies,

Books and References:
. Welding and Welding Technulugy, hy- Richard [ . Little, MeGraw HillEducation.
. Welding Principals and Practices, by- Edwars . Bohnart, MeGraw HillEducation.
. WeldinzEngineering and Technalogy, by- R. S. Parmar, KhannaPhblishscrs.
- Weldin. Technology Fundamentals by William, A Bowditch,
- Welding [Technology by N KSrinivasan. |
Welding Engineering and Technology by B SParmar.
7. Welding TTandbooks (val, | &),

1 S L e bpd i s

NON-DESTRUCTIVE TESTING
LT-P
3.0-0
| MEE 803
T

Course Dhjective: To impart knowledge in various methods of Non Destructive Tn:sﬂng_
Overview the concepls, pnnciples, and methods employed for NDT of structures and mpterials,

Module 1:
Introduction:
hoope and advantages of WU, Comparison of DT with Destructive Testing, some comimon
NOT methods used since ages, Terminology, Flaws and Defects, Visual inspection, Fquipment
used [or visual inspection. Ringing test. chalk test (oil whitening rest), Uses of visual inspection
tests in detecting surface defecls and their insorpectation, advantages & Iirnitaliunl ol il
inspection B{L) L
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Tists:

Die penetrate test (liquid penetrale inspection), Principle, scope, Equipment & technigues,
Testsstations, Advantages, types of penetrants and developers, Zyglo test, Tlustrative cxamples
and interpretation of defeets.

Magnetic particle Inspection — scope and working  pringiple, Ferro Mugnetic  and

Nonferromagneticmaterials, cquipment & testing. Adwvantages, limitations Interpretation of

results, [ & AC magnetization, Skin Effect. use of dve & wet powders for magna glow testing,
different methods to generate magnetic Aelds, Applications. WL)

Moduwle TTE:
Radingraphic methods:

Intreduction o electromagnetic waves and radicactivity, various decays, Attcnuation of

electromuagnetic radiations, Photo electric effet, Rayleigh's scattering (coherent scattering).
Compton’s scattering {Incoherent seattering), Pair production, Beam geometry and Scattering
[actor.

X-ray radiography: principle, equipment & methodology, spplicativns, types of radiations and
limitations. ~-ray radiography — principle, couipment. source of radicactive imaterials
gctechnique, |advantages of y-ray radiography over X-ray radingraphy Precautiont against
radiationhazards, Case $tody - castinpandforging. T 9(L)

Mlodule TV:

Ultrasonic testing methods:

Introduction, ~ Principle  of  operation, Plozoelectricity.  Ultmsonic  probes, CRO
te:hn:quemadvantzhe-s Limitation & tvpical applications. .ﬂ.ppln:atmns in ||:E|:u&u,lmn of castings,
forgings. Extruded steel parts bars, pipes, rails and dimensions mensurer :nts, Cage Study —
Ulteasonography of human body.8(L} l

Module V:

apecial NDT Technigues: |
Eddy Current Inspection: _

Principle, Methods, Equipment for ECT, Techniques, Sensitivity.advanced ECT methods,
Application scope and limitations, types of Probes and Case Studies Introdustion to Holography,
Thermoegraphy andAcoustic emission Testing 6(L)

Course Outcome: After the = cornpletion of the courss, the students will he ahle to

| CO1 [ Understand the basic principles , technigues, equipment, applications and limitations of
| various NI methods

€02  Understand various NDT methods such 25 Visual, Penetrant Tesnm:,, Magnetic Particle
Teating, Ultrasenic Testing, Radiography, Eddy Current

€03 LHdCI‘E’ﬁJ!d the anphmmm's and limitations of NDT methods and rechniques and cocles

| €04 | Understand how to select of approprintc NDT inethiods.

'|'Ef )5 | aware the developments and Future trends in NDT

Books and References:
L. Mon-Destructive | esting and Evaluation of Materiais, hy- Prasad, MeGraw HillEducstinn |

e
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2. Practical Non-destructive Testing, by- Baldev Raj, T, Jovakumar, M,

Thavasimuthu, Waod head Publishing.

