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ANNEXURE-I
UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech 1* Semester Mechanical Engineering
For Examinations to be held in the December 2020, 2021, 2022

Contract Hours/Week: 19

Teaching Marks
H Week
Subject Code Subject ours/ Wee Credits
Internal |External
S.No L Tl P
1 MTME101 Research Methodology 3 0| O 3 25 75
) MTME102 Advgnceq Operations & Maintenance 3 ol o 3 75 75
Engineering
3 MTME103 Industrial Safety 3 0| O 3 25 75
4 MTME104 Ad.va.nced CAD Modeling and 3D- 3 ol o 3 75 75
Printing
Elective-I
MTME11A Flexible Manufacturing Systems
5 MTME11B Quality Control and Reliability 3 0| O 3 25 75
MTME11C Condition Monitoring and Fault
Diagnosis
6 MTME131 Advanced CAD Modeling Lab 0 0| 4 2 75 -
Total Credits 17 200 | 375
Remarks:

e The students will have a choice to choose one Elective | between Flexible Manufacturing Systems,
Quality Control and Reliability and Condition Monitoring and Fault Diagnosis of their choice as per
approval of the department.




For Examinations to be held in the December 2020, 2021, 2022

CLASS: M.TECH 15" SEMESTER

BRANCH: MECHANICAL ENEINEERINE
COURSE TITTLE: RESEARCH METHODOLORY
COURSE NO.: MTME101

DURATION OF EXAM: 3 HOURS

L{T|P|C Theory Internal
FExternall
30|03 75 25

Course ORleriel : Research Methodology is a hands-on course designed to impart education in the foundational
methods and techniflues of academic research in social sciences and business management context. Research scholars
would examine and be practically exposed to the main components of a research frameworf@i.e.Blproblem definitionf
research designldata collectionBethical issues in researchEreport writingfland presentation. Once elluipped with this
knowledge, participants 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 those deployed in professional research environments.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO101.1: Develop understanding of the basic framewor of research process by exploring various research
designs and techniRlues.
CO101.2: Identify various data collectionBprocessing and analysis methods.
C0101.3: Develop an understanding of the ethical dimensions of conducting applied research

Detailed Syllabus
Unit 1: Research Methodology@An Introduction@®ature and Obl&ctives of ResearchETypes of ResearchZResearch

Methods and MethodologyllDefining a Research ProblemBTechniflues involved in Defining a Problem. Alternative
approaches to the study of the research problem and problem formulation. Formulation of hypothesisFeasibilityZ
preparation and presentation of research proposal. @ hours

Unit 2: Statistical Analysis: Introduction to statistical analysis® Probability and probability distributions binomial?
PoissonBlexponential and normal distributions and their applications. @R hours

Unit 3: Sam@ling and Scaling Technilues Samplingl Primary and secondary dataRltheir collection and validationf
methods of sampling® Simple random sampling® stratified random sampling and systematic sampling Attitude
Measurement land Scalesl Issuesk Scaling of attitudell deterministic attitudes@ measurement models summative
models@multidimensional scaling. @7 hours

Unit @: Methods of Data Analysis: Selection of appropriate method Data Processing Operations@Elements of Analysisl
Statistics in ResearchlE Measures of DispersionMeasures of SEewnessk Regression Analysis@ Correlation Tests of
significance based on normallEt and chi sBluare distributions. Analysis of variance. @7 hours

Unit 5: Basic Principles of design of experimentsElcompletely randomiZed and randomied bloc designs. Editionf
tabulation & testing of hypothesesilinterpolation of resultsEpresentationBstyles for figuresitables@textBRuoting of
reference and bibliography. Blse of software for statistical analysis lile SPSSEIMini Tab or MAT LabRReport writing?
preparation of thesisBluse of software lifle MS Office. @ hours

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attem@t any 5 Rluestions.

Recommended Fooks:

1. “Research Methodology”, C.R. Kothari, Wiley Eastern.

2. “Formulation of Hypothesis”, Willkinson K.P, L Bhandarkar, Himalaya Publication, Bombay.

3. “Research in Education”, John W Best and V. Kahn, PHI Publication

4. “MATLAB, An introduction with Applications”, Amos Gilat, O’Reilly Media,2003.

5.“ Intellectual Property in New Technological Age”, A. Lemley, 2016.

6. BoothBEIColomb and @ illiams. The Craft of ResearchlR niversity of Chicago PressEChicago & LondonBESecond edition?2003.
7.bhn & . Creswell. Research DesignRlSage PublicationsElEl ew DelhifThird Edition?200E.



For Examinations to be held in the December 2020, 2021, 2022

. ST
CLASS: M.TECH 1>" SEMESTER LITIP]|C Theory Internal
BRANCH: MECHANICAL ENZ INEERINE Externald
COURSE TITTLE: ADVANCED OPERATIONS B MAINTENANCE 3/0lol3 75 25
ENER INEERINE

COURSE NO.: MTME102
DURATION OF EXAM: 3 HOURS

Course OClerRliel : This course provides the necessary BEnowledgellunderstanding and sBills for the future to those
learners who wish to start a fulfilling career as technician in the area of operations and maintenance engineering.
Learners will have the opportunity to learn basic scientific and mathematical methods to apply in subl@cts such as
thermodynamics and heat engines. Learners will be exposed to the different materials used in common engineering
situations and their properties. This Blualification not only provides access to more specialist units but it also broadens
and deepens the learners’ experience in preparation for the real world at worfZ. This course includes wor-related
training and practice.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
C0102.1: Explain maintenance obfEctives and functions and determine failure probability@survival probability

and age specific failure rates of eRBluipment and components.

C0102.2: Determine the optimal overhaulBrepairreplacement maintenance policy for an eBluipment subfct
to brealfldown and to determine optimal interval between preventive replacements for individual
and group replacement of eRuipment.

C0102.3: Explain different maintenance systems and the steps involved in establishing a maintenance plan and

designing a technically sound preventive maintenance and lubrication program.

Detailed Syllabus
Unit 1: Importance of Maintenancel@ Definition of Maintenance and obctives@ Modelling of an industrial plant®

Principles of Planned Preventive Maintenance BPMEITotal Productive Maintenancellindustrial case studies and issues
with customiFation. & hoursk

Unit 2: AvailabilityBEffectiveness and Bser Relluirements@iConcept and definitions for system effectivenessiiMean
Time between Failure EMTBF2 and Mean Time to Repair BMTTRER Failure rate and distribution®@ FMECA and FTA
technilBueslReliability Centred Maintenance BRCMERIE uman System Integration @ISIE Testing and Evaluation Data
collection and management@interpretation of data. & hoursk

Unit 3: Introduction to failure analysis@Failure modesEMachinery component failuresiiCase studies of machine failuresf
Introduction to condition based maintenancelMachine condition monitoring techniRuesBStatistical data analysis and
machine health diagnosis. Ehours?

Unit &: The principles of wor planning and worl control@Asset and facilities maintenance reBuirements planning®
Maintenance resources and capability planning® Inventory and supply chain managementR Buman Factors in
Maintenancel2 Optimising Scheduled® unscheduled and condition based maintenancel Financial control in
maintenancelMaintenance Management SystemsBlindustrial case studies. & hoursk

Unit 5: Introduction to the DiagnosticsEIPEIMECBM Design with emphasis on holistic life cycle designEIReRluirementsl
Metricsland Cost BenefitRlbusiness intelligencelland system design for support solutionSystems thining for FMECA

and PEMECBM modelling processFault Detection and Isolation ApproachesEland wider reliability and maintainability
managementBlAdvanced R&D in PEM AlgorithmsEPE MECBM Reasoning Methods and ExamplesEPrognostic Algorithm

Approaches and Examples in relation to the design of a support solution. @ hoursE

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed oer the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Flooks:
1. Srivastava S.K., “Industrial Maintenance Management”, - S. Chand and Co.R1ER1
2. Bhattacharya S.N., “Installation, Servicing and Maintenance”, S. Chand and Co., 1995



For Examinations to be held in the December 2020, 2021, 2022

CLASS: M.TECH 15" SEMESTER L{T|P|C Theory Internal
BRANCH: MECHANICAL ENZ INEERINE BExternal®
COURSE TITTLE: INDUSTRIAL SAFETY 30|03 75 25

COURSE NO.: MTME103
DURATION OF EXAM: 3 HOURS

Course OFRlerlie? : Safety is one of the Fley dimensions of engineering asset management. Safety by design or
prevention through design is in the core for maintaining engineering system safe. The obctive of this course is to
impart Enowledge on different facts and aspects of engineering systems safetyllfocusing on toolsEtechnifues and
methodologies needed for prevention of occurrences of unsafe operation and accidents under different industrial
settings. Blpon completion of the coursel@ithe students will be eRluipped with concepts of engineering systems safety
dimensions of engineering system safetyllsafety design and mathematical analysisEdesign for engineering system
safety and control for safetyBland integrating safety with other operational goals such as Buality and reliability.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
C0103.1: | Bnow about Industrial safety programs and toxicology®Industrial lawsEregulationsand source models.

C0103.2: nderstand about fire and explosionBpreventive methodsrelief and its sifing methods.
C0103.3: nderstand the methods of halard identification and analyse industrial haBards and its ris®
assessment.

