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NOTIFICATION
(23lSepUAdp/87 )

It is hereby notified for the information of all concemed that the Vice-Chancellor, in

anticipation ofthe approval ofthe Competent Bodies, has been pleased to auttrorize the adoption of

the revised Syllabi and Courses of Studies of Master of Technology (M.Tech.) in Mechanical

Engineering for Semester I to IV under Credit Based System (as grven in the Annexure) for the

Examinations to be held in the years indicated against each Semester as under:-

For the Examination to be held in the years

D ecember 2023, 2024,, 2025

May 2024,2025,2026

D ecemb er 2024, 2025, 2026

NIay 2025,2026,,2027

The Sylfui of the cource are availsblz on the Universily WebsiTe: wryrw.iunmuunivercitv.oc-in

qd/-
DEAN'ACADEMIC AFFAIRS

No. F.Acd/tru23l I oos q - t o o 6 O
Dated: I 11 10912023
Copy for informatiotr & necessary actiotr to:-

1. Dean Faculty of Engineering

2. Principal, GCET

3. C.A to the Controller of Examinations

4. Joint/Assistant Regist-d (Exams Prof /Eval. ProfJConfi dential)

rJC6-charge University Website

Branch

Mechanical

SeDester

Semester-I

Semester-II

Semester-Ill

Semester-IV
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UNIVERSITY OF JAMMU' JAMMU

Course Scheme

M. Tech 1'r Semester Mechanical Engineering

For Examinations to be held in the December 202!'2024'2025

Contact Hours/Week 21

Subject

Teaching IIours/
Week Credits

-4

4

4

Marks
S.

No
Subject

Code L T P Internal Externa

3

J

3

1 0 25

z5

25

75
I MTMEIOI Research MethodologY

1 0 75
2 MTMEl02

Advanced Operations & Maintenance

Engineering

1 U 75
3 MTMEI03 Advanced CAD Modeling and 3-D }trntlng

3 0 0 3 100
4 MOOCs00 NPTEL

3

0

1 0 4

1

20

25

50

250

75

5

Elective-I

MTMEI22 QGtity conttol and ReliabilitY

MTME123 Condition Monitoring and lault Dlagnosls

0-l 2
6 MTME1lI Advanced CAD Modehng LaD

%ait' 300

44 bv ".{*



T]NIVERSTTY OF JAMMU, JAMMU

Course Scheme

M, Tech 2od Semester Mechanical Engineering

For Examinations to be held in the May 2024, 2025,2026
Contact hours: 26

S. No
Subject

Code
Subject

Teaching
Hours/ Week C rpditc

Marks

L T P Internal External

I MTME2OI lndustrial Tribology J I 0 4 25 75

2 MTME2O2 Quantitative Methods and Operations Research 3 1 0 4 25 75

3 MTME2O3 Industrial AI J 1 0 4 25 ,<

4

Elective-Il

3 I 0 4 l) 75
MTME22I Advanced Engineering Materials

tY/ifMEzz2 Additive Manufacturing

MTME223 Tool and Cutter Design

4 MTME2l1 eMaintenaace Lab 0 0 4 2 100

5 MTMEZ12 lndustrial AI LAB 0 0 4 2 100

6 MTME2I3 Research Seminar 2 I 50

Total Credits 2t 3s0 300



UNTVERSITY OF JAMMU' JAMMU

Course Scheme

M, Tech 3d Semester Mechauical Engineering

For Examinations to be held in the December 2024,2025,2026

Contact HoursA eek: 32

S. No

Subject
Code Subject

Teaching
Hours/ Week

Credits

Marks

L T P Intertral External

1 MTME3Ol Design of Experiment 3 I 0 4 25 75

z

Elective-III

J I 0 4 25 75MTME32I Robotics

MTME322 Industrial Automation

MTME323 Mechatronics-I
Dissertation-l 20

I
0

250

4 MTME312 Design of Experiment Lab 0 0 4 2 r00
II

Total Credits
a

0
400 150

A--1- +^ kV \---.--;-f,t-w
--<:---*-
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UNIVERSITY OF JAMMU, JAMMU
Course Scheme

M. Tech 4th Semester Mechanical Engineering
For Examinations to be held in the 2025,2026,2027

Contract HoursA eek 38

S. No Suhiect Code Subject

Teaching

Hours/ Week Credil

Marks

L T P ErterBal

I MTME4I I

Dissertation-II
(Students have to submit the linal

project report at the end ofthe
semester which will be evaluated

followed by a seminar, presentation
and viva -voice examination)

38 l9 300 150

Total Credits l9 450
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.Vf, fect Mechanical Engineering l't Semester Examinations to be held in the
' YearDecember2023,2024,2025

CLASS: M. TECH l't SEMESTER
BRANCH: MECHAMCAL ENGI}IEERING
COURSE TITTLE: RESEARCH METHODOLOGY
COURSE NO.: MTMEIOl
DURATION OF EXAM: 3 HOURS

CREDITS:04

L T P
Marks

External Internal
3 I 0 15 25

)
i

Course Overview: Research Methodology is a hands-on course designed to impart education in the foundational methods alld
lechniques of academic research in social sciences and business management context. R6earch scholars would examine and be
practically expos€d to tle main components of a research framework i.e., problem definition, research design, data collection,
ethical issues in research, report \ariting, and presentation. Once equipped with this knowledge, panicipants would be well-placed
to conduct disciplined research under supervision in an area of their choosing. In addition to their application in an academic
setting, many of the methodologies discussed in this course would be similar to thos€ deployed in professional research
environmenB.

COURSE OUTCOMES

At the end ofthe course student will be able to:

co1 Develop understanding ofthe basic framework of rescarch process by exploring various research designs and

techniques.

co2 Identify vadous data collection, processing and analysis methods.

c03 Develop an understanding ofthe ethical dimensions ofconducting applied research,

Unit l: Research Methodolos/: An Introduction, Nature and Objectives of Research, Types ofResearch, Research Methods
and Methodology, defining a Research Problem, Techniques involved in Defining a Problem. Altemative approaches to the
study of the research problem ar:d problem formulation. Formulation of hypothesis, Fcasibility, preparation and presentation
of research proposal.

(09 hours)

Unit 2: Statisticsl Aoalysis: Introduction to statistical analysis: Probability and probability distributions; biuomial, poisson,
exponential and normal distribution; and their applications,

(09 hours)

Unit 3: SaEplitrg and Scaling Techniques: Sampling: Primary and semndary data, their collection and validation, methods
of sampling: Simple random sampling, stBtified random sampling and systematic sampling, Attitude Measurement land
Scales: Issues, Scaling ofaftitude, deterministic attitudes, measurement models, summative models, multidimensional scaling.

(09 hours)

Uuit 4: Methods of Datr Atralysis: Selection of appropriate method Data Processing Op€ratioDs, Elements of Analysis,
Statistics in Research, Measures of Dispenion, Measures of Skewness, Regression Analysis, Conelation, Tests of
significance based on normal, t and chi squsre distributions. Analysis ofvariance.

((D hours)

Utrit 5: Basic P nciples of design of experiments, completely randomizcd and randomizcd block designs. Edition, tabulation
& testing of hypotheses, interyolation of rcsulls, presentation, styles for figures, tables, tex! quoting of reference and
bibliography. Use of software for statistical amlysis like SPSS, Mini Tab or MAT Lab, Report writing, preparation of thesis,
use of software like MS Office.

((D hours)

Note: The Qucstion p8per will comprise of 7 questiors of 15 marks eacb [niformly distribuied over the entire syl.labus
based oD tcsching hours, The candidate shall hsvc to rtteEpt aDy 5 qucstiotrs"

RecoEmerded Books:
l. 'R€search Methodology", C.R. Kothari, Wiley Eastem.
2. "Formulatiotr ofHypothesis", Willkinson K-P, L Bhandarkar, Himalaya Public€tiorL Bombay.
3. 'Research in Education", John W Best and V. Kahn, PHI Publication
4. "MATLAB, An introduction with Applications", Amos Gila! O'Reilly Medi42003.
5. Booth, Colomb and Williams. The Craft of Research, University ofChicago PresE Chicago & London,2003.6'JohnW.Creswell.****n,*'*,;^','E;"^,*"W^,F,o%
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M. Tech Mechanical Engineering l"t semester Examinations to be held in the

Yea r Decembe r 2023, 2024, 2025

CLASS: M. TECH IST SEMESTER

BRANCH: MECHANICAL ENGINEERING

COURSE TITTLE: ADVANCED OPERATIONS &
MAINTENANCE ENGINEERING
COIIRSE NO.: MTMEI02
DURATION OF EXAM: 3 HOIJRS

courscoverview:Thiscourseprovidesthenecessaryknowledge,understandingandskillsforthefi.ltuetothoselearnerswho
wish to start a fulfilling career as rechnician in the arca of operations and maintenance engineering. L€amers will have the

opportunit}totearnbasicscientificandmathematicalmethodstoapplyinsubjectssuchasthermodynamicsandheatengines.
Leamers will be expor"o to tr," aiire."ni ,aterials used in common engineering situations and their Foperties. This qualification

not only plovides access to more specialist units but it also broadens and deep€ns the learneTs' experierrce in preparation for the

.ot \,/orta 
"t 

*orf. mis course includes work related training and practic€'

Detailed SYllabus

Lnitl:lmDonanceofMaintenance,DefinitionoIMaintenanceandobjecrives,ModellingofanindustrialplalqPrinciplesof
planned prirentive Mainrenance (pM),'Tooi p,Jr.iir" vr"in,"nun.". lndrsrial 

"rs" 
studies and issues with customization'

(9 hours)

Unit 2: Availability, Effectiveness and User Requircmentsa !o11nt and-telinitions for system effectiveness' Mean Time

ber\\,een Failue (MTBF) and vt""n -ri."- to Repair (MTTR), Failure rate and distribution, FMECA and FTA techniques'