3. Mon-Destructive Testing Techniquas, by- Bavi Prakask, ~ew Apelntemational,

. Nondesmructive Testing Handbook, by Robert O Mehfasier, American Society fofondestrict ve,
Antroduslion o Mondsstructive Testing: A Training Guoide, by- Paul E. Pefin, wiley.

. Cleetrical and Magnetic Methods of Monsdestructive Testing, - 1. Blite,snringer.

. Practical mon destructive testing by Fag,Buldex.

- Bagics of Non-Destructive Testing, by Lanéd Kumar, XA TSOMBonks,

=1 O h B L
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Praduction Planning and Control
by
30-0
MEE 804

Module 1

INTRODUCTION

Objectives and benefits of planning and eantra!, Functions ol prmduction contral, Types! of
production, job- barch and continuous, Producl development and design, Marketing aspect,
Functianal aspects, Operativnal aspect. Durability and dependahility aspect acsthetic aspect.
Module T1

WORKSTUDY

Method study, hasic procedure, Selsction, Recording ol process, Critical aral ysis, Fpﬂ-c]ﬂpm.;m a
Implernentation - Miceo me jon and memo motion study,

Work measurement - Techaiques of work measurement, Time study, Pn.:u:']uul.inwr studdy, Waork
sarnpling, Synthesis from sendard data, Predetermined motion time stundards.

Module 101

PRODIUCT PLANNING AND PROCESS PLANYING

Product planning, Txiznding the origival product infommation, Value analysis, Problems in lack of
product planming, Process planning and routing, Pre requisite information nesded for PTOCEss
planning, Steps in process planning, Quantity determination in batch production, Machine capacity,
balaneing, Analysis of process capabilities in 2 multi product systess.

Module T¥Y

PRODUCTION SCHEDULING

Production Control Systems, Losding and scheduling, Master scheduling, Scheduling rules, Gant:
charts, Basic scheduling problems,

[inc of balance, Flow production scheduling, Batch production scheduling,

Modole v

PRODUCTION SEQUENCING

Product sequencing — Production Controel systema.Periodic barch eonteni-Material requirement
plenning, Kankan, Dispatching, Progress reporing and expediting, Manufacturing laad time,

Profil consideration- Standardization, Simplification & specialization, Break even analysis-
Eoonomics of & new design.

Course putermes:
After learning the course the studenrs should be able i | |
| CO 1 Analyze air-conditioning processes Using the principles of psychrometry. 1
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m e

co2 [ Evatuate conting and heating loads in an air-conditioning system. | |

o Analyze thermal distribution techni jue through heat exchangers, AC and|jts
| | various types and advantages

CO4 ~ Analyze the optimum method of Fdes u:nmg Em: I'Lurhnmm:hmer].-' NI

0 5 Undc:mtand and solve the optimization problem for single variable and

multivariable using the classical optimization technigue.

Biriks and References: ‘ ‘

I. Thermal Envirenment Engg. hy Kuhen, Ramsey & Thelked.

2. Refrigeration & Air Conditioning - By C.P. Arora, McGrawHill

3. Refrigeration & Air Conditioning - By Manohar Prasad, NewAge

4. Heating, Yentilating and Air Conditioning - By Me Quistion, Parker& Spitler

3. Refrigeration & Air Conditioning Data Book — Manohar Prasad, MNewAge

6. ASHRAE Hand Book olTundamentals-ASHRAE

7. Refrigeration & Air Conditioning-Stoecker®& Jones. Me Graw! il

8. Design of High Efficiency Turhomachinery and CGas Turbine by Wilsonm and
Korakianitis, PHI India

9, Turbines compressors and Fans by Yahaya, Mo OrawHill

111 Hear Tronsfer Equipment Design by Shah, CR{ Prass

LL. Thermal System Design and Optimization by Balaji, Ane Bonks Pyl td -'.,.7
o '
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DEPARTMENTAL
ELECTIVE-4

CONMPOSITE MATERIALS
Course Objective :-

[ To make understand the capabilities and limitations of exisring materiuls,
processes snd property enhancementmechanisms,

2. To understand the fundamentals of composite malerial strength and itsmechanical
Bzhavior

A To provide opporiunity far improvements, select materinls and processes o hest
auit speciiic applicarions.