Detailed Syllabus
Unit 1: Industrial safety@Accidentficausesiitypesresults and control@mechanical and electrical haBardsBtypeskicauses

and preventive stepsBprocedurelldescribe salient points of factories act 1242 for health and safetyBlwash roomsE
drinBing water layoutsBlightRlcleanlinessfirelliguardingBlpressure vesselsletcllSafety color codes. Fire prevention and
fire fightingBleRluipment and methods. & hoursk

Unit 2: Risk Assessment: Basic concepts of ris@-reliability and halard potential — elements of risil assessment —
statistical methods- control charts- appraisal of advanced technilues — fault tree analysis — failure mode and effect
analysis- Bluantitative structure- activity relationship analysis- fufEly model for risi assessment. & hoursk

Unit 3: Standards for Safety and Risk Analysis @SOE Bureau of Indian Standards on Safety and Bealth2144ER —-1FRFRE
and 15001- 2000RILO and EPA Standards. Cyber security Ris® and challenges in Industry 4.0. @ hoursE

Unit @: Sources of information on Safety, Health and EnRironment Protection. Compilation and collation of
informationBAnalysis & use of modern methods of programming@storing and retrieval of MIS for SafetyFlealth and
Environment. QCC RS Computer Software Application and Limitations. Status and future goals of computer utiliation
in SafetyBl ealth and Environment BBE ERServices in Industries. @ hoursE

Unit 5: Fault tracing: Fault tracing-concept and importancelldecision tree conceptfineed and applicationsBlseRluence

of fault finding activities® show as decision treelldraw decision tree for problems in machine tools hydraulic

pneumaticautomotivelithermal and electrical eRluipment’s like, I. Any one machine tool, ii. Pump iii. Air compressor,

iv. Internal combustion enginelZv. BoilerRvi. Electrical motorsETypes of faults in machine tools and their general causes.
@ hoursE

Note: The Question Faller & ill com@rise of 7 Fluestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Books recommended:

1. Maintenance Engineering Blandboolliggins & MorrowlDa Information Services.
2. Maintenance Engineeringll. P. BlarglS. Chand and Company.

3. Pump-hydraulic CompressorsBAudelsEMcgrew Blill Publication.

4. Foundation Engineering BlandboolER interornkR anskEiChapman & Rall London.



For Examinations to be held in the December 2020, 2021, 2022
CLASS: M.TECH 15" SEMESTER

BIRANCH: MECHANICAL ENE INEERINE) L| T|P|C| Theory Internal
COURSE TITTLE: ADVANCED CAD MODELLINE AND 3D-PRINTINE BExternal®
COURSE NO.: MTME10Z 3({0(0(3 75 25

DURATION OF EXAM: 3 HOURS

Course OClerRiel : This course will demonstrate how to use 3D printing software to create digital designs that can be
turned into physical obcts. It will also demonstrate how 3D scanners worZlito turn physical ob@cts into digital designs.
This course is hands-on in nature and will provide step-by-step instructions to guide you through two popular 3D
modeling programs. Learners who complete this course will be able to use 3D software to design a wide variety of
obcts for both personal and professional use.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO10Ra.1: Demonstrate Bnowledge of Bley historical factors that have shaped manufacturing over the centuries.
CO10R.2: Explain current and emerging 3D printing applications in a variety of industries and describe the

advantages and limitations of each 3D printing technology.

C010R.3: Evaluate real-life scenarios and recommend the appropriate use of 3D printing technology

Detailed Syllabus
Unit 1: Advanced solid modeling operationsEModeling of parts with complex shapes and freeform surfacesiDiverse

and unconventional methodologies for CAD worERIMechanical Drawing Modelling operations for sheet metal parts.
& hoursk

Unit 2: Modern CAD system for high Buality CAD models with complex shapesZ3D CAD modelseICAD models for
additive manufacturing. & hoursk

Unit 3: Introduction & Blistory of 3D- Printing@flReed for the compression in Product development Browth of 3D-
Printing Industry. & hoursk

Unit &: Classification of 3D- Printing@Stereo lithography@BLARsystem & principle@Process parameterfprocess details of
SLARIData preparation@data files of SLAEMachine details & Application of SLA. & hoursk

Unit 5: Selective Laser Sintering BLSE IntroductionSLS Machine Type — DetailsBISLS principle of operationfIProcess
parameters of SLS. Laminate ObRct Manufacturing B OME- Principle of operationELOM materialsELOM Process details
& Application. @ hoursE

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Fooks:

. Paul F. Bacobsi"Stereo lithography and other RP & M Technologies"RASMERR 2 1RR6.

. Flham D. T & Dinl®dy S.S "Rapid Manufacturing" Berlog London 2001.

. Rapid automated by Lament wood. Indus press & ew Elor(

. Terry @ ohlers "l ohler® Report 2000" & ohler® Association 2000.

. Rapid prototyping materials by BlurumurthiilISc Bangalore.

. Chua Chee Kai, Leong Kah Fai, “3D Printing and Additive Manufacturing: Principles & Applications”, 4th Edition,
orld Scientific2015.

U hkh WN B




For Examinations to be held in the December 2020, 2021, 2022
CLASS: M.TECH 15" SEMESTER

BRANCH: MECHANICAL ENZ INEERINE LI T|P|C Theory Internal
COURSE TITTLE: FLEXIZLE MANUFACTURINE SYSTEMS EExternall
COURSE NO.: MTME11A 30|03 75 25

DURATION OF EXAM: 3 HOURS

Course ORerfZliell : The course will cover the practical integration of individual pieces of automation and various levels
of electronic control to create stand-alone automated fabrication and assembly systems. Theory modules of the course
will present the various types of communication interfacing reluiredBlthe various levels of machine hierarchylthe
human sBlills and Enowledge levels needed to achieve a successful CIM operation. Included will be a study of product
design refluirements for parts@feeding and automated assembly and the effects of component Ruality on automated
assembly. The learner will integrate a variety of manufacturing elBuipment to createld program and operate a
automated manufacturing cell and an automated material handling cell BEAMEICE This cell is Bined to the AMEC.
Flexible Manufacturing Systems BFMSEwill be presented. Students will evaluate the refluirements of implementing an
FMS.

COURSE OUTCOMES
At the end of the course student @ ill be able to:
CO11A.1: nderstand different types of manufacturing available today such as the Special Manufacturing
SystemBlthe Manufacturing CellBand the Flexible Manufacturing System BFMSE
CO11A.2: Learn the fundamentals of computer assisted numerical control programming and programming

languageskithe automated flow lines.

CO11A.3: SummarilZe the concepts of modern manufacturing such as BTEsupply chain management and

lean manufacturing etc.

Detailed Syllabus
Unit 1: Introduction: Introduction to Manufacturing Systemsl Different types of manufacturing systemsBolume

Blariety relationships for understanding manufacturing systems. & hoursk

Unit 2: Flexibility and automation: Different types of flexibility in manufacturing@Different types of FMS building
blocls. B2 orl stationEStorage retrieved systemBEmaterial handling systemsBcomputer control system.
& hoursk

Unit 3: Machining system of FMS: Florifbontal machining CentersBEertical machining CentersIntegrated Material
BlandlingflAutomated Rluided BehiclesBAutomatic Storage and Retrieved System. & hoursk

Unit @: Broul technology: Part classification and coding@lproduction flow analysis@Machine Cell designflComputer
Aided Process Planning. & hoursk

Unit 5: JIT System: Characteristics of AT pull methodBEsmall lot sifeskEworf station loadsflexible worl forcellline flow
strategy. supply chain management Preventive maintenance - Blanban systemBEvalue engineeringll MRPERTE lean
manufacturingBlZluality concepts and management. @ hoursE

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZe to attem@t any 5 Rluestions.

Books recommended:

1. AutomationBEProduction Systems and Computer integrated Manufacturing by MP. Blroover.
2. Bland-bool of Flexible Manufacturing Systems by Bland &. Bha.

3. Flexible Manufacturing Systems by Bbseph Talavage.



For Examinations to be held in the December 2020, 2021, 2022
CLASS: M.TECH 15" SEMESTER

BIRANCH: MECHANICAL ENE INEERINE) L| T|P|C| Theory Internal
COURSE TITTLE: QUALITY CONTROL AND RELIARILITY BExternal®
COURSE NO.: MTME11R 3({0(0(3 75 25

DURATION OF EXAM: 3 HOURS

Course ORlerZliel : This course introduces students to concepts and methods of modern statistical Bluality control.
Students learn to apply standard Buality control tools. They learn the theoretical statistical concepts that Rustify the
use of particular Ruality control tools in particular situations. They learn theory and methods for analying the
performance of different Ruality control tools. The use of appropriate software for statistical and Ruality analysis is
taughtRland is necessary for successful completion of some homeword assignments. Issues of ethics and professional
responsibility and their relation to product Buality are discussed. Reliability Engineering is designed for practicing
engineerslthis course focuses on teaching you to increase product reliability. The course covers such topics as model
product failure timesRanalying data to determine reliability characteristics®and other general data driven decisions
to insure a reliable product.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO11pm.1: Binderstand the concepts of reliability and maintainability and use control charts to analye for
improving the process Buality.
CO11R.2: Describe different sampling plans.
CO11R.3: AcBluire basic Bnowledge of total Bluality management.