Reliabirir) cenrred Mainrenance (RCJ;: ;:.J',";y:;;; iilil; luitr, 'r.t,ing and Evaluation, Data collection and

managemen/interpreution of dara. (9 hours)

unit 3: lntroduction to failure analysis, Failure modes, Machinery .component 
failues, case studies of machine failures'

lntroduction !o condirion-based .rra"^i""",'li""iriie condition monito.ing techniques, statistical data analysis and machine

healti diagnosis. (9 hours)

Utrit4:Theprinciplesofworkplanningand$orkconEol'Assetandfacilitiesmaintenancerequirementsplanning,
Mainrenance r€so,.ces and 

"up"uirity"junii,[,-r"r""ary- ""d 
rrppry chain manaeemenL Humar Factors in Maintenance'

oDrimisins Scheduled, unscheduled |rJ--"oiai,ion-U.rio mainienance, financii control in maintenance' Maintenance

M"nage.Inr Systems, lndustrial case studies. (9 hours)

uoit 5: Innoduction ro the Diagnostics, pHlwcBM Design with emphasis or holistic life cycle design; Requirements' Metrics'

and cosr Benefiq business interigenci, l,li'"",I. i*ifi r- rrppoJ soLrti*, svsterns thinking for FME.A and PHM'icBM

modelling process; Fartt o.t""tion -i [oi"-ri* .cppio":h..; -i "loer 
reliabiiitv and mainuinabiliry managemenL Advanced

R&D in pHM Algori*,ms; pilrlicui nJaloning'li"irJr -a e**ples; Prognostic Algorithm Approaches and Examples in

relation to the design of a support solution (9 hours)

Note:TheQuestionpaperwillcompriseofTquestionsof15ma*seachuniformlydistbutedovertheentiresyllabusbased

"" 
i*JI"g fr*^. ffre candidate shall have to attemPt any 5 questions'

RecoEmetrded Books:

i. ia*J", i.r.,r"dustrial Maintenance Management'' - s' chan-d and co ' l9El

;. ;;;["lffii.l"iilnstallation, Servicing and Maintenanc""' s' chand and co'' t995

)---V P'ao LD t-oul

CREDITS:04

L T P
Marks

External Internal
3 I 0 75 25

At the end ofthe couBe student will be able to:

@ions ard determine

specifi c failure ErytglD!91!jIlgM!91!
itT:"t. *o.j* llDetermine the optimal overhauurepalrrePtacemcnl IlrarrrLErrdnw l''w'

;;;;; and to dete.mine oPtimal interval between preventiYe replacements for individual and group

E-pl"t, diF*"rt t.tnt"nance systems and the steps involved in eslabll

d"iigoing 
",""hni"utly 

t","d p'"t""tit"'

dt*

2Ys*-



M. Tech Mechanical Engineering l.t Semester Examinations to be held in the

Year December 2023, 2024, 2025

CLASS: M. TECH l't SEMESTER
BRANCH: MECHAMCAL ENGINEERING
COIJRSE TITTLE: ADVANCED CAD MODELING &
3D.PRINTING
COURSE NO.: MTME103
DIJRATION OF EXAIVI: 3 HOIJRS

CREDITS:04

Course Overyiew: This course will demonstrate how to use 3D printing software to qeate digital designs that can be turned into

physical objects. tt will also demonstrate how 3D scanners work to tum physical objects into digital designs. This course is hands-

on in nature and will provide step-by-step insEuctions !o guide you thrcugh two popular 3D modeling programs. Leamers who

complete this course will be able to use 3D software to design a wide variety ofobjects for both personal and professional use.

COURSE OUTCOMES

At the end ofthe course student will b€ able to:

co1 ;d manufacturing over the c€ntudes

co2 variety of indusries and describe the advsfltages ard

limitations of each 3D printing technolos/.

c03 ing technologY.

Detailed Svllabus

Unit l: Advanced solid modeling operations, Modeling of parts with complex shapes and fteeform surfaces, Diverse and

unconventional methodologies for CAD work, Mechanical Drawing Modelling operations for shcet metal parts.

Unit 2: Modem CAD system

manufacturing.

(9 hours)

for high quality CAD models with complex shapes, 3D CAD models, CAD models fo' additive

(9 hours)
Need for the compression in Product development Growth of 3DPrinting

(9 hours)

Unit 4: Classification of 3D- Printing, Stereo lithography (SLA) system & principle, Process pardmeter, process details of SLA,

Dala preparation, dara files of SLA, Machine details & Application ofsLA. 
(9 hours)

Unit 5: Selective Laser Sintering (SLS)- Introduction, SLS Machine Type - Details, SLS principle of oPeration, Prccess

frlar","r, of SLS. Laminare Objtt Manufacturing (LOM) - Principle of operation, LOM materials, LOM Process details &

Application. 
(9 hours)

Note: The Question paper will comprise of 7 questions of 15 marks each uniformly distributed over the entire syllabus based on

teaching hours. The candidate shall have to attempt any 5 questions'

Rccommended Books:
i. iaul f. .lacous: 'stereo lithography and other RP & M Technologies', SME, NY 1996'

2. Flham D. T & Dinjoy S.S "Rapid Manufactudng" Verlog London 2001'

3. Rapid automated by Lament wood' lndus press Nel/ York

4. Tery wohl€rs 'Wohle/s Report 2O0O' wohle/s Association 2000'

5. Rapid FototyPing materials by Gurumurthi, IISc Bangalore'

i. Cf,'r" ir,"" fii, i*ng Kah F;i, '3D Printing and Adiitive Manufacturiog: Pri'ciPles & Applications", 4th Edition' world

Scientific,2015

L T P
Marks

External Internal

3 I 0 75 25

Utrit 3: lntroduction & History of 3D- Printing,

Industry.

bl* t"-^+r"
z.-
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M, Tech Mechanical Engineering 1't Semester Examinations to be held in the
Year Decembe r 2023, 2024, 2025

CLASS: M. Tf,CH ISI SEMESTER
BRANCH: MECIIAMCAL ENGINEERING
COTJRSE TITTLE: NPTEL
COURSE NO.: MOOC 500

DIIRATION OF EXAM: 3 HOURS

CREDITS:03

L T P
Marks

External Internal
3 0 0 0 r00

The depanmenr shall offer the SWAYAMAtrPTEL coulse (12 weeks) out of the list of courses offered by the SWAYAM

around the time ofcommencement of the ssmester. However, the selccted NPTEL coulse should not be similal to the regulal

courses offered as a part of the department cuniculum'

The overall moniioring ofthe NPTEL couNe will be under the supervision ofthe teacher inchalge ofthe departrnenl

TheNPTEL/SwAYAMcertificationcousecomprisesofAssignments(25%)andProctorExamination(onlineexamination

MCQ,sbased=75%)conductedattheendofthesemesterbyllTMadrasaspertheschedule.

The marks obtained by the student in the NPTELiSWAYAM certification course will be tabulated by the concemed

department.

Note: ln case thg student does not pass the certification exam oI remains absent in the proctor examinatiorL no certificate will

begiventothecandidatebytheNPTELandthestudentwillbcdeemedtohavefailedinthecourse.Theexaminationofthe

said NPTEL course will b€ taken by the department concerned in the next semester under the supervision of Examination

cell of GCET Jammu. The paper will be of 75 marks and assignment malks will be carried forward from the previous

semester.

)"-+ w +v
\a-jrrtZ-w
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M. Tech Mechanical Engineering I't Semester Examinations to be held in the

' YearDecember 2023,2024'2025

CLASS: M. TECH IST SEMESTER

BRAIICH: MECIIANICAL ENGINEERING

COI]RSE TITTLE: FLE)UBLE MANUFACTURING SYSTEMS

COURSE NO.: MTMEl2l
DIIRATION OF EXAM: 3IIOIJRS

CREDIT:04
L T P Marks

External Internal
3 I 0 /f, 25

course overview: The course will cover the practical irtegration of individual piec€s of automation and various levels of

electronic control to create stand-alone automated fabrication and assembly systems. Theory modules ofthe course will Fessnt the

varioustypesofcommunicationinterfacingrequired,thevariouslevelsofmachinehierarchy'thehumanskillsandknowledge
levels needed to achieve a successtul cIM &ration. Included wilt be a study ofproduct design requirements for parts, feeding and

automated assembly 8nd the effccts of component quality on automated assembly. The leamer will inkgrate I variety of

manufacturing equipment to create, progam and operate a automatcd manufacturing cell and an automated material handling cell

(AMHC). This ccll is joined to the AMHC. Flexible Manufactudng systems (FMS) will be Presented' students will evaluate the

requirements of implementing an FMS.

At thc end of the course studetrt witl be ablc to:
ufacturing Syslem' the

Manufacturing Cell, and the Flexible Manufacturing System (FMS)'

Leam the fundameltals of computer assisted numerical control Programming and programming languages, the

@odernmanufacturingsuchasJIT,supplychainmanagementandlean

Detailed Svllabus

Unit 1: Introduction: Introduction to Manufacturing Systems, Different tyPes of manufacturing systems' Volumevariety

relationships for understanding manufacturing systems' 
(9 hours)

I Inir 2: Flexibility atrd automatioo: Different types of flexibility in manufacturin& Differcnt types of FMS buildingblocks''

iviir. r,i ii" si"i"g" i"tri"".a iy.t"., ,"terial i;ndling systems' computer con[ol svslem' 
(9 hours)

Unit 3: MachiniDg system of FMs: Horizontal machining centers, vertical machining centers, Integrated Material

Uunaf ing" .Arto.r6 G'uided Vehicles. Automatic Storage and Retrieved System 
(9 bours)

Utrit4:GrouPtechtrolory:Partclassificationandcoding,productionflowanalysis,Machinecelldesign,ComputerAided
Process Planning. (9 houn)

Utrit 5: JIT Systcm: Characteristics of JIT pull method, small lot sizes, work station loads, flexible work force, line flow

srarcgy. supply chain managem.ni';;#"*; ilil;; - K-b"t svstem' value engineering MRP' JTr' lean

manufacturing, quality concepts and management' (9 tours)

Note: Thc Question paPcr wilt coEprisc of 7 question! of l5 mrrks-e8ch-uniformly distributcd oYcr the ctrtiresyllsbus