4. To enhance knowledpe on processing, interfacial properties and application of
COmposiles.

5. To predict the zlastic properties of both long and short fiber compasites based an
the constitient propertics,
Moecdule T:
Introduction:
Classifications of Enginesring Meterials, Concept of composite materials, Marrix materials,
Functions off a Matrix, Desired Properties of 2 Matrix, Polymer Matriz [ Thermo sets and
Thermuplustics), Metal matrix, Ceramic matriz, Carhon Marrix, Glass Matrix etc 8(T.)
|
Module TT:
Types of Reinforcements/Fibers;
Bole and Selection of reinforcement materials, Tvpes of fibres, Glass fikers, Carbon fibars,
Aramid fbers, Metal fibers, Alumina fibers. Boran Fibers, Silicon carbide fibers, Quartz and
Silica fibers,
Multiphase fibers, Whiskers, Flukes ete., Mechanical propertics of fhres. Material properticsthat
can be improved by forming a composite material and its enginceringpotential 8 L)

Module LIL;

Varions fypes of composites:

Classification based on Matrix Material: Organic Matrixcomposites, Polymer matrix composites
(PML), Carbon matrix’ Composites or Carbon-CarbonComposites, Metsi matrix SEnposites
(MC), Ceramic matrin composites (CMC;Classification based on relffordements:  Fiber
Reinforced Composites, Fiber Reinforced Polvmar(FRP) Composites. Laminar Composiues,
Farticulate Composites.8(1.)

Module IV:

Fabricalinn methords:

Processing  of Compesite  Matedals:  Owverull  considerations, Autoclaveturing,  Other
Manufacturng Processes liks [ilzment welding, compression moulding, resintrans plant methaod,
pultrusion, pre-peg luyer, Fiber-only performs, Combined Fiber-Matr x parforms, Manufacturing
Techniques: Tooling and Specialty materials, Relcase wgents, Poclpligs. release films and Tabrics|

e ::..______ -'1 H_/f
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Hleeder and breather plies, bageing [lms, maximum srress and strain eriterin, Von Mises Yield
eriterion for isotropic materials ${1.)

Module V:
Testing of Composites and Analysis: [
Mechanical testing of :.11mp::-:.1h-., tensile tesung, Compressive testing, Intra- Inmingr  shear
testing, Inlerlaminar shear testing, Fracture testing etc Analysis of |aminated plates- quh librium
equations of motion, cnergy formulation, statichending  analysis, buckling :un.j.lx.r,m1 fros
vibrations. naturalfrequencies B(L) [

Course Cruteomes:

COn completion of the course, student should be able
Cl: Analyze the [.?I"l'-'j'JLE'LI'L-'.-. of matrix material, particulates and fibers af polymer, mietal and
cemmic mulrix composites,
CO2: Know the mechanism ol how a smart works and selection of 3 smart material for specific
applications.
C03: Solve numerical problems based on micromachanics of compositas.,
CO4: Select suitable westing procedures, charactesization of composite materials ond knowledge
ol secondary processing of composites. I
CO3: Select suitable fabricution processes for fiker reinforced, metal matrix composites and
CEFAMIG COmsEites, [

Baonks and References:

2, Materials chasneterization, Yal. 10, ASM handhucr. I
A Mechanical Metallurgy, by G Trizear, MoGrawH
4. Anzalysis and Performanes of Eiber Camposites, by Agarasl, MoGrwHilL [ 'r

5. Thermal Anglysis of Maleriuls, by B.E Speyer, Miicel Decker.

f. Engineering Machagics end Cempnsise Materials, by Daniels, Onefiord UniversityPress.

7. Mlaterial Science and Cngineering ( STE) with C1, by Smith, "'.-Tn{"r*l-r-.-[Illl

8. Gibgon BLF. Prinziplas of Compasite Meterial Mechanics, secomd sdition, MeGiraw Hill, 1894, |

Y. Engingaring Materials: Polymdrs, Cerdmics and Cormpoaites, by A K Ehiarguva Prentice Hﬂl“]‘il,‘liﬁ
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LNCONVENTONAL MACHINING PROCESSES L.