Detailed Syllabus
Unit 1: Introduction: Concept of BlualityRlR eed@Factor influencing Bluality@ Types of Bluality@Quality control@Cost of
Rluality controlRQuality assurancellBenefitseiModern conceptllinspection and Rluality controlBQuality characteristicsk
Quality circles with case study. & hoursk

Unit 2: Statistical Concellts and Control Charts: Review of fundamental statistical conceptlFreRuency distribution

Central tendencymeasures of dispersionProbability distributionsstatistical Buality controlZTheory of control charts?

Control charts for variables and attributes EEREPENp and C chart@their advantages and disadvantages@Applications.
& hours?

Unit 3: Total Quality Management: IntroductionfConcept of Total Bluality@Quality function deployment tools for
continuous Rluality improvement with case study®1SO E000R000 family of standardsf Six sigmalZ DMAIC and its
comparison with ISO system. & hoursk

Unit @: Reliability: Introduction@Factors effecting Reliability@Failure and its typesfFailure curvelireliability and its
managementll MTBFEIMTTFE Relationship bBw reliability failure rate and MTBFZand its characteristics@ reliability
predictions and analysisESystem reliability analysisEReliability test and life testing plansBETypes of testEMaintainability
and Availability. @ hoursE

Unit 5: Reliability Design: Design for reliabilityBldesign processBlassessment methodology@reliability allocation?
reliability improvementBselection of components to improve system reliability. BreaRBidown time distribution. 5-
concept for root cause. &7 hoursf

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall hale to attemlt any 5 Rluestions.

Books Recommended:

1. Statistical Quality control by R.C. Rlupta.

2. Modern Methods for Quality Control and Improvement by RlarrismEM. & adsworth.
3. Statistical Quality control by E.L. Brant.

4. Reliability Mathematics by B.L. Ams Tadter.

5. Fundamental of Quality Control and Improvement by Amitava Mitra.

6. Reliability Engineering and Tero technology by A.E. Rlupta.



For Examinations to be held in the December 2020, 2021, 2022
CLASS: M.TECH 15" SEMESTER

ARANCH: MECHANICAL ENZ INEERINE LTT P C| Theory | mtemal
COURSE TITTLE: CONDITION MONITORINZ AND FAULT DIAZNOSIS Externald
DURATION OF EXAM: 3 HOURS

Course OFRlerZliel : The course deals with detection of fault conditions based on measurements of vibration made on
rotary machines in various industries. Detection of sources of vibration will be made based on the amplitude spectra
and phase relationships of vibrations of individual machine parts@using the envelope of technology in detecting
recurring events with low levels of the measured signal and processing of high-freEuency signal in the range of acoustic
emission.

COURSE OUTCOMES
At the end of the course student @ ill be able to:
CO11C.1: nderstand the signal processing techniflues Fourier analysisEilbert transformsBpractical FFT
analysis.
CcO11cC.2: Binderstand data AcRuisition@Ribration instrumentation and transducers@Fluid Film and Rolling
Element Bearing with Condition Monitoring.
CO11C.3: Perform condition Monitoring of Machines & Case studies.

Detailed Syllabus
Unit 1: Introduction to maintenance and condition based maintenance: DefinitionEsystem approachlobZctives?

responsibilities of maintenance department maintenance strategiesl principles of maintenancel? concepts of
maintainability® availability and reliability@implementation of CBME comparison of CBM with other maintenance
technillues and case studies Boverview( & hoursk

Unit 2: Introduction to condition monitoringfBasic concepttechniflues - visual monitoringBtemperature monitoring?
vibration monitoringBlubricant monitoringficrac® monitoring®thicness monitoringlnoise and sound monitoring. Basic
signal processing technifluesk Probability distribution and density Fourier analysis@Rilbert Transformf Cepstrum
analysisBIDigital filteringBIDeterministic Brandom signal separationETime-freRluency analysis. & hoursk

Unit 3: Vibration Monitoring: Introductionvibration data collectionZtechniuesBinstrumentsitransducersiselectionl
measurement locationi time domain analysis@ freBluency domain analysisi time-fre@uency domain analysis and
commonly witnessed machinery faults diagnosed by vibration analysis. & hoursk

Unit @: Rotating and recilflrocating machines@ibration signals from rotating and reciprocating machines — signal
classificationBsignals generated by rotating machinessignals generated by reciprocating machines. Mechanical fault
diagnosis B ear monitoring and lubricant analysis - sources of contaminationEtechniluesiSpectrometric Oil Analysis

Procedure BBOAPEland ferrography. @ hoursE
Unit 5: NondestructiZe testing techniues: Measurement of surface and subsurface flaws — liBluid penetrant
inspectionfeddy current inspectionlradiographic inspectionBultrasonic inspection. & hoursk

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed ofler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Fooks:

1. Robert Bond Randall — Rlibration-Based Condition Monitoring — IndustrialBlAerospace and Automotive applicationst
Pohn @ iley & Sons Ltd.F2011

2. R.A.Collacot — Mechanical Fault Diagnosis — Chapman and Rall Ltd.BI1R77.

3. ISTE Course material on Condition Monitoring.

4. R.C.Mishral.Pathal — Maintenance Engineering and ManagementEPrentice Ball ofindia Pvt. Ltd.22002.

5. . P. SomanER. I. Ramachandranil. B. Resmi — Insight into wavelet from theory to practice@Third EditionEPrentice
Ball of IndialISBE ER7@-21-203-4053-4

6. Dr. [B.Balaveera ReddyR ISTE Summer School on Machinery Diagnostics and Preventive Maintenancel EIRECE
SurathZalERune 1E-25R1ER5.



For Examinations to be held in the December 2020, 2021, 2022

CLASS: M.TECH 15" SEMESTER
ERANCH: MECHANICAL ENE INEERINE L|T|P|C| Internal
COURSE TITTLE: ADVANCED CAD MODELLINE LAZ olo 2 75
COURSE NO.: MTME131
DURATION OF EXAM: 3 HOURS

Course OZerflie? :

This course will help understand how 3D printing is being applied across a number of domainsilincluding designl
manufacturingfand retailing. It will also demonstrate the special capabilities of 3D printing such as customilationiself-
assemblyBland the ability to print complex obRcts. This course will also provide an overview of design thining and
how you can use this frameworflto develop ideas.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO131.1: Build complex engineering assemblies in plastic material with less process planning.
CO131.2: Design and fabricate worlZing models for the conceptual testing applications and micro-siked

models for the functional testing applications.

CO131.3: Identify and correct the problems in STL files during modelling.

Detailed Syllabus

1. Review of CAD Modeling Techniues and Introduction to 3D printing.
2. Blenerating STL files from the CAD Models & B orfling on STL files.

3. Modeling Creative Designs in CAD Software.

4. Processing the CAD data in Catalyst software Belection of OrientationESupports generationSlicingBITool path
generationf

. Sending the tool path data to FDM RP machine.

6. Fabricating the physical part on FDM RP machine.

7. Removing the supports & post processing Etleaning the surfacesk

2. Modeling of Resin and Metal Parts in CAD Software.

(. STL File Manipulation BtitchingRlorientationBscalingRetc. [

10. Slicing of corrected STL files in EOS RP Tools Software.

11. Fabrication of Resin parts on MSL RP Machine.

12. Post curing of Fabricated Resin parts.

(2]

Note: Laboratory [ ork  ill be ealuated on internal scheme & ith folloZ ing comZonents:

1. Lab. Work Eontinuous Assessment 700
2. Vikla 30



ANNEXURE-II
UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech 2" Semester Mechanical Engineering
For Examinations to be held in the May 2021, 2022, 2023

Contract Hours/Week: 21

Teaching Marks
S::lde:t Subject Fours/ el Credits Internal | External
S.No L TI!P
1 MTME201 | gustrial Tribology 3 010 3 25 75
) MTME202 Quantitative Methods and Operations 3 olo 3 75 75
Research
3 MTME203 |Industrial Al 3 0|0 3 25 75
4 MTME204 |Advance Manufacturing Processes 3 0|0 3 25 75
Elective-Il
MTME21A | Advanced Engineering Materials
> MTME21B | Additive Manufacturing 3 010 3 25 7>
MTME21C | Tool and Cutter Design
6 MTME231 | eMaintenance Lab 0 0| 4 2 75 -
7 MTME212 | Seminar 0 0|2 1 50 -
Total Credits 18 250 375
Remarks:

e The students will have a choice to choose one Elective Il between AdRlanced Engineering Materials,
AdditiZle Manufacturing and Tool and Cutter Design of their choice as per approval of the
department.



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2™ SEMESTER

ERANCH: MECHANICAL ENZ INEERINE LIT|P|C Theory Internal
COURSE TITTLE: INDUSTRIAL TRIZOLOR Y External@
COURSE NO.: MTME201 3(0|0]|3 75 25

DURATION OF EXAM: 3 HOURS

Course ORerfZliell : This course helps the learners to get expertise in the field of tribology and applications of tribology
in various fields. Tribology is the science and technology of friction@wear and lubrication which malZes a vital
contribution to almost every area of industrial activity as friction an wear are present in all moving parts of any
elBluipment of industry

COURSE OUTCOMES
At the end of the course student 2 ill be able to:
C0201.1: Develop a solution oriented approach by in depth Enowledge of Industrial Tribology.