;;; inteiililJfr. ru. 
""oaiir,t" 

sha[Lavc to atteopt sov 5 questions

Books recommcnded:
1. Automation, Production Systems and ComPuter intcgrated Manufactudng by MP' Grcover'

2. Hand-book of Fleible Manufacturing Systems by NandK' Jha'

3. Flexible Manufacturing Systems by Joseph Talavage' F*"f
)--'Y WNV S



M. Tech Mechanical Engineering 1.t semester Examinations to be held in the
Year Decembe t 2023, 2024, 2025

BRANCH: MECHAI\IICAL ENGIIIEERING
CLASS: M. TECH 1.I SEMESTER
COURSE TITTLE: QUALITY CONTROL & RELIABILITY
COURSE NO.: MT\\8122
DIIRATION OF EXAM: 3 HOIJRS

CREDITS:04
L T P Marks

External lnternal
3 1 0 75 25

course overview: This course inroduces students to clncepts ard methods of modem statistical quality control. students learn

i" 
"ppi-r""a-J 

q"aliiy control tooft. irr"y rt"- the theoretical stalistical concePts that-iustiry the-use-of particular quality

con5.ol tools in particular situations. rney tJam theo.y and methods for.analyzing ihe p".fott*ce of differcnt quality control

rools. The use of appropriate software i"7 *[J*f ai<t quality analysis is.taught'-and is necessary for successfirl completion of

somc homcwork assign 
"ns. 

tr.u", of-",ii"t -a pt"f"ii"""i responsibility ird their relation to product quality are discussed'

iliilifii; E,ui;ig is designed f;;;;ilg-;dr"ers, this courx focuses on teaching you to increase product reliabilitv.

The course covers such topi", * .oa"ipia""ir"liil* times, analyzing data to determire reliability charactedstics' and other

general data driven decisions to insure a reliable product'

Detailed Svllabus

uDit l: tdrroducrion: concepr ot quatiry. Need, Factor influencing quality. TyPes of quality' a':lilL.::'X:l,9"tt ol-qualitv

conrrol. Quatiq assurance, s.*nB. v;d'lin;;"il i;;#;,k; ;d=qirJiil'"o'tior. Quaiitv characteristics' Qualitv circles with

case stud). (9 hours)

uEit 2: Statistical cotrcepts ard cotrtrol charts: Review of fundamental statistical concept' Frequency distribution' central

tendency, measures of dispesion, ProJaiifi y ai.oiUrtiont, statistical quality control, Theory of control chars' Control chans for

,u.irUt"r'"rra miUo,es (X, R, P, np and C chart), their advantages and disadvantages' Applications' 
(9 hours)

unit 3: Total euality Managemcnt: Introduction, concept ofrotal quality, Quality function deptoyment tools for continuous

quality improvement witt 
".s" 

,tuay, fSO-9OOO,2Ob0 famiiy of standardt, Si* iig.u, OVAIC and its comparison with ISO

slste m. (9 hours)

UEit 4: Reliability: Introduction, factoB effecting Reliability' Failure and ils tvDes- Failure curve' reliability and its management'

MTBF, MTTF. Relarionship u* *ri"uirity'tl'iir?" 
'o" 

-i'rt,lTBr, and is liraracteristics, reliabilitv predictions and analvsis,

iil;;ffiti ; ;;lrrii, ri"ri"u ly Lrirird life tesring plans, ryp€s of rest, Maintainability and Availabilitv.
(9 bours)

uDit 5: Reliability Design: Design for reliability, design plocess, assessment methodolos/, reliability allocation' reliability

-p.r"r"",, *i*l"n oicomponins to impro"e iystem reliability Brcakdown tirne distributiorl

NoteiTheouestioDpaperwillcomPriseotTquestionsof15DarkseachuniforElydistributedoycrtheeotiresyllabus
based on teaihing houri. The candidate shall have to atteEPt atry 5 quesnotr3'

Books Recommended:
1. Sutistical Quality control by R.C. Gupta'

2. Modem Mc0rodi for Quality Control and Improvement by Harrism; M wadsworth'

3. Statistical Quality conrol by E.L. Grant'

4. Reliability Mathematics by B.L Ams Tadter'

5, Fundamental of Quality Conuol and tmprovement by Amitava Mitra-

6. Reliability Engineering and Tero technology by A K' Gupta' L

At thc etrd of the course student will be able to:

use conrol charts to analyze for improving the

Describe different sampling plans.

Acquirc basic knowledge oftotal quality management'

5r"^--



M. Tech Mechanical Engineering l't Semester Examinafions to be held in the
' Year December 2023,2024,2025

CLASS:lU. TECH l.' SEMESTER
BRANCH : MECEAII.ICAL ENGINEERING
COIJRSE TTTTLE: CONDITION MONTTORING & FAULT
DIAGNOSIS
COURSE NO.: MTME123
DIIRATION OF EXAM: 3 HOIIRS

CREDITS:04

L T P
Marks

External Internal
3 I 0 75 25

Course Ovcrview: The course deals with detection of fault conditions based on measuremeDts of vibration made on rotary
machines in various industries. Detection of sources of vibration will be made based oa the amplitude spectra and phase
relationships of vibrations of individual machine parts, using the envelope of technolos/ in detecting recu[ing events witl low
levels ofthe measured signal and processing ofhigh-frequency signal in the range ofacoustic emission,

Detailed Svllabus

U[it l: IntrodEction to maintena[ce atrd conditiol-bascd maitrtenance: Definition, system approactL objectives,
responsibilities of maintenance departmeni, maintenance straregies, principles of maintcDance, concepts ofmaintainability,
availability and reliability, implementation of CBM, comparison of CBM with other maintenance techniques and case studies
(overview).

(9 hours)
tiDit 2: Irtroductiotr to condition monitoriDg: Basic concept, techniques - visual monitoring, temperatue monitoring,
vibration moniloring lubricant monitoring, crack monitorin& thickness monitoriag noise and sound monitoring. Basic signal
prrcessing teghniques, Probability distribution and density, Fourier analysis, Hilbert Transform, Cepstrum analysis, Digital
filtering, Deterministic / random signal separation, Time-frequency analysis.

(9 hours)
Unit 3: Vibratior MonitoriEg: Introduction, vibration data collection, techniques, insfuments, transducen, seleation,
measurement location, time domain analysis, frequency domain analysis, time-frequency domain analysis and commonly
witnessed machinery fauls diagnosed by vibration analysis.

(9 hours)

Utrit 4: Rotating atrd reciprocatitrg machincs: Vibration signals from rotating and reciprocating machines - signal

classification, signals generated by rotating machines, signals gererated by reciprocaring machines. Mechanical faultdiagnosis
Wear monitoring artd lubricart analysis - sources of contamination, techniques, Specrometric Oil Analysis Procedure (SOAP)

and ferrography. (9 hours)

Unit 5: Notrdestructive testiog techtriqu€s: Measurement of surface and subsurface flaws - liquid pene!-ant iDsp€ctioG eddy

cunent inspection, radiographic insp€ction, uh-4sonic iEpection. (9 hours)

Note: The Question paper wilt coEprise of 7 questioDs of 15 Earks each uniforEly distributed ovcr the entire
syllabus bssed otr teaching hours. The cardidate shall havc to atteEpt sny 5 questlons

RecomEcodcd Books:
l. Robert Bond Randall - Vibration-Based Condition Monitoring - Indusbial,.Aqospace and Automotive applications,John

Wiley & Sons Ltd., 2011

2. RA.Collacot - Mechanical Fault Diagnosis - Chapman ard H all Ltd'-, 197'l .

3. ISTE Course material on Condition Monitoring.

4. R.C.Mishr4 K.Pathak - Maintenance Engincering and Management, Prentice Hall oflndia Pvt- Ltd., 2002.

5. K. P. Soman, K. I. Ramachandran, N. G. Resmi - Insight into r,\€velet from theory to practice, Third Edition, Prentice

Hall of Indi4 ISBN: 97E-El-203-4053-4
6. Dr, K.Balaveera Reddy, ISTE Summer School on Machinery Diagnoslics and Prcventive Maintenanc€, KREC,

Surathkal, June 19-25, 1995.

COURSE OUTCOMES

Aa thc end oftbc course studetrt will be ablc to:

col Understand the signal processing techniques Fourier 4nalysis, Hilbert transforms, practical FFTanalysis.

coz Understand dala Acquisition, Vibration instrumentation alld u'ansducers, Fluid Film and RollingElement Bearing

with Condition Monitoring.

co3 Perform condition Monioring ofMachines & Case studies.



M. Tech Mechanical Engineering I't Semester Examinations to be held in the

Year December 2023, 2024' 2025

CLASS: M. TECH Ft SEMESTER

BRANCH: MECHAMCAL ENGINEERING

COURSETMTLE: ADVANCED CAD MODELING LAB

COIIRSE NO.: MTMEIll
DURATION OF EXAM: 3 HOURS

Course Overview:

Thiscoursewillhelpunderstandhow3DFintingisbeing.applied-across.anumberofdomains,inc|udingdesign,manufacturing,
and retailing. It will also o"ronr*," ii" !["iJ'*p"uiriii"t Lr lo printing.such as customization, self-assembly, and the abilitv

n prinr c{mplex objects. This *r." *ifiifr" pr"Jia" 
"" "r,".i"ri 

of Oeilgn Ointcing and how you can use this framework to

develop ideas.

Detailed Svllabus

t . Review ofCAD Modeling Techniques and Introduction to 3D printing'

2. Cenerating STL files from the CAD Models & Working on STL files'

3, Modeling Creative Designs in CAD Softwarc'

4.ProcessingthecADdataincatalystsoftwarc(selectionoforientation,supportsgeneration,Slicing,Toolpathgeneration).