Conrse Ohbjectives;

1. Understand the need and imporance of nor-traditional machining methods andpro

aclection.
2. Gmin the knowladge te remove material by thermal evaporstion, mechanicales
]'.IH'II'.'ﬂH.‘j.
3. Apply the knowledgs Io remove marerial by chemical and electro chemicalme
4. Analyze various material removal applications by unconventional machiningp
Bldole T:

INTRODTICTION AND MECHANICAL ENERGY BASED PROCESSES

Lingonventional machining Process — Mesd — classification — merics, demesits and a
Abrasive Jet Machining — Water Jet Machining — Abrasive Water Jet Machining -
Machining, (AJM, WIM, AWIM and USM}. Working Principles — squipmant nsed
parametars - MRER- Applications.

Module TI: -

THEZMAL AND ELECTRICAL ENERCY BASED FRO:. ESSES

Electr,c Discharpe Machining (EDM) — Wire cur EDM - Waorking Principle-equipme
Parumeters-Surface Finish and MER- electrode ! Treal — Power and contral Cireuits-1
Dielzctric — Flushing — Applications. Laser Beam machining and drilling, (LBM), p

TG

polic

e

machining (PAM) and Electron Deam Muachining (EBM), Principles — Equipment —T

Bearm control echnigues —Applications.

Module 111:
CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED PROCESSES
Chemical machining and Electro-Chemical mach ning (CHM and ECM)- Ewchants -

Ala

teehniques of applving maskants - I'rocess Paruneters — Surface finish and MRR-Applic

Crinciples of ECM- equipments-Surface Boughness and MRR  Electrical circ
Parameters- ECG and ECH - Applications.

Mlodule T':

ADVANCED NAND FINISHING PROCESSLES

Abrasive flow mochining, chemo-mechanical polishing, magnetic abeasive finishin
rheological finishing, magneto rheological abrasive flow [nizshing their working
equipments, cffect of process parameters, applicat ons, advantages =nd mitations.
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Module V:

RECENT TRENDS IN NON-TRADITIONAL MACHINING PROCESSES
Recent developments in non-traditional  machining  processes, their working
equipments, elfect of process parameters, applications, advantages and limitations.
of non-tracditional machining processes.

COURSE QGUTCOMES {C0s)

emeval process

L0 2, Summarize the principle and processes of abrasive jet machining.

C0 3. Understand the principles, processes and applications ol thermal metal remaowva
C0 4, Identily the principles, procesces and applications of EBM.

20 5, Understand the principles, processes and applications of Plasma Machining.

Text Books: |, Fundamentals of Machining Procesces-Conventional and non — convention

processes/Hassan Abdel — Gawad El-Hafy/CIUC Press-2016,

Referenves: '

1. Modern Machining Process / Pandey PLC, and Shah HLS.TMIL

2. Mew Technology / Bhattacharya Af the Institution of Engineers, Indial 984,
3. Man Traditional Manutacturing Processes £ Benadict/

—_——— I:I .IIIII
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C0 1. Compare non-traditional machining. elassitication, material applications in material
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THEORY OF ELASTICITY AND PLASTICTTY

L-T-F
3-0-1

]\FEE 807

Course Objective:
|, Toimpard knowledge of Principal stresses and strains.
2. To develop analstical skills of salving problems using plain stress and plainstrai.
3. T impart knowledge of enginsering application ofplasticity,

Module I
Elasticity: Analysis ol siress and strain, Definition of stress and steajn 4l a point, J:}qujsiﬂium and
Lumpaﬁbi”tf equations, Transformation of stres: and strain at 2 point Principal sec pnd
strains: Stross and strain invarants, hydrostalic and deviator seress strains.
Module [1 .
Plenc stress and plane strain: - Simple two dimensional problems in Cartesion and polar co-
ordinates, Airy's stress [unction in rectangular ans polar courdinstes).
Module ITI

stress-strain relations [or Bnearly elastic solids. Generalized Hobke's lwag Solution of axi-
symmetric problems, stress concentration due i presenca of 3 circulss hole, Eldmentary
problems of elasticin in three dimensions. '

Module IV ' |
Torsion: SLVenant's approach-Irandil's appriach - Wembrane analosy - Torsion of thip walled
open and closed sections. I
Maodule V

Plasticity: Physical Assumptions — Yield crileria - Tresca and VohMises criterion of yiclding,
plastic stress strein relationship, Elastic plastic problems in hending, Some cndinecring
applications of elasticity and plasticity.