C0201.2: | Address the underlying conceptsEmethods and application of Industrial Tribology.

C0201.3: Identify different areas of Industrial Tribology and find the applications of all the areas in day to day
life.

Detailed Syllabus
Unit 1: Introduction: Definition and Scope of tribologyflContact of solidsEIinature of surfaces@surface topographyf

surface interactions and characteriationBmicro and nano tribologysurface roughness measurement techniues.
& hoursk

Unit 2: Friction and Wear: Typesk lawsEl modern theories? dry sliding friction® temperature of sliding surfacel@
Mechanism of rolling frictionEfriction instabilities? measurement of friction. Classification theories of adhesivel
abrasiveld surface fatigue and corrosives wearl erosiveld cavitation and fretting wearll wear models wear of
miscellaneous machine components such as gearsBplain bearings and rolling element bearingsASTM standards for
wear measurementBwear resistant materialsBwear resistant components@Study of abrasion in grindingRlapping and
honing. @ hoursE

Unit 3: Lubrication Theories: Lubrication regimes@ hydrodynamic lubrication hydrostatic lubricationf

elastohydrodynamic lubrication boundary lubricationl sRlueele filmsE turbulent lubrication. Reynold’s equation,

Pressure distributionload carrying capacityBfriction forces in oil film and co-efficient of friction in @Burnal bearing.
& hoursk

Unit @: Blearing Design: Clearance in @urnal bearingfiminimum film thicZnessEiSommerfeld Blumber. Oil grooves and
flow of oil in axial and circumferential grooveslcavitation and turbulence in oil bearing. Bleat generation and cooling
of bearing. Design of air bearing and other gas bearings. & hoursk

Unit 5: ABRlications: Application of tribology in manufacturing processesEMetal machiningEMetal cuttingfTool wearf
Action of lubricants@Friction welding®Extrusion process. & hoursk
Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Fooks:

1. Basu S BL.ESengupta A [ .BAhul B. B.BIFundamentals of Tribiology P& 2006.

2. Muimdar B. C.EIntroduction to Tribiology BearingsiS. Chand company Pvt. Ltd 200 3.
3. Industrial TribologyETribology failures and their analysisEDr. B.S. Prabhu



For Examinations to be held in the May 2021, 2022, 2023
CLASS: M.TECH 2" SEMESTER

BRANCH: MECHANICAL ENZ INEERINE LI T|P|C Theory Internal
COURSE TITTLE: QUANTITATIVE METHODS AND OPERATIONS EExternall
RESEARCH 30|03 75 25

COURSE NO.: MTME202
DURATION OF EXAM: 3 HOURS

Course OBlerRliel : This course enables the students to formulate some real life linear programming problems and
identifying the characteristics of linear programming problems. This will provide a basic understanding of the
Rluantitative technillues to analye and examine the results with the proposed recommendations for decision making
in order to incorporate in the organiations. 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 responsible roles in business analytics to apply mathematical tools to solve the optimiEation
problems.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
C0202.1: nderstand the characteristics of different types of decision-malling environments and the

appropriate decision maling approaches and tools to be used in each type.

C0202.2: Build and solve Transportation Models and Assignment Models.

C0202.3: Design new simple modelsEliZeECPMEMSPT to improve decision —malling and develop critical
thinBling and obRctive analysis of decision problems.

Detailed Syllabus
Unit 1: Role of Bluantitative methods in decision malling. Probability and decision maBing®decision malling under

uncertaintyBthe value of additional informationBayes theorem. Probability models and decision malling. &7 hoursl

Unit 2: Sample survey methods. Methods of measuring and forecasting business changesZindex numbersZtime series
analysis. Marlov Chain Analysis. Background of Operations Researchiclassification of problems in operations researchi
phases of operations research study. & hoursk

Unit 3: Linear programming@formulation of mathematical modelsEsolution of linear programming problems involving
design of product mix@resource allocationRtransportation and assignment by graphical@simplex and dual simplex
methodsBDuality theorem and applicationsBluse of computer to solve linear programming problems. & hoursk

Unit B: Dynamic programming® principles of optimality® characteristics of dynamic programming problemf
deterministic programming models for solution of investment problemBallocation problemBproduction scheduling and
elBluipment replacement problem@ probabilistic dynamic programming. Blames theoryBmini max - minimum pure
strategiesfimixed strategies and expected pay off, solution of 2x2, 2xn, mx2 games, Brown’s algorithm. & hoursZ

Unit 5: Queuing theory notation and assumptionsPoisson’s queuing modelsEnon-Poisson Blueuing modelskEueues in
seriesPlRlueuing decision modelsBApplication to scheduling and maintenance problems. & hoursk

Note: The Question Faller @ ill comBrise of 7 Fuestions of 15 marks each uniformly distributed oer the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Reference Fooks:

1. Quantitative TechniBlues in management BRlohralR.D Tata McEraw Rill 15

2. Principles of Operations Research @ agner @I.M Prentice B all 1212

3. Operations Research Blira D.S & Rlupta P.ERES. Chand & Co. 1RR5

4. Operations Research TahaklE.A Macmillan Pub. Co. 1272

5. Quantitative Methods AhuER.ER Falyani Publisher 1RRI0

6.0perations Research for Business and Economics @ opilluttaniimalya Publishers



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2" SEMESTER
ERANCH: MECHANICAL ENE INEERINE
COURSE TITTLE: INDUSTRIAL Al
COURSE NO.: MTME203

DURATION OF EXAM: 3 HOURS

L{T|P|C Theory Internal
FExternall@
30|03 75 25

Course ORlerfied : This course will survey the aspects of intelligence exhibited in biological systems and algorithmic
approaches to mimicit. Material will include theoretical and applicative treatment of inductive learningBreinforcement
learningRlartificial neural networf@s and Enowledge representation. This course will help the learners to revolutionise
manufacturing in many ways by delivering insights to reduce unplanned machine downtimelZincrease production

throughputreduce maintenance costsand deliver an increase in Buality.

COURSE OUTCOMES
At the end of the course student @ ill be able to:
C0203.1: nderstand advance analytics and machine learning topics.

C0203.2: Apply Al to commercial and real world problems and create human lie abilities liZle sightZlearningl
conversation and creativity in machines.

C0203.3: se modern technology®technifluesilsoftware and methodologies.

Detailed Syllabus
Unit 1: Introduction: Introduction to Industrial artificial intelligencefRistory of AlE@Proposing and evaluating Industrial

Al applicationsEDemonstrationBlAl Industrial & se cases. & hoursk

Unit 2: Machine learningBISupervisedBunsupervised learningflRegression -- linearllogisticklClassification — decision
trees SEIME Model performance evaluation PCAR Clustering — B-meansl hierarchical clustering Semi-supervised
methods. & hoursk

Unit 3: Reinforcement learningfichoosing among machine learning techniflues. Deep Learning eural networfs and
bacl-propagationBindustrial application of Machine Learning and Deep learningPetri Bl etsEMarfov chain &7 hours

Unit @: Robotic and Intelligent systemsEISensing and Manipulation@Introduction to roboticsBsensingflManipulationl
Rluman-robot interactionER avigation and path planningBlLearning and roboticsEReinforcement learning@Autonomous
vehicles technologies and impacts®Al in the enterprise. @ hoursE

Unit 5: Al and the future Industrial worElAppropriate uses of Al@The future of AIREmerging developments.
& hoursk

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attem@t any 5 Rluestions.

Recommended R ooks:

1. Stuart Russell and Peter Rl orvigRArtificial IntelligenceA Modern ApproachEPearsonz2015

2. Shai Shalev-Shwartand Shai Ben-DavidEBCambridge B niversity Pressk2014

3.Artificial IntelligencelStrategies and techniues for complex problems solving by Bleorge LugerflIAddison-& esleyl
2003.

4. Artificial Intelligence - A Modern Approach by Stuart Russell & Peter B orvig@Prentice Rall.



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2" SEMESTER
ERANCH: MECHANICAL ENE INEERING L| T|P|C| Theory | Internal
COURSE TITTLE: ADVANCE MANUFACTURINE PROCESS Externald
COURSE NO.: MTME20 310/0|3 75 25
DURATION OF EXAM: 3 HOURS

Course ORerfZliel : This course intends to provide the in depth Enowledge of the types of advanced manufacturing and
machining processes and also enables the learners to Fleep up the pace of technology adoption and manufacturing
efficiency.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO20R.1: Select the best process out of the available various advanced manufacturing processes for the given

@b assignment and model the material removal in various modern manufacturing processes.

CO20R.2: | Analy®e the processes and evaluate the role of each process parameter during machining of various
advanced materials.

C020R.3: Solve the various problems for the given profiles to be imparted on the worfal specimens.