5. Sending the tool path data to FDM RP machine'

6. Fabricating the physical part on FDM RP machine'

7. Removing the suppons & post processing (cleaning the surfaces)'

8. Modeling ofResin and Metal Parts in CAD Software'

9. STL File Manipulalion (stitching, orientation' scaling' etc ')

10. Slicing of conected STL files in EoS RP Tools Software'

t 1. Fabrication of Resin parts on MSL RP Machine'

12. Post curing of Fabricated Resin parts'

Note: Laboraaory work will bc evaluated on intcrnal schGme with following componetrts;

l. Lab. Work (Contiruous Assessmert)

2. Viva

CREDITS:01

L T P
Marks

Internal

0 0 1 50

At the end ofthe course student will be rble to:

-terial 

with less process planning'
Build complex engineering assemblies

plications and micro sizedmodels for the

Id;ify #""""", th" pt"bl*'s in STL files dudrg modelling'

1iYo
300/"

NV
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M. Tech Mechanical Engineering 2od Semester Examinations to be hetd in the
Year May 2024, 2025, 2026

CLASS: M. TECH2Od SEMESTER

BRANCH: MECIIAMCAL ENGINEERING
COURSE TITLE: INDUSTRIAL TRIBOLOGY
COIIRSENO.: MTME2OI
DIIRATION OF EXAM: 3IIOIIRS

Course Ovcwiew: This course helps the leamers !o get expertise in the field oftribology and applications of tibology in various
fields. Tribolog is the science and technology offriction, wear artd lubrication which makes a vital conribution to almost every
area of industrial activity as friction an weff are present in all moving parts of any equipment ofindustry

Detailed Svllabus
Utrit l: Itrtroduction: Definition and Scope of tibolog)r, Contsct of solids, nalue of surfaces, surfac€ tofng.aphy,sufac€
interactions and cha-raclerization, micro and nano tribology, surface roughness measurement techniques.

(9 hours)

Ullit 2: Frictiotr and Wear: Typel laws, modern theories, dry sliding friction, temp€rature of sliding surfacc,Mechanism of
rolling friction, friction instabilities, measurement of friction. Classification, theories of adhesivq abrasive, surface fatigue
and conosives wear, erosive, cavitation and fretting wear, wear models, wear ofmiscellaneous machine components such as
gean, plain bearings ard rolling element beadngs, ASTM stardards for wear measurement, wear resistant materials, wear
resistant components, Study of abrasion in grinding lapping and honing.

UDit 3: Lubrication Theories: Lubrication regimes: hydrodynamic lubrication, hydrostatic lubrication, elastohydrodynamic
Iubrication, boundary lubrication, squeeze films, turbulert lubrication. Reynold's equation, Pressure distribution, load carrying
capacity, friction fo.ces in oil film and co-efficient of friction in joumal bearing.

(9 hours)

Unit 4: Bearing Design: Clearance injoumal bearing minimum film thicknes$ Sommerfeld Number. Oil grooves andflow of
oil in axial and circumferential grooves, cavitatioo and tubulence in oil bearing. Heat generation and cooling of bearing. Design
ofair bearing and other gas bearings. (9 hours)

Utrit 5: Applications: Application of tribologr in manufacturing proc€sses, Metal machining, Met8l cutting, Tool wear3ction of
lub,ricants, Friclon welding, Extrusion process. (9 hours)

Note: The Questiotr paper will comprlse of 7 questions of 15 marks each uriformly distributed oyer tbc etrtire syllabus
bascd otr leaching hours. The caDdidatc shall have to 8ttempt sny 5 qucstiotrs.

Rccommended Books:

1. Basu S K., Sengupla A N., Ahuja B. 8., Fundamentals ofTribiolory PHI 2006.

2. Mujumdar B. C., lntroduction to Tribiolos/ Besrings, S. Chand company Pvl. Lrd 200 3.

3. Industrial Tribologr, Tribologr failures and their analysis, Dr. B.S. Prabhu

e4#*

CREDITS:04

L T P Marks
External lnternal

3 I 0 75 25

COURSE OUTCOMES
At the etrd ofthe course studetrt wiu be able to:

cor Develop a solution oriented approach by in depth knowledge of Industrial Tribologr.
co2 Address the underlying concepts, methods and application of tndustrial Tribology.

c()3 Ideniiry diflerent arcas oflndustrial Tribology and find the applications of.all the ar€as in day to daylife.

' (9 hours)

Sr^"-.-.,



M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Year May 202 4, 2025, 2026

CLASS: M. TECII2ND SEMESTER
BRANCH: MECHANICAL ENGIIIEERING
COIIRSE TITTLE: QUANTITATM METEODS &
OPERATIONS RESEARCH
COURSE NO.: MTME202
DIIRATION OF EXAM:3 HOURS

CREDITS:04

L T P
Marks

External Itrternal
3 I 0 75 25

Course Overviewi This course enables the students to formulate some real-life linear programming problems and identifying the
charactedstics of linear programming problems. This will provide a basic understanding of the quantitative techniques to analyze
and examine the results with the proposed recommendations for decision makingin order to incorporate in the organizations. This
course is designed to include the fundamentals of operation research for reporting and exploring mathematical software to solve

the proposed models. This course is designed to prepare students to handle respoosible roles in business anallics to apply
mathematical tools to solve the optimization problems.

COURSE
OUTCOMES

At the eDd ofthe course student will be able to:

col Understand the characteristics ofdifferent types of decision-making environments and the appropriate decision making

appmaches and tools to be used in each t)?e.

coz Build and solve Transportalion Models and Assignment Models.

c03 Design new simple models, Iike: CPM, MSPT to imFove decision --making and develop criticalthinking and objective

analysis of decision problems-

Detailed Svllabus
Unit l: Role ofquantitative methods in decision making. Probability and decision making decision making under uncertainty, the
value ofadditionil information, Bayes theorem. Probability models and decision making.

(9 hours)

Utrit 2: Sample suney methods. Methods of measuring and forecasting business changes, index numbers, time series

analysis. Markov Chain Analysis. Background ofOperations Research classification of problems in operations research, phases of
operations reseatch study.

(9 hours)

Unit 3: Linear prcgrammin& formulation of mathematical models, solution of linear programming problems involvingdesign of
product mix, resource allocation, transportation and assignmen! by graphical, simplex and dual simplex methods, Duality theorem

and applications, use ofcomputer to solve Iinear programming problems.

(9 hours)

UDit 4: Dynamic programming, principles of optimality, characte stics of dynamic programming problem, deterministic
programming models for solution of investment problem, allocatiofl problem, production scheduling and equiPment replac€ment
problem, probabilistic dynamic programming. Games theory, mini max - minimum pure strategies, mixed strategies and expected
pay off, solution of2x2, 2x4 rnx2 games, Brcwn's algorithm.

(9 hours)

Unit 5: Queuing theory noration and assumptions, Poisson's queuing models, non-Poisson queuing models, queues in series,

queuing decision models, Application to scheduling and maintenarce problems.

(9 hours)

Note: The Question paper ! ill coEprise of 7 questioEs of 15 marks esch uniforEly distributed over the entiresyllabus
brsed on teachitrg hours. The catrdidate shall have to atteDpt any 5 questiotrs,

Reference Books:

1. Quantitative Techniques in management Vohr4 N.D Tata Mccraw Hill 1995

2. Principles ofop€rations Research wagner H.M Prentice Hall 1982

3. Operations Resealch Hira D.S & Gupta P.K, S. Chand & Co. 1995

4. Operations Res€arch Tah4 H.A Macmillan Pub. Co. 1972

5. Quantitative Methods Ahuja K.K Kal)€ni Publisher 1990

S.Operations Res@rch for Busincss and Economics ,Gopikuhan, Himalya Publishers _ r ^LI..\^

b--v w +>(L'\"kv 5",-*-



M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Year May 2024, 2025, 2026

CLASS: M. TECH 2I\D SEMESTER
BRANICH: MECEAMCAL ENGIIYEERING
COIJRSE TITTLE: I]TIDUSTRIAL AI
COIJRSE NO.: MTME203
DIIRATION OF EXAM: 3 HOIIRS

CREDIT:04

L T P
MARKS

External Internal
3 I 0 ta 25

Course Ovcryiew: This course will survey the aspects of intelligence exhibited in biological systems and algorithmic

approaches to mimic it. Material will include theoretical and applicative featsnent of inductive leaming, reinforcement

liaming, artificial netll.al networks and knowledgc representation, This course will help the leame6 to revolutionise

manufaituring irl many ways by delivering insights to rEduce unplanned machine dorantime, increase production throughPut,

reduce maintenance costs, arrd deliver an incre{se in quality.

Detailed Svllabus
UDit 1: I[troductiotr: Intoduction to Industrial artificial intelligence, History of AI, hoposing and eYaluating Industrial Al
applications, Demonsbation: AI Industdal Use cases.

(9 hours)

Unit 2: Machine leaming, Supervisd unsupervised leaming, Regression -- linear, logistic, Classification - decisionhees, SVM,

Model performance evaluation, PCA, Clustering - k-means, hierarchical clustering, Semi-supervised methods.

Unit 3: Reinforc.€ment leaming, choosing among machine leaming techniques. Deep Leaming Neural

propagation, Industrial application ofMachine Leaming 8nd Deep Ieaming, Petri Nets, Markov chain

(9 hours)

networks and back-

(9 hours)

Unit 4: Robotic and Intelligent systems: Sensing ard Manipulation, Introduction to robotics, sensing, Manipulation,Human-robot

interaction, Navigation and path planning, Learning and robotics: Reinforcement learning, Autonomous vehicles technologies and

impaclg AI in the enterprise. 
(9 hours)

utrit 5: AI and the future lndustrial work, Appropriate uses ofAl, The futule of Al: Emerging developments.
(9 hours)

Note: The Questioo psper will comprisc of7 questions of 15 oarks-esch uriforEty distributcd over the entiresyllabus

based ou teiching hours. The ca[didatc sh8ll hsve to sttempt 8ny 5 questiotrs'

Recomocndcd Books:

1. S$art Russell and Peter Norvig Artificial Intelligence: A Modem Apgoach, Pearson' 2015

2. Shai Shalev-ShwarE and Shai Ben-David, Cambridge Universiry PrEss' 20 t4

3.Artificial Intelligence: Strategies and techniques for complex problems solving by George Luger, Addison-Wesley,2oo3'

4. Artificial IntellGence - A Modem Approach by stuarr Russell & peter Norvig, Prertic€ Hall.

COURSE OUTCOMES

At thc etrd ofthe course studeot will be able to:

col Understand advanc.e analytics and machine leaming topics.

co2 Apply Al to commercial and real world problems and qeate human like abilities like sight, leamingconversatic

and creativity in machines.

c03 Use modem technologl, techniques, software and methodoloSiies.