Course Qutcomes:
1. The students shall be able o demonstrate the application of plane stress and plane strajn in a
givensilualion.

L The sdent will demongteate the ability to analvze the strutture usingplosticity.
3. To impart the knowledge of stress-strain relatinns for linearly olastic solids, and Torsin

TEX'T BODKS .
L. Timoshenko, 8. and Goodier LI, “Theory of Elasticity”, 2ad Edition, McGraw Hill Book Co,
AN,

2. Sadhu Singh, "Theory of Elasticity", 3nd Edition, Kkanna Publishers, 2003,

FEEFERENCES:
|. Chen W.F, and Han D.J. “Plastivity for structurzl Engineers™, |5t Edition,. Springer-Verlae,
2000,
2. Irving H:Shames and James M Pitarresi, “Introduction to Solid Mochanics?, dth [-'uli!.inpu

Prentice ITall of India Pyt Ld 2000
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PLANT LAYOUT AND MATERIAL HANDELING
I-T-P
=1}
MEE §08

Course Objective:

I. Giel the basics of process layout & product layout.

2. Giet the idea about the material handling svsems.

1. Learn about the diffevent tvpes material hundline methads | paths equipmentsandfunctions.,

Module 1

Introduction: Criteria, StralegiewTaclics, Sustziqability and Eco-Efficiency in Facility Design,
Basic Plunning.Allernative Machine Arrangemeris, Flow Lines, Location Models, Act/Building
Dictails, Aislesand Security, Storage, Shipping and Receiving, Offices, Specialized Areas 8(1)

Module 11

Workstations, Unit  [oads & Centaincrs, Convevors, Vehicles,  Lilting  evices,
Workstationbaterial Handling, Echics in Facility DesignFacilities design procedure and planning
strategics, Production, activity and materials Mowenalysis, Space fequirements and persunnel
sorvices design considerations B(T.)

| |
Module 111
Layout eonstruetion techniques: svatematic lavoul planning; activity relationshify analysis
pairwise exchange, g,['i:.pllt-hul.*-i-:d comatruction alzerithmic.
Material Handling: Matorial handling  principles; materisl  handling  equipment  and
matcrialhandling svstemis. B(L)
MModule IV
Computerized Layout and  Analvtical Metheds: ALDEP, CORETAP, CRAFI,
BLOCPLAN, gtc.
Warchouse pperarions: function, storage operations.
Manufacturing operation: TTT, TOM, AM, CIM. SCM, Facility systems,
Quantitative models; Lavout moedal, waiting line, AS/RS, simulation model, etc. 8(1.)

E

Brsildule ¥

Asscssment and evaluation of layout altematives Projects, Use Spiral software to practice
plantlayour design, Apply mathematical ond enpincering techniques such as systematic
layoutplanning approach, quantitalive model, cost estimate to solve practical Facility layout
problein.

(L}

Conrse Ontcom es:

COH . Able o get the basics of process lavout & product lavour

(02, Able ta get the idea about the material handling svstems

COR. Able ra know about the different Lypes material handling methods, puthy couipments and
funetions.

Books and Refercnces: }%E_’{R_s v

I. Plant Layout and Matcrial Ilandling, by- Tames M. Apple, Jobin Wilsy &Sons, Lt

2. Plant Layout and Material Handling, by- Fred 0. Mevers, PrentizeHall, f Ilr] e
=y n
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3. Facility Layout and Location: An Analytical Approach, by Richard 1, Francis, Pearsonlndia.
4. Plant Layout and Material Handling, hy- B, K. Aggarwal, Jain Brothers.

5, Plant Lavout and Material Handling, by- 8. C. Sharma, JainDrothers. | |

6. Materials Handling Handbook, by- Raymaond & Kulwiee, John Wiley &3ons.

7. Plant Design and Econoamics, by- Peters, MeGraw HillEducation.

8. Purchasing and Material Management, by- Gopalakrishnan, MceGiraw HillEducation. |
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