Detailed Syllabus
Unit 1: IntroductionOverview of general trends in Manufacturingflconcept and significance of important properties

related to manufacturing processesl Machinability index® Formability® weldabilty® Fluidity® dimensional accuracy
surface integrityR residual stressesl limitations of conventional manufacturing processes need and evolution of
advanced manufacturing@selection and economics of manufacturing processes. @ hoursE

Unit 2: AdBanced Machining ProcesseslClassificationZReview of conventional machining processes PrinciplesEprocess

parametersl capabilities and mechanism of material removal of Electro discharge machining@@ Electrochemical

MachiningBlLaser Beam MachiningBand Abrasive Flow machiningllconcept and need of Blybrid machining Processes.
& hoursk

Unit 3: AdBlanced Welding Processesl? Classification@Review of conventional welding processes Principlesiprocess
parametersicapabilities and theoretical considerations for Blltrasonic & eldingBfriction B elding@Explosion B elding?
Submerged Arc @ elding@Adhesive Bonding . & hoursk

Unit @: AdBanced Forming Processesl Classification® Review of conventional Forming processesconcept of Rligh
Energy Rate FormingiPrinciplesiprocess parametersicapabilities and theoretical considerations for Explosive Formingf
Electro hydraulic FormingElectromagnetic FormingRSuper plastic forming. & hoursk

Unit 5: Ad@Blanced Casting BrocessesClassification@Review of conventional casting processesBlbrief review regarding
Casting of Ferrous and B on-ferrous metals@EPrinciplesiprocess parametersiicapabilities and theoretical considerations
for Shell Mold CastingBlZlacuum CastingllLost Foam CastinglInvestment CastingBlCentrifugal Castingllconcept of rapid
solidification. & hoursk

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended books:

1. Shan and Pandey Modern Machining Processes Tata Mc Rill &. Delhi

2. ASTME Righ Blelocity Forming pf Metals PRI . Delhi

3. Serope [lalpald@an and Steven R. Schmid Manufacturing Processes for Engg. MaterialsEPearson Education
4. [3.F Benedict B on Traditional manufacturingfiMarcel DellZler

5. P.B MishraklZl on Conventional Machining Barosa Publishing Blouse . Delhi



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2" SEMESTER

ERANCH: MECHANICAL ENE INEERINE

COURSE TITTLE: ADVANCED ENE INEERINE MATERIALS
COURSE NO.: MTME21A

DURATION OF EXAM: 3 HOURS

L{T|P|C Theory Internal
FExternall@
30|03 75 25

Course ORlerRliel : This course provides you with an in-depth understanding of the ey factors that govern the design
and selection of materials for use in advanced engineering applicationsilas well as their processingBlproperties and
stability. Focusing on compositesiladvanced alloys and engineering ceramicsiyou will explore the technologies used
in the manufacturing and processing of advanced materials and develop an understanding of the relationships
between compositionEmicrostructurellprocessing and performance.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO21A.1: Recognile the conventional methods for processing of advanced composite materials
CO21A.2: nderstand the different types of phase diagrams and distinguish between the available reinforcing
fibre performances.
CO21A.3: Describe the different imperfections and strengthening mechanisms in solids.

Detailed Syllabus
Unit 1: Introduction, Atomic Structure, Interatomic Bonding and Structure of Crystalline Solids:
Rlistorical perspective of Materials Science. B hy study properties of materialsi Classification of materials. Advanced
MaterialsE Future materials and modern materialsE Atomic structure. Atomic bonding in solids@ Crystal structurest
Crystalline and noncrystalline materials. Miller indices. Anisotropic elasticity. Elastic behaviour of composites.
Structure and properties of polymers. Structure and properties of ceramics. & hoursk

Unit 2: ImBerfections in Solids and Strengthening Mechanisms: Point defects. Theoretical yield point. Line defects
and dislocations. Interfacial defects. Bul@ or volume defects. Atomic vibrations. Elastic deformation. Plastic
deformation. Interpretation of tensile stress-strain curves [ielding under multiaxial stress. Rlield criteria and
macroscopic aspects of plastic deformation. Property variability and design factors. Mechanisms of strengthening in
metals. RecoveryBlrecrystalliZation and grain growth. Strengthening by second phase particles. Optimum distribution
of particles. @ hourskl

Unit 3: Diffusions and Dislocation: Diffusion mechanisms. Steady and non-steady state diffusion. Factors that
influence diffusion. Bon-eRuilibrium transformation and microstructureDislocation and plastic deformation.. Lattice
resistance to dislocation motion, Fick’s Law. hoursa

Unit &: Phase Diagrams: ERuilibrium phase diagrams. Particle strengthening by precipitation. Precipitation reactions.
Rlinetics of nucleation and growth. The iron-carbon system. Phase transformations. Transformation rate effects and
TTT diagrams. Microstructure and property changes in iron carbon system. hourst

Unit 5: ARBlications and Processing of Metals and Alloys, Polymers, Ceramics: Types of metals and alloys. Fabrication
of metals. Thermal processing of metals. Eleat treatment. Precipitation hardening. Types and applications of ceramics.
Fabrication and processing of ceramicsi Mechanicalbehaviour of polymers. Mechanisms of deformation and
strengthening of polymers. Crystallitation melting and glass transition. Polymer types. Polymer synthesis and
processing. hourst

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall hale to attem@t any 5 Rluestions.

Recommended Fooks:

1. Materials Science and Engineeringll illiam D. CallisterEEERbhn [ iley & sonsk07

2. Modern Physical Metallurgy and Material EngineeringfISciencelIProcessilapplicationl
3. Smallman R.E.BEBishop R @Butterworth BleinemanniSixth Ed.RI1REE.



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2" SEMESTER LI T[P|C| Theory internal
BRANCH: MECHANICAL ENZ INEERINE Externall

COURSE TITTLE: ADDITIVE MANUFACTURINE 310103 75 75
COURSE NO.: MTME21E

DURATION OF EXAM: 3 HOURS

Course OFRleriel : The implications of additive manufacturing BAME span the complete product life-cyclel from
concept-stage design to service part fulfillment. Recent advancesk including industrially viable high-speed AM
processesklimproved materials@and optimiBation softwareflnow enable AM to be considered hand-in-hand with
conventional production technologies. MoreoverZithe unprecedented design flexibility of AM allows us to invent
products with new levels of performancelZland to envision digitally-driven manufacturing systems that achieve rapidZ
responsive production with reduced cost and ris[z.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO21R.1: Describe additive manufacturing and explain its advantages and disadvantages.
CO21R.2: Explain the processes used in additive manufacturing for a range of materials and applications.
CO21R.3: nderstand the role of additive manufacturing in the design process and the implications for
design.

Detailed Syllabus
Unit 1: Introduction to AdditiZle Manufacturing: Introduction to AMEAM evolutionBDistinction between AM & CEIC
machining@Steps in AMEClassification of AM processesZAdvantages of AM and Types of materials for AM. & hours

Unit 2: Vat PhotololymeriZation AM Processes: Stereolithography BLEIMaterialsEIProcess ModelingBSL resin curing
processiSL scan patternsEMicro-stereolithographyEMasl Pro@ction ProcessesETwo-Photon vat photopolymerifation
Process Benefits and DrawbacBsEApplications of Flat PhotopolymeriationZMaterial Betting and Binder Retting AM
Processes. & hoursk

Unit 3: Extrusion-flased AM Processes: Fused Deposition Modelling BFDMEEIPrinciples@MaterialsEProcess Modelling?
Plotting and path control@Bio-ExtrusionEContour CraftinglIProcess Benefits and DrawbaclsEApplications of Extrusion-
Based Processes. Sheet Lamination AM Processes: Bonding MechanismsEMaterialsELaminated Ob&ct Manufacturing
BLOMEE Itrasonic Consolidation @ CE luingEThermal bondingBLOM and B C applications. @ hours?

Unit @: Pol2 der Bled Fusion AM ProcesseslSelective laser Sintering BLSEMaterialsZPowder fusion mechanism and
powder handlingProcess ModellingBISLS Metal and ceramic part creationElectron Beam melting BEBMEIProcess
Benefits and Drawbac@sFApplications of Powder Bed Fusion Processes. Materials science for AM: Multifunctional and
graded materials in AMERole of solidification ratelEvolution of non-eRluilibrium structure@microstructural studiest
Structure property relationship. & hoursk

Unit 5: Post Processing of AM Parts: Support Material Removal® Surface Texture Improvement? Accuracy
ImprovementAesthetic ImprovementlPreparation for use as a Pattern@Property Enhancements using B on-thermal
and Thermal Technilues. Bluidelines for Process Selection: IntroductionSelection Methods for a Part@Challenges of
Selection@Example System for Preliminary SelectionProcess Planning and Control. & hoursk

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed oer the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Fooks:

1. lan Gibson, David W Rosen, Brent Stucker., “Additive Manufacturing Technologies: 3D Printing, Rapid
Prototypingland Direct Digital Manufacturing”, 2nd Edition, Springer, 2015. 2. Patri K. Venuvinod and Weiyin Ma,
“Rapid Prototyping: Laser-based and Other Technologies”, Springer, 2004.

3. Chua Chee Kai, Leong Kah Fai, “3D Printing and Additive Manufacturing: Principles & Applications”, 4th Edition[
orld Scientific2015.