^--l



M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Year May 2024, 2025, 202b

CLASS: M. TECH 2ND SEMESTER
BRANCH: MECIIAMCAL ENGIIIEERING
COI]RSE TITTLE: ADVANCED ENGIIIEERING
MATERIALS
COIIRSENO.: MTME22I
DIIRATION OF EXAM: 3 HOURS

CREDITS:04

L T P
MARKS

External Intertral

3 1 0 75 25

Course Ov€wiew; This course provides you with an in-depth underslanding of the key factors that govem the design and

selection of materials for use in advanced engineering applicaiions, as well as their processing, properties and stability. Focusing

on 
"orposit"s, 

advanced alloys and engineiring ce.amics, you will explore the technologies used in the manufacturing and

pro""$i'ng of'advanced materials and ievetop-an understanding of the relationships between composition, microstructure,

processing and performanc€.

Detailed Svtlabus

Unit l: lntroduction, Atomic Structurc, lnteratoEic Bording 8trd Structure ofCrystalline Solids:

Historical perspective of Materials Scienc€. why study properties of maierials? classification of materials. Advanced Materials,

ir,ri" n,'"i"ajf, and modem 11ut".iulr. etornl" struituie. atomic bonding in solids, Crystal 
-structures' 

Crystalline and

noncrystalline materials. Miller indicei.'enisotropic elasticity. Elastic behaviour of composites. Structue and Properties of

polymers. Structure and propenies of ceramics.
(9 hours)

unit 2: Imperfcctions in solids and strengthetriug MechanisEs: Point defects. Theoretical y'ield point' Line del'ects and

Jirto"utionr. Inrertircial defects. Bulk or iotume 
"dcfects. 

Atomic vibrations. Elastic deibrmation. Plastic delbrmation

InterDretation of rensile sress-strain curves Yielding under multiaxial stress. Yield criteria and macroscopic asPects of plaslic

l.f"i"""ri. pi"p."l *a;iaaiiiD and design factors. fucchanisms ofstren$henine in metals. Recovelv, recrystallization and grain

gorvth. Strengthining b) second phase particles Optimum distribution of particles 
(9 hours)

mechanisms. Steady and non-steady state diffusion. FactoE thar influence

microstructure. Disiocation and plastic deformation.. Lattice resistance toUnit 3: Diffusions and Dislocation: Diffusion
di ffu sion. Non-equilibrium lransformation and

dislooation motion. Fick s La$

1. Materials Science and Engineering, william D. Callister, Jr, John Wiley & soBs, 07

2. Modem Physical Metallurg)i arld Material Engine€ring, Science, Process, apPlication,

3. Smallman R.8., Bishop R J, Butterworth Heinemanr, Sixth Ed., 1999.

(9 hours)

Unit,l: pbase Diagrams: Equilibriurn phase diagrams. Particle strengthening by precipitation. Precipitation reactions.Kinetics of

nr.teation ana gr6*th. Thi iron-carbon syst".-.. Phase uanslbrmations. Transformation rate effects and TT't diagrams

rllicrostructure and propenl changes in iron carbon system 
(g bours)

[.]nit 5: Applications and Processing of Metals and Allo;-s, Polymers, Ceramics: Typ€s of metals an-d alloys Fabrication of

metals. The'rmat processing of metals. Heat trearment- Precipitarion hardening. Types and applicationsof ctramics- Fabrication

and processing oI cera.iJs. Nlechanical behaviour of poly-mers. Mechanisms of deformation and strengthening of polymers.

Crysiallizarion. melting and glass transition. Polymer types Polymer synthesis and processing 
(9 hours)

Note: The Question paper will coDprisc of ? qucstiotrs of 15 Earks eacb utriforEly distributed ovcr thc etrtircsyllrbus
brsed otr teachiDg hours. The crEdidate shall hsve to rttcEpt atry 5 questiors.

RecoEDetrded Bookt:

At thc etrd ofthc course studert will be able to:

@ssing of advanced composite materials

understand the different t)?es ofphase diagrams and distinguish between the availablereinforcing

fibre performances.

G;b" th" dtff*""t trp"tf"ctions ard shengthening mechanisms in solids'

e^ +y

COURSE OUTCOMES

co21A.l:

COzlL.2t

c021A.3:



M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Yea r May 2024, 2025, 2026

CLASS: M.TECII 2Od SEMESTER
BRANCH: MECIIAMCAL ENGIITEERING
COI]RSE TITTLE: ADDITIVE MANI]FACTURING
COIIRSE NO.: NffltlB2z2
DURATION OF EXAIVI: 3 HOURS

CREDITS:04

L T P
MARKS

External Internal
3 I 0 75 25

Course Overview: The implications of additive manufacturing (AM span the complete product life-cycle, from concept-stage
design to servicc part fulfillment. Recent advanc€s, including induseially viable higir-speed AM processes,-improved matcrial-s,
and optimizatior software, now enable AM to be considered hand-in-hand with conientional production tecinoi'ogies, Moreover,
the unprecedented-design flexibility ofAM allows us to invent products with new levels of peiformance, and to eniision digitally-d ven manufacturing systems that achieve rapid, responsive production rrdth reduced cost and risk.

COURSE OUTCOMB-
At the erd ofthe course student will be ablc to:
COI I Describe additivc manufacturing and explain its advantages and disadvantages.

co2 Explain the processes used in additive manufacturing for a range ofmaterials and applications.
c()3 Understand the role of additive manufacturing in the design process and the implicarions fordesigr.

Detailed Syllabus
Urit l: IEtroductiotr to AdditiYe Manufscturitrg: Inboduction to AM, AM evolution, Distinction betwee[ AM & CNC
machining, steps in AM, classification of AM proceases! Advantages of AM and rypes of -it"rla. roi-av. -

(9 hours)

Uuit 2: Vat PhotopolyEerization AM Processes: Stereolithography (SL), Materials, Process Modeling, SL resin curing
process,. SL scan pattems, Micro-stercolithography, Mask Projection Processes, Two-Photon vat pi'otopolymerizationl
Process Benefits and DrawMcks, Applications of vat Photolnlymedzation, Material Jetting and Binder Jetting AM proc-rses.

(9 hours)

Uoit 3i ErtrusioD-Based AM Processcs: Fused Deposition Modelling (FDM), Principles, Materials, process Modellingplotting
and path control, Bio-Extrusion, Contour Crdfting, Process Benefits and Drawiacks, Applications of Extrusion- Based
Processes. Sheet Lamiration AM Processes: Bonding Mechanisms, Materials, Laminated 

-Object 
Manufacturing (LOM),

Ultrasonic Consolidation (UC), Gluing, Thermal bonding, LOM and UC applications
(9 hours)

Utrit 4; Powder Bed Fusion AM Protesses: Selective laser Sintering (SLS), Materials, Powder fusion mechanism and powder
handling, Process Modelling, SLS Metal and ceramic part creation, Elecuon Beam melting (EBM), proc€ss Benefits and
Drawback, Applications of Powder Bed Fusion Processes. Materials scieDce for AM: Multifirnctional and graded materials in
AM, Role of solidification ra!e, Evolution ofnon-equilibrium srructure, micrcstructural studies, Structue property relationship.

(9 hours)

Unit 5: Post Processing of AM Parts: Support Material Removal, Surface Texture Inprcvement, Accuacylmpmvement,
Aeslhetic Im-provement, PreParation for use as a Pat&flf ?mperty EDhanc€meDts using Non-thermal and Thermal iechniques.
Guidelines for Process SclectioD: Introductior! Selection Methods for a PErt, Challenges of Selcction, Example System for
Preliminary Selection, Process Planning and Contsol.

(9 hours)

Note: The Question paper will comprisc of7 questions of15 Earks cach utriforEly distributed ovcr the entiresyll8bus
based o! teachirg honrr The csodidate shall haye to attcmpt atry 5 qucstioN.

Recommetrded Books:
l. Ian Cibson, David W Rosen, Brent Stucker., 'Additive Manufacturing Technologies: 3D Printing, Rapid Prorotypin& and
Direct Disilal Mgufacn{ng", 2nd Edition, Springcr, 2015.2. Pari K. Venuvinod ard Weiyin M4.Rapid pr*otyping:
Laser-based and Othcr Technologies", Springer, 2004.

3. Chua Chee Kai, t-mng Kah Fai, "3D Printing and Additive Manufacturing: principles & Applications", 4th
Edition, World Scientifi c, 201 5.

vv ke Nb$'
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M, Tech Mechanical Engineering 2'd Semester Examinations to be held in the
Year May 2024, 2025, 2026

CLASS: M. TECH2'd SEMESTER'
BRANCH: MECHAMCAL ENGINEERING
COURSE TITTLE: TOOL AND CUTTERDESIGN
COIIRSE NO.: MTME223
DIIRATION OF EXAM:3 HOIJRS

Course ovewicw: This course would encompa-ss a comprehensive study of metal cutting and machine tools. This course would

"t"Uootron 
the theory of meral cutting supilemented with numerical problems. Tool geometry, ctip formation, cuuing force

""t"utrtion, 
*O..rr*"."nt, tool *eai and othe. aspects will be given due attention. Thiswould be followed by a descripive

it ai"iiir".""f,i"" iools likelathe, mitling; grinding, &illing and shaping machines, followed by numerical problems.

Detailed Svllabus

uoit l: lntroduction: Fundamenlals of cuning'r*t a"rign, crttlng tools and thcir principal elements., tool ceometry,system of

i'J,n'."i,r'"i,]r.i"air''"r; ;.t;i;;;, t"uirg f* thJgrinding oivarious basis curting tool (Tuming, drilling, Milling)'
(9 hours)

utrit 2: Tool Msterials: Development of vadous tool materials the! relative characteristics, Modem rend in tool developmenL

ConccDt of rool life. Sinsle point cuntij;"1t, PrtG ;d principal, types and their characteristics, Design procedures ofsingle

poinitiots, oesign or rariloui high production rools, design ofcarbide tools. 
(9 hours)

tjnit 3: Tool & Design: Form tools, purpose and types, design procedure and sharpening. Drills: Purpose and Principaltypes and

their construction and Geometry, development in the shape ol twrst onlls. 
(9 hours)

Unit4:MilliogCutters:Purposeandtypean.dtheirco.nstructionprocedureofprofilesharpenedandformrelievedcutter,design
of hobs. nro".-lcs, purpose arld t)?es, design features ofvarious broaches. 