For Examinations to be held in the May 2021, 2022, 2023
CLASS: M.TECH 2" SEMESTER

BIRANCH: MECHANICAL ENE INEERINE) L| T|P|C| Theory Internal
COURSE TITTLE: TOOL AND CUTTER DESIEIN External
COURSE NO.: MTME21C 3({0(0(3 75 25

DURATION OF EXAM: 3 HOURS

Course OFRlerZliel : This course would encompass a comprehensive study of metal cutting and machine tools. This
course would elaborate on the theory of metal cutting supplemented with numerical problems. Tool geometryEchip
formationBlcutting force calculations and measurement@tool wear and other aspects will be given due attention. This
would be followed by a descriptive study of the machine tools liBle lathell milling® grinding drilling and shaping
machinesBfollowed by numerical problems.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO21C.1: Acluire fundamental Enowledge of principles used in material removal processestool materials?
cutting fluids and tool wear mechanisms..
CO21C.2: Apply the fundamentals and principles of metal cutting to practical applications.
CO21C.3: Develop the Enowledge and importance of metal cutting parameters.

Detailed Syllabus
Unit 1: Introduction: Fundamentals of cutting Tool designCutting tools and their principal elementsitool @ eometryl
system of nomenclature and their relations@setting for the grinding of various basis cutting tool ETurning@drilling?
Milling@l & hoursk

Unit 2: Tool Materials: Development of various tool materials then relative characteristics&iModern trend in tool
development. Concept of tool life. Single point cutting toolsEIPurpose and principal@types and their characteristicsi
Design procedures of single point tools@design of various high production toolsdesign of carbide tools. & hours

Unit 3: Tool @ Design: Form toolsElpurpose and typesidesign procedure and sharpening. Drills: Purpose and principal
types and their construction and EBleometryidevelopment in the shape of twist drills. & hoursk

Unit @: Milling Cutters: Purpose and type and their construction procedure of profile sharpened and form relieved
cutterBldesign of hobs. BIroaches: Purpose and typesidesign features of various broaches. & hoursk

Unit 5: Failure of Cutting ToolsETool failureRlanalysis of plastic failure BForm stability criterion@AnalyZing failure by
brittle fracturelwear of cutting toolsBlcriterion@Flank and creature wear analysisBoptimum tool lifeltool life eRluations
(Taylor’s) Tool life test, machining optimization predominant types of wearlflanERcraterZlabrasivefladhesiveldiffusion
wear modelsBwear measurements techniBuesETheory of tool wearlloxidativelMathematical modeling for wearl@Test
of machinability and influence of metallurgy on machinability. @l hoursk

Note: The Question Faller @ ill comBrise of 7 Fuestions of 15 marks each uniformly distributed oer the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended R ooks:

1. Manufacturing Science by Amitava BhoshBand Ashol Bumar MalliEEAffiliated East-& est Press Private Limited®
Blew Delhi

2. Principle of Machine ToolsESen & Bhattacharya.

3. Principle of Metal Cutting@Shaw.

4. Tool DesignEDonaladson.



For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2" SEMESTER
ERANCH: MECHANICAL ENE INEERINE

COURSE TITTLE: eMAINTENANCE LAZ) L|T|P|C| Internal
COURSE NO.: MTME231 o|o0 2 75
DURATION OF EXAM: 3 HOURS

Course ORleriel : The eMaintenance Lab will boost research and education in maintenance and will provide a
platform for the development of decision-malling documentation for maintenance. The lab course enables the
learners to have domain Enowledge of various services to logistics and maintenance departments. The eMaintemnace
lab obZctive is to maintenance manage and assisted via computing. The course lab will be a foundation for industry
institute partnership by coordinating industry and research activities. Learners who complete this lab course will be
able to have Bnowledge of maintenance decision supportintegrated logistic support and prediction and preventing.

COURSE OUTCOMES

At the end of the course student 2 ill be able to:

CO231.1: To implement the understanding of eMaintenance concepts.

CO231.2: To summarile basic Bnowledge of eMaintenance on the basis of advanced context adaptationl
visualiBation & Simulation capability.

C0O231.3: To optimile the effectiveness of maintenance strategiespolicies and resources for innovation and

education.

Detailed Syllabus

List of ExBleriments:

1. To provide a common platform for maintenance research@focusing on e-Maintenance.

2. To study Small scale models of real environment and Data processing capacity Enowledge.

3. To evaluate best practicesRdesigns and research support focusing on aspects of maintenance.

4. To develop domain Enowledge of advanced context adaptationvisualiEation & Simulation capability.

5. Dissemination of new technology & new methods.

Note: Laboratory @ ork & ill be ealuated on internal scheme & ith folloZ ing comZonents:

1. Lab. Work Eontinuous Assessment 700

2. Vikla

30a




For Examinations to be held in the May 2021, 2022, 2023

CLASS: M.TECH 2™ SEMESTER
ERANCH: MECHANICAL ENE INEERINE
COURSE TITTLE: SEMINAR L| T|P|C| Internal
COURSE NO.: MTME212 olol2]1 50
DURATION OF EXAM: 3 HOURS

Course ORerfZlielfl : The course aims to expose students to the @ealBworing environment and get acBluainted with the
organilation structurelbusiness operations and administrative functions. To promote and develop presentation slills
and import a Bnowledgeable society. To set the stage for future recruitment by potential employers.

COURSE OUTCOMES
At the end of the course student 2 ill be able to:
C0212.1: Able to worl@ in actual worling environment and identify and compare technical and practical issues

related to the area of program specialifation.
C0212.2: Able to write technical documents and give oral presentations related to the worl completed.

C0212.3: Describellinterpret and analyZe technical issues and develop competence in presenting.

Detailed Syllabus
The student will select a topic of seminar in emerging areas of Mechanical Engineering and study the same

independently. The topic of the seminar should not be the part of the curriculum. Each student is refluired to give a
seminar tal® on the same before the committee constituted by the head of the dept. as per the guidelines decided
by the department from time to time.

Contents and Format of RelZlort:

The procedure for preparation of the report has to follow the format determined by the Faculty based on the

guidelines below.

akl@ eneral Rellort FormatiThe report has to be typewritten on white A4 siPe paperfont-siZe of 12 points with type
face of Times Blew Roman has to be used throughout the reportBwith line spacing of 1. The report has to be properly
bound with ‘spiral bound’.

bEAbstract/PrefacelThis section of the report should contain brief description of summary of the Report

cTable of ContentsThis section of the report should consist offali. Titles ii. Sub-titles iii. Page numbers Every appendix
must have a title and each page must be numbered accordingly.

dEReferences: Provided that there are important resources that are used as references while preparing the reportfa
complete list of the titles of references concern must be included.

el ABBendix? Appendixes are additional information considered appropriate to support the main text. Others a2
FiguresTables All figuresitables and similar contents must be captioned and labeled. Every figure or table must be
mentioned in the main text.

filList of Notations and Symbols: If the report contains notations and symbolsthe 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 Contents’. Every appendix must have a title and be mentioned in the main text where
appropriate. DO B OT include irrelevant materials.

Note: Seminar & ill be ellaluated on internal scheme [ ith follo ing comEonents:

1. Presentation: 30m
2. ViFa-Voce: 300
3. File: Eom



AR EBE RE-III
UNIVERSITY OF JAMMU, JAMMU

Course Scheme
M. Tech 3™ Semester Mechanical Engineering
For Examinations to be held in the December 2021, 2022,2023

Contract Hours: 2

Teaching Marks
S.No Subject Subject Hours/ Week Credits
Code Internal | External
L T P
1 MTME301 | Design of Experiment 3 0 0 3 )5 75
Elective-lll 3 0 0
MTME31A | Robotics
2 MTME31B | Industrial Automation 3 25 75
MTME31c | Mechatronics
3 MTME311 |Dissertation-I| - - 20 10 150 i
4 MTME312 |Research Seminar - - 5 1 50 i
Total Credits 17 250 150

Remarks:
¢ The students will have a choice to choose one Elective Il between Robotics, Industrial Automation
and Mechatronics of their choice as per approval of the department.



For Examinations to be held in the December 2021, 2022, 2023

CLASS: M.TECH 3™ SEMESTER

ERANCH: MECHANICAL ENE INEERINE
COURSE TITTLE: DESIZN OF EXPERIMENTS
COURSE NO.: MTME301

DURATION OF EXAM: 3 HOURS

L{T|P|C Theory Internal
FExternall@
30|03 75 25

Course Outcomes: Design of experiments EDOERlis a rigorous methodology that enables scientists and engineers to
study the relationship between multiple input variables®or factorsEon Bey output variablesEor responses. In this
coursellyou will learn why designed experiments are better than trial and error and one-factor-at-a-time approaches
to gain an understanding of cause and effect relationships and interactions between factors.

COURSE OUTCOMES
At the end of the course student 2 ill be able to:

C0O301.1: | Learn how to planBdesign and conduct experiments efficiently and effectivelyZand analye the resulting
data to obtain ob&ctive conclusions.

C0301.2: nderstand the process of designing an experiment including factorial and fractional factorial designs.

C0301.3: | Develop appropriate experimental design to conduct experiments for a given problem and formulate
obRctive®Eand identify Fey factors in designing experiments for a given problem.

Detailed Syllabus
Unit 1: Introduction: Strategy of experimentation Some typical applications of experimental designi Basic

principles@ uidelines for designing experimentsIA brief history of statistical design@Rsing statistical design in
experimentation. SimElle ComBarati@e ExEleriments: Introductionf Basic statistical conceptsi Sampling and
sampling Distributionl Inferences about the Differences in meansli randomied designsi Paired comparison
Designslinferences about the Blariances of Blormal Distributions. @ hoursl

Unit 2: Introduction to Factorial Design: Basic definition and principlesfAdvantages of factorials@The two factor
factorial designiR eneral factorial designlFitting response curves and SurfacesEBlocEing in a factorial design 2(
and 3R factorial designs Introductionanalysis of the 2 factorial design and 3 factorial design. Fractional factorial
designs IntroductionBfractional replication of the 2R factorial design-onehalfZlone-Ruarter and the general 2B-p
fractional factorial design. & hoursl?

Unit 3: Regression analysis: Introduction@simple linear regressionZhypothesis testing in simple linear regressionf
interval testing in simple linear regressionfimodel adeRluacy checlling-residual analysisthe lackof-fit testlithe
coefficient of determination@Multiple linear regressionBhypothesis testing in multiple linear regressionother
linear regression models. Related problems. & hours?

Unit @: Taguchi Method of Design of ExZeriments: Concept designBParameter designTolerance design@Quality
loss functionl Signal-to- Eoise ratioR Orthogonal array experimentsi Analysis of Mean OMER Quality
characteristicsi@ Selection and testing of noise factorsl Selection of control factorsk Parameter optimikation
experiment@Parameter design case study. hoursl

Unit 5: Resonse surface methodology: Introduction@the method of steepest ascentanalysis of Fuadratic
modelsE response surface designs-designs for fitting the 1st order and 2nd order models related problems.
Analysis of Variance BEANOVAR IntroductionBExample of ABORA processEDegrees of freedomError variance and
poolingBError variance and applicationBError variance and utilifing empty columnsBthe F-test. ¥ hours@

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Recommended Fooks:

1 Introduction to Linear Regression AnalysisEMontgomery D.C.ERunger B.C.ERbhn [ iley

2. Process and Product OptimiRation Blsing Designed Experiments Myres R.E. and Montgomery D.C Bbhn [ iley
3. Introduction to Quality Engineering TaguchiBRER IPR BRR hite PlainsklE ew Eor



For Examinations to be held in the December 2021, 2022, 2023
CLASS: M.TECH 3™ SEMESTER

ERANCH: MECHANICAL ENE INEERINE L| T|P|C| Theory Internal
COURSE TITTLE: ROZOTICS Externall
COURSE NO.: MTME31A 3/0|0]3 75 25

DURATION OF EXAM: 3 HOURS

Course OClerRiel : Robotics courses cover multiple sciencelllinear math and technology disciplines including machine
learningRlartificial intelligencelldata sciencelfldesign and engineering. This course is designed to introduce you to each
of these areas and Bimp start your career in this exciting and rapidly expanding field. Students will learn the math and
robot programming tools reRuired to build robotsEfrom the assessment of a real-world problem to the design and
development of a solution.

COURSE OUTCOMES
At the end of the course student @ ill be able to:
CO31A.1: Calculate the forward Einematics and inverse Binematics of series and parallel robots.
CO31A.2: Do the path planning for a robotic system.
CO31A.3: Calculate the Facobian for series and parallel robots.

Detailed Syllabus
Unit 1: Introduction to roboticsBclassification of robotsElworElspace analysisE@imanipulator. Blinematics I: @ eometry
Mathematics preliminary® position and orientation of a rigid body@ co-ordinate transformationl Euler anglel
homogeneous transformations. & hoursk

Unit 2: Rinematics modeling of manipulator armsBopen Einematic chainsBthe denairt-Eartenberg notationkRinematics
elluations. Binematics Il: Differential Motion: Blinematic modeling of instantaneous motions@differential relations?
infinitesimal relationsBicomputation of the manipulatorséhcobian. @ hoursE

Unit 3: Statics: Force and moment analysis@efluivalent Bint torluesiduality@transformations of force and moments.
Dynamics: B ewton-Euler formulation of eBluation of motionBbasic dynamic eRuationBclosed form Dynamic eBuations
physical interpretation of the dynamic elluation. & hoursk

Unit : Langrangian Formulation of the manipulator dynamicsBElLa range dynamicsEthe manipulators inertia tensorf
deriving LaRlrange motion efluationBltransformations of generali®ed co-ordinates. & hoursk

Unit 5: Trajectory control: Introduction position control@load scheme worEtraRctory control@sliding surfaces?
Perfect tracling using switched control lawsElcontinous control law to approximate switched control. & hoursk

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZe to attemit any 5 Rluestions.

P ooks Recommended?

Robotics by B BaillieulED.P. MartinER.E . BrocRettEBruce R.Donald
RoboticsEDesigning the Mechanisms for Automated Machinery by Ben-EionSandler
Computational Principles of Mobile Robotics by Michael EenEinERE regory Dudel
Error Detection and Recovery in Robotics by Bruce R Donald —Technology

Remote Control Robotics by CraigSayers

Randbool of Industrial Robotics edited by Shimon.

ok wnpE



For Examinations to be held in the December 2021, 2022, 2023

CLASS: M.TECH 3™ SEMESTER

ERANCH: MECHANICAL ENE INEERINE
COURSE TITTLE: INDUSTRIAL AUTOMATION
COURSE NO.: MTME31[

DURATION OF EXAM: 3 HOURS

L{T|P|C Theory Internal
FExternall@
30|03 75 25

Course OBRerfZlie : This course provides an overall exposure to the technology of Industrial Automation and Control as
widely seen in factories of all types both for discrete and continuous manufacturing. The course discusses a wide range
of related topics from the advantage and architecture of automation systemsEmeasurement systems including sensors
and signal conditioning@discrete and continuous variable control systemsBhydraulicBpneumatic and electric actuatorsE
industrial communication and embedded computing and CBC Machines.

COURSE OUTCOMES
At the end of the course student 2 ill be able to:
CO31R.1: DesignBlinstall and maintain automation and control systems and implement computer integrated
manufacturing and flexible manufacturing systems in industries.
CO31R.2: AcBluire the sBlls reRluired for automationcontrol and monitoring of industrial processes.
CO31R.3: Implement industrial processes include discrete manufacturingficontrol of sefluencesilbatch
processing and process control.

Detailed Syllabus
Unit 1: Concept of automation in industry®@mechaniation and automationBclassification of automation systems

advantages and disadvantages of automation in industryBlapplications of automation. & hoursk

Unit 2: Air cylinders —their design and mountingBlpneumatic and hydraulic valves- flow control valvesEZmetering valvesl
direction control valvesihydraulic servo systemsBpneumatic safely and remote control circuits. & hoursk

Unit 3: Basis of automated worfd piece handling - worfling principles and technifluesdbb orienting and feeding devices.
Transfer mechanisms- automated feed cut of componentsBlperformance analysis. & hoursk

Unit @: Assembly automationBautomated pacllaging and automatic inspection. Computer aided retrieval type process
planning systemsBlgenerative process planning systemsklbenefit and CAPPEmachinability data systems. Computer
generated time standards. & hoursk

Unit 5: Introduction to robot technology- robot physical configuration and basic robot motions. Types of manipulators-
constructional featuresservo and non-servo manipulators. Feedbacll systems and sensors- encoders and other feed
bacll systemsl visionl ranging systemsl tactile sensors. Programming languages- description of BAL and other
languages. @ hoursE

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Reference Fooks:

. CADECAM- BlrooverZIM.P. & BimmerRE.B Prentice Ball 1ER7

. Robotics for Engineers- Bloram Eoren Mc raw Bill 112

. Robot Manipulators- PaulBR.P. MIT Press 1ERI3

. Blumerical Control and CAM-PressmanBR.S. & illiamsEkbhn 2 iley 1ER3
. Fluid Power Control Shearer P.Eohn [ iley

U b WNPRE



For Examinations to be held in the December 2021, 2022, 2023

CLASS: M.TECH 3™ SEMESTER
ERANCH: MECHANICAL ENE INEERING L| T|P|C| Theory | Internal
COURSE TITTLE: MECHATRONICS External?
COURSE NO.: MTME31C 310/0|3 75 25
DURATION OF EXAM: 3 HOURS

Course ORlerliel : Mechatronics is a multidisciplinary engineering field that combines systems designlcomputerf
electronicBmechanicalZand control engineering. This course covers electrical engineering basicssuch as sensorsklogic
gatesBop-mapskcontrollers and microprocessors and analog and digital electronics which enable the learners to design
a mechatronic system.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO31C.1: Install@ troubleshoot maintain and repair mechatronic systems using industry- standard tools@
practices and procedures.
CO31cC.2: Followlldevelop and troubleshoot manufacturing processes and procedures.
CO31C.3: orlwith pneumatic and hydraulic systems and assist in design and rebuilding pro&cts.