(g hours)

unit 5: Failure of cutting Toots: t ool failure, analysis of plastic failure (Form stability critedor),-Analyzing failure by brittle

fracture, wear of cutting tools, catenoi, iila;J;;;;" ;;-analysis, ;ptimum tooi tife, tool life equations (Taylor's) Tool

life test, machining oprimization p."iJ.in-i ryp", of wear: flank 
- 
crato, abori"c, adhesive, diffusion wear models' wear

;;;.;ili;h;iq,i*, Theory oi tool wear, oiidstive, Mathematical modeling for wear' Test

of machinability and inlluence ofmetallurgy on machinability' 
(9 bours)

Notc: Thc Qu6tioD paPcr will comprisc of 7 qucstioos of 15 qarks esch uniforoly distributed oYGr thc entirc syllabus

based on tea-chiug houn-. The candiditc shall haYc 
'o 

atteEpt any 5 questions'

RecoEEctrded Books:

l. Manufacturing science by Amitava Ghosh, and Ashok kumal Mallilq Affiliated East-west Prcss Private Limited,New Delhi

CREDITS:04
L T P Theory

External
Internal

3 I 0 75 25

At th€ etrd ofthe course student will bc sble to:

A.q"refu"d,,*"Ik,.owledgeofprinciplesusedinmaterialremovalProcesses,tmlmaterials,cuttingfluidsand

epply th" furdur"ntuls and principles of md .rttirg t pt*ticaljlpfitd:l:
Dcvelop the knowledge and importance of metal cutting parameters'

2. Principle ofMachine Tools, Sen & Bhattacharya.

3. Principle of Metal Cutting, Shaw.

4. Tool Desi$, Donaladson.

w,,x-
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' M, Tech Mechanical Engineering 2"d Semester Examinations to be held in the
Year May 2024, 2025, 2026

CLASS: M. TECE2'd SEMESTER
BRANCE: MECHAMCAI ENGINEERING
COI]RSE TITTLE: eMAINTENANCE LAB
COURSENO.: MIME2Il

Detailed Svllabus
List of ExperiEetrts:

1. To provide a common platform for maintenance research, focusing on e-Maintenance.
2. To study Small scale modcls of real environment and Data pocessing capacity knowledge.

3. To evaluate best practices, designs and research support focusing on aspects of maintenance.
4. To develop domain knowledge of advanced context adaptrtion, visualization & Simulation capability.
5. Dissemination of new technology & new methods.

Note: Lrboratory work will be evalD8ted otr intertrsl schcBe with followinB coEponetrts:

CREDITS:02
L T P Internal
0 0 4 100

Course OvervicrY: The eMaintenance Lab will boost research ard education in maintenance and will provide a platform for the
development of decision-making documentalion for maintenance. The lab course enables the learners !o have domain knowledge
of varleu5 sgrvlses to logistics and maintenanc€ departments. The eMaintemoac€ l8b objective is to maintenanc€ manage and
assisled via computing. The course ldb will be a foundation for industry institute parhership by coordinating indusu-y and research
activities. Leame6 who complete this lab couse will be able to have knowledge of maintenance decisiol support, integated
logistic support ard prediction and preventi!g.

L L8b. Work (Cootitruous AssessDetrt)
2. Viva

7O"/o

30Yo

..LJr'
s 

^JaIv'
*

At the ctrd ofthc coursc studctra will bc rblc to:
COURSE OUTCOMES

col To implement the understanding of eMaintenance conc€pts.

co2 To summarize basic lsrowledge of eMaintenance on thc basis of advanced context adaptation,visualization &
Simulation capability.

co3 To optimize the effecriveness of maintenar." rtrut"!i"r,Eli"i";;;;;o for innovationand educatior.

A-t +^ \y



M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Y ear lday 2024, 2025, 2026

CLASS: M. TECH 2ND SEMESTER
BRANCH: MECHAMCAL ENGINEERING

COURSE TITTLE: INDUSTRIAL AI LAB
COIIRSENO.: MTME2I2

Course Overview: Artificial Intelligence (AI) education breaks a new ground with the recent approaches to let students

undentand how people being activated by their thinking rule The tndustdal AI lab will boost research and education in artificial
intelligence with a view to enhance the emcacy in industrial setups. The lab course enables the leamers to have domain

knowledge of various services related !o artificial intelligence, machine leaming and loT. This will enhance the decision-making

ability of the stakeholders and boost us to develop proper documentations. Learners who complete this lab course will be able to

have kno\xledge ofAI and ML in decision suppor! integrated logistic suppoft and prediction and preventing the failures.

Detailed SYllabus

List of Experiments:

l. To study the importance ofArtificial intelligence in Conceptual Design Gencration ard Evaluation.

2. To demonstrate the IndustrialAl case studies.

3. To study the implications of Iinear regression in Machine lcaming.
4. To develop a program for predicting the machine life.
5. To study the importance of AI & ML in maintenance.

Note:
l. Additioral lab/experiment can be performed based on course coDtent requirement
2. Simulation/yirtual labs can be used to enbance the practical ability ofstuderts.
l. Laboratory work will bc evaluated on interrlal scheme with following coEpoleDts:

(i) Lab, work (Continuous Assessment) 70o/o

(ii) vivs 3Oo/"

CREDITS:02
L T P Internal
0 0 4 100

COURSE OUTCOMES

At the eod of the couNe studert will be able to:

co1 To understand ihe various Artificial intelligence concepts.

coz To summarize basic krowledge ofAl & ML on the basis of advanced context adaptation,visualization &
Simulation capability.

c03 To optimize the effEtiveness ofdifferent strategies, policies and resources for innovation and education using Artificial
Intclligence.

0)---\- K +b
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M. Tech Mechanical Engineering 2od Semester Examinations to be held in the
Year MaY 2024, 2025, 2026

CLASS: M. TECH 2ND SEMESTER
BRANCH: MECIIAI\IICAL ENGINEERING
COT]RSE TITTLE: RESEARCII SEMINAR
COIIRSE NO.: MTME213

CREDITS:01
L T P Internal
0 0 2 50

Coursc Overview; The cou6e aims to expos€ students to the 'real' working environment and get acquainted with the organization

structure, business operations and adminisrative functions. To promote and develop presentation skills and import a knowledgeable

society. To set the stage for future recruitment by potential employers.

COURSE OUTCOMES

At the eDd ofthe course studenl rill bc sble to:

co1 Able to work in actual working environment 8nd identiry and compare tecbnical and practical issuesrelated to
the area of program specialization.

co2 Able to lvrite technical documenb and give oral presentations relatedto the work completed.

c03 Describe. interpret and anal,"-ze technical issues and develop competence in prcsenting.

Detailed Svllabus
The student will s€lect a topic ofseminar in emerging areas of Mechanical Engin€ering and study the same independently. The

topic ofthe seminar should not b€ the part ofthe curriculum. Each student is requked to givea seminar talk on the sarne before

the comminer constituted by the head ofthe dept. as per the guidelines decided by the depafiment from time to time.

Cotrtetrts and ForEst of Report:

The procedure for preparation of the report has to follow the format detemined by the Faculty based on theguidelines
below.

a) Geoeral Report Format: The report has to be typerritten on white A4 size paper, font-size of 12 points with tyPe face of
Times r.\ew Roman has to be used thoughout the repo , with linc spacing of l. The report has to be properlybound with 'spiral

bound'.

b) AbstracuPreface: This section ofthe report should contain briefdescription ofsummary ofthe Repon

c) Trble ofContetrts: This section ofthe report should consist of: i. Titles ii. SuFtitles iii. Page numbers Everyappendix

must have a title and each page must be numbered accordingly.

d) Refereucc: Provided that there are important rcsouces that are used as references while preparing the rePort acomplete list

ofthe tilles ofrefercnces concem must be includcd,

e) Appetrdix: Appendixes are additional information considered appropriate to support the main texl Others a) FigureVTables

all frgures, tablei and similar conte[ts must be captioned and labeled. Every figure or table must be mentioned in the main text.

f) List of Notstions ard Synbols: lf the report contains notations and symbols, the full definition must be given when each

notation or symbol first appeared in the main text. The list of notations and symbols with the full definitions can be placed after
.Table of conrents,. Every appendix must have a title and be mentioned in the main text where appropriate- Do NoT include

inelevant materials.

Note: SeEinar will bc evaluated oo itrtertrEl scheme wilh following compoDetrts:

1. Presetrtatiotr: 30Yo

2. ViYa-Voce: 30o/o

3. File: 40o/"

,/ 1:>---



M. Tech Mechanical Engineering 3d Semester Examinations to be held in the
Yea r Decembe r 2024, 2025, 2026

CLASS: M. TECII3"t SEMESTER
BRANCH: MECEAMCAL ENGIITEERING
COIJRSE TITTLE: DESIGN OF E)GERIMENT
COURSENO.: MTME30I
DIJRATION OF EXAM: 3 HOURS

CREDITS:04

L T P Marls
External Internal

3 I 0 15 25

Course Overview: Design of exp€riments (DOE) is a rigorous m€thodology that embles scientists and engineers to study the

r€lationship between muliiple input variables, or facton, on key output vadables, or responses, In this colrse, yo! will leam why

designed experimenrs are bener than tsial and error and one-factor'at-a-time approaches t'o gain 8n understanding of cause and

effect relationships and interactions between factors.

COURSE OUTCOMES
At the end ofthe couNe student will be able to:

c01
Leam how to plan, design and conduct experimenis eflicienily and effectively, and analyze thercsulting dala tc
obtain objective conclusions.

c02 Understand the process ofdesigning an experiment including factorial and fi:actional factorial designs.

c03
Deyelop appropdate experimenta.l design to conduct cxperiments for a given problan and formulateobjective(s)
and identifi key factors in designing experiments for 8 given Problem.

Detailed Svllabus
Utrit 1: Iltroduction: Strateg/ of experimentation, Some typical applications of experimental design, Basic principles,

Guidelines for designing exp€riments, A brief history of statistical design, Using statistical design in experimentation.

Simple Comparative Experiments: lntoduction, Basic statistical concepts, Sampling and sampling Distribution, Inferences

about the Differences in means, randomized designs, Paired comparison Designs, Inferences about the Vadanc€s of Normal
Distributions.

(9 hours)

Uoit 2: Introductiotr to Fsctorial Desigtr: Basic definition and principles, Advantages of factorials, The two factor factorial
design, General factorial design, Fitting response curves and Surfaces, Blocking in a factorial design 2k and 3k factodal

designs lntoduction, analysis of the 2k factorial design and 3k factorial design. Fractional factorial designs lntroduction,
fractional replication ofthe 2k factorial design-onehalf, one-quaner and the general 2k-p ft'actional.factoriat design.

(9 hours)

Unit 3: Regressiotr analysis: Intsoduction, simple linear regression, hypothesis testing in simple linear regrcssiorL interval
testing in simple linear regrcssion, model adequacy checking-rcsidual analysis, the lack-of-fit test, the coefficient of
determination, Multiple linear regression, hypothesis testing in multiple linear regression, other linear regression models.

Related problems.
(9 hours)

Unit 4: Tsguchi Mcthod of Design of ErperimeDts: Conc€pt desigL Parameter design, Tolerance d€si8n, Quality loss

function, Signal-to- Nois€ ratio, Orthogonal aray experiments, Analysis of Mean (ANOM), Quality characteristics,

Selection and testing of loise factors, Selection of contsol factors, Parameter optimization experiment, Parametsr design case

sNdy.
(9 hours)

Utrit 5: Respoose surface Dethodolory: lntroductiorL the method of steepest ascent, analysis of quadBtic models, response

surface designsdesigns for fining the 1st order and 2nd order models, related problems. Analysis of Vadance (ANOVA):
Intoduction; Example of ANOVA process, Degrees of fieedom, Error variance and pooling Error variance and applicatior;
Enor varianc€ and utilizing empty columns, the F-test.

(9 hours)

Note: The Question paper will comprisc of 7 qucstions of l5 Esrkt each utriforEly distributcd over the cntircsyllabus
based oD te.ching houi!. Thc crndidrte shsll hryc to attempt aoy 5 questions.

RccoDEetrded Books:
I lnduction to Linear Regression Anatysis" Montgomery D.C., Runger G.C., John Wiley

2. Process and Product Optimization Using Designed Experiments Myres R.H. and MoDtgomery D.C John Wiley

3. lntoduclion to QMlity Engine€rirg Taguchi, GUNIPUB, White Plains, New Yor

L++s +V tu



CLASS: M. TECH 3'd SEMESTER
BRANCH: MECIIAMCAL ENGINEERING
COURSE TITTLE: ROBOTICS

COIIRSENO.: MTME32I

DIIRATION OF EXAIVI: 3IIOURS

CREDIIS:04

L T P
Marks

Erternal Internal

3 1 0 /f, 25

M. Tech Mechanical Engineering 3'd Semester Examinations to be held in the

Year Decembe r 2024, 2025, 2026

course oveniew: Robotics courses cover multiple scienceJineal malh.and technology disciplines including machine leaming

anificial inrelligence, data science, o*igr, 
"rJ 

l,lgi"."ring. This course is designed o-lntroaice you to each of these areas and

jump stafl your ciueer in ttris exciring'?nd .pii& .--p-?i"g f"ld. Students 'iitt leam the math and robot programming tools

required to build robors, tio, tr," 
^..,','i"nt 

of" ti"f-Jotfa pioblem to the design and development ofa solution'

Detailed Svllabus

Unit 1: lntroduction to robotics, classification of robots, workpace analysis, maniPulator'

ir"rii"^",rct pi"fi.inarv, position anJ orienution of a rigid body' 
-co-ordinate 

aansformation'

transfomations.

I,nit2:Kinematicsmodelingofmanipulatorarms,openkinematicchains,thedenain-Hanenb€rgnotalion,kinematicsequations'
Kinematics Il: Differential Motion: Kinematic mod;ling of instantaneous motions, differential relations' inlinitesimal relations'

computation of the manipulators, Jacobian (9 hours)

UtritJ:stalics:Forceandmomcntanal}sis'equivalentjointtorques'duatity,transformationsoflorceandmoments.Dynamics:
NeMon-Eul€r formulation or .qrutioi 

- 

oi motion, basic dynamic equaiion, closed form Dynamic equations, physical

interpretation ofthe dynamic equation (9 hours)

Unit4:LangangianFormulationofthemanipulatordynamics,.Lacrangedynamics,themanipulatorsinertiatensor'deriving
i"C.-g" .i io;"qration, tra$formations of generalized co-ordinates. 

(9 hours)

Ilnft 5: Trsiectory control: Introduclion- position conuol. load scheme work trajectory control' sliding surfac€s'Perfect tracking

]iii;ili.}'J.c"oilllu*t. *"tinrout *huol law to approximale switchbd con[ol 
(9 hours)

Note: The Ouestion Daper wiu comprise of 7 qucstiotrs of l5 Es-rks each uniformly distribotcd oYer the etrtiresyll8bus

;;:; ;,"i;;i;;;[il tte canaiaate sbsll have to stte'Pt anv s qucsiions'

Books Recommetrded:

1. Robotics by J. Baillieul, D P Manin,RW Brocketl' Bruce R Donald

2. Robotics: Designing the Mechanisms for Automated Machinery by Ben'ZionSandler

i. cornprt"tion"t-rriniiples of Mobile Robotics by Michael Jenkin' Gregory Dudek

c. Erroi Detection and Recovery in Robotics by Bruce R Donald rTechnology

5. Remote ControlRobotics by CraigsayeE

6. Handbook of lndustrial Robotics edited bv ShimonY 
,[JJrqf

)-] kcAV \ tu

At thc end of thc course student rvill be able to:

-nematics 

of series ard parallel roboB'
Calculale $e forward kinematics and inve6e kinematrcs oI senes anu PTI''
b the path Planning for a robotic system

CalAffi the J"cobtan for seriss and parallel robots'

Kinematics I: Geomeu-Y

Euler angle, homogeneous

(9 hours)



M. Tech Mechanical Engineering 3'd semester Examinations to be held in the
Year December 2024, 2025, 2026

CLASS: M. TECH3.d SEMESTE,R
BRANCH: MECHAMCAL ENGIIYE,ERING
COURSE TITTLE: IITIDUSTRIAL AII-IOMATION
COURSE NO.: MTME322
DIIRATION OF EXAM:3 HOURS

Course 
-Overview: 

This couse Provides an overall exposurc to the terhnology of Industrial AulomatioD and Contsol as widely
f] l:131.".Y:f .l] tlpes,both. for discrete and continuous manufacturing. 

-i-tre 
course discusses a ,ria" r-g" or ,"t"tea topi",Irom tne advantage and architecture of.automation systems, mcasurement systcms including sensors and sigral conditioning,

discrete and continuous variable conhol systems, hydraulic, pneumatic and electric actuarJrs, industrial co?munication and
embedded computing and CNC Machires.

Detailed Syllabus
Unit l: concept of automation in industry, mechanization and automation, classification of automation systems,advantages and
disadvantages of automation in industry, applications of automation.

(9 hours)

uDit 2: Air cylinders -+heir design and mounting; pneumatic and hydraulic valves- flow control valves, metering valves,
direction contsol valves, hydraulic servo systems; pneumatic safcly and remot+contol circuits.

(9 bours)

unit 3: Basis of automated work piecc handling - working principles and techaiques, job orienting and feeding devices. Transfer
m€chanisms- automated feed cut ofcomponents, performance analysis.

(9 hours)

UDit 4: Assembly automation, automated packaging and automatic inspection. computer aided retrieval type process
planning systems, generative process planning systemi, benefit and cAPP, machinabiliry dara systems. computer generated
timc stardards.

(9 hours)

Utrit 5: Inboduction to robot technology- robot physical configuration and basic robot motions. Types of manipulalors-
consbuctional feanrres, servo and non-servo manipulatoN. Feedback systems and sensors- encoders and other feedhack
systems, vision, ranging systems, tactile sensors. Programming languages- iescription ofvAL and other languagi.

(9 hours)

.f,l:; T: Qrcstion paper.will comprise of 7 qucstioEs of 15 marks cach uniformly distributed oyer the etrtiresyllabus
Dascd or aeacting hoqrs. The catrdidaac shall haye to attcEpt sny 5 qucstiotrs.

Refereoce Books:
1. CAD/CAM- Groovo, M.P. & Zimmer, E.W prenrice Hall 1987
2. Robotics for Engineers- Yoram Koren McGraw Hill 1992
3. Robot Manipulators- Paul, R.P. MIT press 1993

CREDITS:04
L T P Marks

External lnternal
3 I 0 75 25

At tbe eud ofthe course student will be able to:
Design.instalIandmaintainautomationandcontrol'y't..'-@
flexible manufacruring systems in industries.