Detailed Syllabus
Unit 1: Introduction: DefinitionsEtrendsilcontrol systemsEmicroprocessor B micro controller based controllersEPC
based controllersBapplicationsEISPMErobot?CEIC machinefIFMSEICIM. Sensor Technology: Sensor and transducersf
terminologyBdisplacementBlpositionBproximity - encodersEvelocity — tacho generatorsiforce - strain gaugespressurel
temperature-thermocouples@RTDsREthermistorsBllight sensors - photoelectric sensorsIR sensorsisensor selection.
& hoursk

Unit 2: Signal Conditioning: Introductionfithe operational amplifierBlprotectionBfiltering? heatstone bridgelfldigital
signalsEmultiplexersBidata acRuisitionBdigital signal processingllpulse-modulation. & hoursk

Unit 3: Precision Mechanical Actuation: Pneumatic actuation systemsBelectro-pneumatic actuation systemskhydraulic
actuation systemsllelectro-hydraulic actuation systemsi mechanical systemsBEtypes of motionEEinematicsinverse
BinematicsBltiming beltsklball screw and nut@llinear motion guideslinear bearingsElharmonic transmissionbearings?
motor Bldrive selection. & hoursk

Unit @: Electronic Dellices and Circuits: Semiconductor devicesBdiodes and LEDSEZener diodes and voltage regulator®
inductive BlicERbandwidthEfreRluency B & response of a measurement systemBbipolar transistor circuitsBlamplifiers.

Electromechanical DrilZles: Relays and solenoidsEstepper motorsEDC brushed and brushless motorsZDC servo motorsE
AC BDC motors for non-servo motion drives@braRing methodsElpulse width modulatedBBipolar driver@Mosfet drivesk
SCR drivesBlvariable frefluency drives. @ hoursE

Unit 5: Microrocessors: Control@microcomputer structureBmicrocontrollers@digital interfacinganalog interfacing@
DACREADCRapplications. InBut / OutRut Systems: InterfacingBinput B output portsBinterface reBuirementsBperipheral
interface adaptersBserial communication interfacelldirect memory access. & hours?

Note: The Question Faller & ill com@rise of 7 Buestions of 15 marks each uniformly distributed olZler the entire
syllabus based on teaching hours. The candidate shall halZle to attemit any 5 Rluestions.

Pooks recommended:

1. B nderstanding Electro-Mechanical Engineering - An Introduction to Mechatronics by Bamm[EPrentice-Eall of India.
2. Computer Control of Manufacturing system byERlorenEMcE raw Hill.

3. Production Systems and CIMEE rooverZPz .

4. Flexible Manufacturing systemsZby MaleEiZPrentice Fall.



For Examinations to be held in the December 2021, 2022, 2023

CLASS: M.TECH 3™ SEMESTER
ERANCH: MECHANICAL ENE INEERINE
COURSE TITTLE: DISSERTATION-I 0|0|20]|10 150
COURSE NO.: MTME311
DURATION OF EXAM: 3 HOURS

L|{T| P | C | Internal

Course offlerlie : The dissertation is an yearlong activity@lto be carried out and evaluated in two phases i.e.
Phase—IRRuUlyPAugust to DecemberRanuary and
Phase-lIEBanuarykFebruary to RunelRuly.

Detailed Syllabus
Dissertation worfHl is by far the most important single piece of worl@l in the post graduate program. It provides the

opportunity for the students to demonstrate independence and originality of providing the solutions to emerging
industrialftechnical problems. The dissertation topic should be chosen to ensure the satisfaction of the urgent need
to establish a direct lin between educationnational development and productivity and thus reduce the gap between
industry and academics. The dissertation topic must involves a combination of sound bacBground researchia solid
implementation and a thorough evaluation of dissertation outputs in both absolute and relative terms.
Interdisciplinary dissertation proposals and innovative dissertations are encouraged and more appreciable.

Student should complete the followingRlLiterature ReviewlProblem DefinitionE@Motivation for studyRObl@ctives of
studyBApproach for conducting studyresearchEImplementationEReport and Presentation. AlsolEstudent should figure
out the methodologyresources relluired and timeline of worfl.

Students have to submit a proct proposal to Mechanical Engineering Department comprising of proposed

tittle of problemELiterature review and ob@ctives of workRproposed methodology and application of studylreferences
and timeline of worfa,
The prol@ct proposal submitted by the student will be reviewed by a committee of @OD and faculty members
formulated by the department on the basis of reportEpresentation and viva-voce. After reviewing the feasibility of the
proposalBsupervisors are allotted to the student. @ hile submitting the pro@ct proposalstudent should Feep in mind
that pure survey reports with no supporting implementation or theory are not acceptable. In case of unsatisfactory
performancelstudent is recommended to repeat the Dissertation-I worf.

Note: Dissertation-I 2 ill be eRlaluated on Internal scheme [ ith follo ing comElonents:

1. Performance or @ ork done: 30 of total internal marks.
2. Seminar : 250 of total internal marks.
3. Viza : 250 of total internal marks.

B. Relort : 200 of total internal marks.



For Examinations to be held in the December 2021, 2022, 2023

CLASS: M.TECH 3™ SEMESTER
ERANCH: MECHANICAL ENE INEERING
COURSE TITTLE: RESEARCH SEMINAR 0j0)2]1 50
COURSE NO.: MTME312

DURATION OF EXAM: 3 HOURS

L| T|P|C]| Internal

Course ORlerlied : This course provides students with opportunity to learn new concepts and sEills and further develop
concepts and sElills acBluired in core courses. Students worlZl in this course under relatively loose supervision and are
expected to develop increased awareness of personal goals and learning styles and to develop increased competence

in autonomous learning.

COURSE OUTCOMES
At the end of the course student [ ill be able to:
CO312.1: State and explain the factual Enowledge about the topic.
CO312.2: Explain some fundamental principlesigeneralifationsor theories.
CO312.3: Apply the Bnowledge to improve thinEingfproblem solving and decisions.

Detailed Syllabus
The student will be given a research oriented topic in emerging areas of Mechanical Engineering which student have

to study independently. Each student is refluired to give a seminar tal@ on the same before the committee
constituted by the head of the dept. as per the guidelines decided by the department from time to time.
Contents and Format of Relflort:

The procedure for preparation of the report has to follow the format determined by the Faculty based on the
guidelines below.
akl@ eneral Rellort FormatiThe report has to be typewritten on white A4 siPe paper@font-sie of 12 points with type
face of Times Blew Roman has to be used throughout the reportBwith line spacing of 1. The report has to be properly
bound with ‘spiral bound’.
bEAbstract/PrefacelThis section of the report should contain brief description of summary of the Report
c@Table of ContentsThis section of the report should consist offali. Titles ii. Sub-titles iii. Page numbers Every appendix
must have a title and each page must be numbered accordingly.
dEReferences: Provided that there are important resources that are used as references while preparing the reportfa
complete list of the titles of references concern must be included.
el ARBendix? Appendixes are additional information considered appropriate to support the main text. Others al
FiguresTables All figurestables and similar contents must be captioned and labeled. Every figure or table must be
mentioned in the main text.
filList of Notations and Symbols: If the report contains notations and symbolsthe 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 Contents’. Every appendix must have a title and be mentioned in the main text where
appropriate. DO B OT include irrelevant materials.
Note: Seminar & ill be ellaluated on internal scheme [ ith folloR ing comEonents:

1. Presentation: 30

2. ViGa: 307

3. Rellort: =0m



Course Scheme

UNIVERSITY OF JAMMU, JAMMU

M. Tech @' Semester Mechanical Engineering

For Examinations to be held in the May 2022, 2023, 202

ANNEXURE-IV

Contract Hours/Week: 32

Teaching Marks
S.No | Subject Code Subject Hours/ Week Credit
Internal| External
L T P
Dissertation-lI
Btudents halle to submit the final
Broject reort at the end of the
1 MTMEA411 semester & hich @ ill be eFaluated | - |32 16 | 250 1 150
follo® ed by a seminar, Bresentation
and ZiZla -Foice examinationl
Total Credits 103 @00




For Examinations to be held in the May 2022, 2023, 2020

CLASS: M.TECH &* SEMESTER Litl el c
BRANCH: MECHANICAL ENZ INEERINE
COURSE TITTLE: DISSERTATION-II
COURSE NO.: MTME=11

DURATION OF EXAM: 3 HOURS

Internal External

0| 0]|32|18 250 150

Course olZlerZliel : Research and development prof@cts based on problems of practical and theoretical

Interest. Problem definitionEbackground researchiidevelopment of overall pro@ct plan. Evaluation will be based on
student seminarsBwritten reportsiand evaluation of the developed system andEor theories.

At least one publication in a Burnal of repute is mandatory for the final evaluation of Dissertation.

Detailed Syllabus
Dissertation wor-ll is generally a continuation of the Dissertation worle-l and it is a student’s effort to reach at the

optimum solution of the problem. Dissertation-Il is based on a report prepared by students on dissertation allotted
to them. In thisBstudent should perform the designEldevelopment and testing of the proposed world as per the
schedule.
Students have to submit a dissertation report which consists of following sectionsl
1. Introduction.
Literature Review.
Research Rlap
Problem Statement.
Methodology.

Results and Discussion.

N o v s~ w N

Conclusion.

=

References.

This worll will be evaluated by the guide along with external examiner on the basis of reportBEpresentation and viva-
voce. If the worl@ of the student is found to be insufficient and consist of plagiarismBthe committee may recommend
for extension or repeating of worfa. Plagiarism up to 10 is acceptable. Students have to publish the research worf

in at least one reputed Burnal or conference.

Note: Dissertation-Il @ ill be eFaluated for internal and external ealuation.
Internal eRlaluation @ ill be done based on follo ing comElonents:
1. Presentation/ Demonstration: E0R of total internal marks.
2. RelRlort : E0R of total internal marks.

3. ViZa-Foce : 200 of total internal marks.