Acquire the skills reqri.ed fo. auto@
Implement industrial processes include dissete *-ufart .@
process control.

q*Y*
.-
)'-

4. Numerical Conrol and CAM-pressmarl R.S. &Willians,
5. Fluid Power Control Shearer P. John Wiley)-v @

John Wiley 1993

A)--.,Y
iE>\,



M, Tech Mechanical Engineering 3d Semester Examinations to be held in the

Year Decembe r 2024, 2025' 2026

CLASS: M. TECH 3'd SEMESTER
BRANCH: MECIIAMCAL ENGINEERING
COURSE TITTLE: MECHATROMCS
COURSE NO': MTME323
DIJRATION OF EXAM: 3 HOIIRS

course ovcrview: Mechatronics is a multidisciplinary engineaing field that combines systems design, comPuter' electronic'

mechanical, and control engineering. ili;';;il;"rk eIecU'icaiengineerinc basics. such as sensors' logic gates' oPmaps'

conuollers and micropr*"rroo -d un"ilg 
"'ri 

.iifii "i"i -ii.t 'rt'i"t 
".nott" [. rearners todesign a mechatsonic svstem'

Detailed Svllabus

Utrit 1: IDtroduction: Definitions, rends, conEol systems' microprocessor / micro contsoller based contsollers' PC based

conEolleB, applicarions: spM, rouoL 
"ffii .*-rri*l'ii;s,'c[rr. senso" i"chooloS,: Sensor and transduc€rs' terminologr'

disolacement, position, proximity - ";;;;' 
velocity - tacho generators' force - stain gauges' Pressue' temp€ratwe-

;:"#;;;ilt,"iil;, tr,J,^i,too, riehi;iJ"'- pt'oto"i"ctti" s"nso.'' IR t"n*ts' t"nsor selection 
(9 hours)

UDit 2: signal conditioning: lntroduction, the operational amp]ifiel, protection, filtering, wheatslone bridge, diSitalsignals,

.riilon-*"t,L" *ouisition] digital signal processing, Pulse-modulation (9 hours)

UDit3:Precisio[MechsnicalActuation:Pneumaticactuationsystems'electro.Pneumaticactuationsystems,hydraulicacfuation
srsrems. elecrro.hydraulic actuation ,rl"rr,'r.J-t"J ,yu.r!, ,,o.. 

"f 
rotiln, kinematics. inverse kinemalics' timing bels'

b,all screw and nut, lin.* rnotion gria"s, iin"-a, bearings, harmonic transmission, bearings, motor / drive selection 
(g hours)

Unit4;ElectronicDevicesandCircuits:semiconductordevices,diodes.andLEDS,zenerdiodesandvoltageregulalor,inductive
kick, bandwidth. frequency yo n *rp."*""i'" rn*"***i .yi*r, tip.i. r*Jitt"t circuis, amplifiers ElectrorDechatric'l

Drives: Relays and sot"noio", 
'ttpptt?o-to"' 

oc-i'*hta -a U'""U"" *oi-s' oC servo motors'Ac / DC motors for non-servo

morion drives, braking ,n.tf,oOr, prtr" 'JJi#i"ra',,f""i"0. ilp.f., a;er. t'tosiJ driues, sCR drives, variable frequ"n"' *1'r"iou.ry

tJnit5:MicroprocessoE:control,microcomputersEuctue',microcontrollers,digltalinterfacinganaloginterfacing,DAc,ADc'
applications. loput / output systeDs: Interfacing inpur / ouqut ports, interface lequiremens' peripheralinterface adapters' serial

communication interfac€. direct memory acc€ss' (9 hours)

Note: The Questiotr PaPer will comprisc of 7 questions of 15 marks c{ch utriforEly distriboted over thc eDtiresyllabus

;;;;;i*-.;i;; hrirj. rle canaiairte shsll brve to sttempt aDv s quesriotrs'

Books recoEmcDded:

1. Understardilg Electro-Mcchanical Enginee ng- An Introduction to-Mecharonics by Kamm' Prentice-Hall oflndia'

2. Computer Coitrol ofManufacturing system by, Koreq Mc€rav Hill'

3. Production Systems and ClM, Croover, PHI'

CREDITS:04

L T P
Marks

-External
Internal

3 1 0 7S ,<

At the end ofthe course student will be sble to:

i standard tools'Practices
c031C.1:
c031c.2:

fi-rocessesanoprocedures.

4. Flexible Manufactu ng systems, by Maleki, Prentice Hall'

S*.-...'A-+ *q



l Performance or work dooe:

2. Scmilar :

3. Viva :

4. Report :

3070 oftotsl itrtcrtrsl Earks.

25Yo oftotrl itrtcrtrsl m8rks.

257o oftotrl intcrtrsl marl(5.

201lo of toirl htertrsl Errl(s.

CREDITS: 10

L T P
Marks

Internal
0 0 20 250

\A^"

wq
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M. Tech Mechanical Engineering 3d Semester Examinations to be held in the
Year December 2024, 2025, 2026

CLASS, fU. ffCS3rd SEMESTER
BRANCH: MECHAMCAI ENGIIIEERING
COIIRSE TITILE: DISSERTATION-I
COIIRSE NO.: MTME3ll

Course overview: The disserration is an yearlong activity, to be carried out and evaluated h two phases i.e.

Phase-l: July/August to Dccember/January and

Phase-ll: January/February to JundJuly.

Detailed Svllabus

Dissenation work-l is by far the most important single piece of work itr the post graduate program. It provides the opportunity for

the students to demonstrate independenc€ and originality ofproviding the solutions ao emerging industriaytechnical problems. The

dissertation topic should be chosen to ensure the satisfaction of the urgent need to establish a dirert link bctwe€n education,

national development arld productivity and thus reduce the gap between induslry and academics. The dissqtation topic must

involves a combination of sound background research, a solid implementation and a thorough evaluation of dissertation outputs in

both absolute and relative terms. lnterdisciplinary dissertation proposals and innovatiye dissertations are encouraged and more

appreciable.

Student should complete the followinS: Literature Review, Problem Definition, Motivation for study, Obje€tives of study,

Approach for conducting study/research, Implementation, Report and Presentation. Also, student should figue out the

methodology, resources required and timeline ofwork.

Students have to submit a project proposal to Mechanical Engineering Departnent comprising of Foposed tittle of
problem, Literature review and objectives of work, proposed methodology and application of study, refercnces and timeline of
work.

The project proposal submitted by the student will be reviewed by a commin€€ of HOD ard faculty members formulated by the

department on the basis of report, presentation and viva-voce. Aftsr rcviewing the fsasibility of the proposal, supervisors are

allotted to the student. While submitting the project proposal, student should keep in mind that pure survey reports with no

supporting implementation or theory are not acceptable. [n case of unsatisfactory performance, student is recommended to repeat

the Di ssertation-l work.

Note: Dissertatiotr-I will be evaluated on IDternal scheBe with following compotrcnts:

=.-'--'



M. Tech Mechanical Engineering 3'd Semester Examinations to be held in the
Year December 2024, 2025, 2026

CLASS:lil. TECH 2ND SEMESTER
BRANCH: MECHAMCAL ENGIIIEERING
COURSE TITTLE: DESIGN OF E)GERIMENT LAB
COURSE NO.: MTME3I2

Course Overview: Design of experiments (DOE) applies to many different investigation objectives, but can be especially

important early on in a screening investigation to help you determine what the most important factors are. The DOE lab enables

the students witl understanding fhe implications of different design of experiments. Leamers who complete this lab course will
b€ able to have knowledge ofdifferent DOE techniques, thus helpful in applying the strategies in rcsearch.

Dctailed Svllabus
List ofErperimelts:

l. To understand the exp€rimcntation strategy with implications on guidelines for designing experiments.

2. To study the different types of distibutions.
3. To study and understand the factorial design.
4. To anal)ze a mathematical problem using simple linear regression.

5. To implement the Taguchi method ofexperiment in rcal time problem.

r_ote :

l. Additioml lab/erperimeflt can b€ performed based otr course coDtetrt requireEenl
2. Simulation/virtual labs catr be used to enharce the practical ability ofstudetrts.
3. Laboratory workwill be evalualed on itrternal scheme with followilg components:

(i) L8b. work (Continuous AssessEent) 70yo
(ii) viva 30%

CREDITS:02

L T P Internal

0 0 4 100

COURSE OUTCOMES

At the etrd of the course studetrt will be able to:

cot To uoderstard the how to plan, design and conduct experiments efficiently and effectively.

c02 To summarize the different methods of design of exP€ri ments.

c03 To apply the desifFr ofexperiments in the real-life problems.

-L---v ;H- kY ws
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M. Tech Mechanical Engineering 4th Semester Examinations to be held in the

Year MaY 2025, 2026, 2027

CLASS: M. TECH 4ih SEMESTER
rnenCllt MECIIAMCAI ENGINEERING
bounsB urrr,E : DISSERTATIoN-tr
COIIRSENO.: MTME4rl

courseoveraiew:Res€rchanddevelopmentprojectsbasedonproblemsofpracticalandtheoretical

lnterest. problem definition, background research, development of overall project plan. Evaluation will b€ based on student

seminars, \aritten reportg and evaluation of the develoP€d system ard/or theories'

At least one publication in a joumal ofrepute is mandatory for the final evaluation ofDissertation'

Detailed Svllabus

Dissertation woIk.II is generally ".on.inuu.io.h" 
Di,,e(ation workl and it is 8 student's effort to rcach at the optimum

solutionoftheproblem.Dissertation-Itisbasedonareportpreparcdbystudentsondisssrtationallottedtothem.Inthis'student

should perform the design, development and testing of the proposed work as per the schedule'

Studenb have to submit a dissertstion report which consists offollowing sec{ions:

1. Introductiol.

2. Literaturc Review'

3. Research GaP

4. Problem Statement

5. Methodology.

5. Results and Discussion'

7. Conclusion,

8. Refcrences.

Thisworkwillbeevaluatedbytheguidealongwithextemalexaminelonthebasisofreport,presentationandviva.voce.lfthe

workofthestudentiSfoundtobeinsufficientandconsistofplagiarism,thecommitte!mayrecommendforextensionor

rep€at'ingofwork.Plagiarismuptolo%isacceptable.studentshavetopublishtheresealchwolkinatleastonereputedjoumal

or conference

Note:Disscrtatio!-IlwillbeevslustedforinterEalaDdertcrnaleYrluatiotr.Iuterualevsluatiotrwillbedonebasedon

fotlowi[g comPonents:

CREDITS: 19

L T P Internal External

0 0 38 300 150

l. PresentrtioD/ DemoDstratioD:

2. Report :

3, Viva-voce

40Yo oftotal irterBal msrks'

4070 oftotal itrternal msrks'

: 2OYo oftotal iutcrnal Brrks'

+---4- wkv
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