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(w.e .f .20L5-15)

DEPARTMENT OF MECHANICAL ENGINEERING

GURU JAMBHESWAR UNIVERSITY OF SCIENCE AND TECHNOLOGY, HISAR
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a

To impart knowledge to students in the latest technological topics on Mechanical

Engineering and to provide them with opportunities in taking up advanced topics in

the field of research.

To create a congenial environment that promotes learning, growth and imparts

ability to work with inter-disciplinary research'

To broaden and deepen their capabilities in analyical and experimental research

methods, analysis oi dutu, and diawing relevant conclusions for scholarly writing

and presentation of their research work'

To provide guidance to students for their choices in research'and professional career

outiook and to encourage students to take up research'

To equip students with integrity and ethical values so that they become

sible technocrats.

-- q\-



Acquiring fundamental knowledge and understanding in the field of Mechanical

Engineering.

Formulating relevant research problems; conducting experimental andior analyical

work and analyzingresults using modern mathematical and scientific methods.

Reviewing and documenting the knowledge developed by schblarly predecessors and

critically assess the relevant technological issues.

Designing and validating technological solutions to defined problems and write

clearly and effectively for the practical utilization of their work.

Ability to use the techniques, skills, and modern engineering tools necessary for

mechanical engineering practice.

Ability to function effectively on multidisciplinary teams
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DEPARTMENT OF MECHANICAL ENGINEERING

GURU JAMBHEsHwAR UNIVERSITY oF sclENcE AND TECHNoLoGY, HIsAR

M.Tech. (Mechanical Engineering)
(w.e'f. zor5'zol6)

FIRST SEMESTER

SECOND SEMESTER

THIRD SEMESTER

FOURTH SEMESTER

Course No. Title L P Cr.

ME-751 Advanced Mechanics of Solids J 0 3.0

ME-753 Advanced Engineering Materials 4 0 4.0

ME-755 Automation in Manufacturing 4 0 4.0

ME-757 CNC Technologv and Programming 3 0 3.0

ME-759 Advanced Heat and Mass Transfer 4 0 4.0

ME-761 Advanced Mechanics of Solids Lab 0 4 2,0

ME-763 CNC Technology and Programming Lab 0 4 2.0

Total 18 08 22.0

Course No. Title L P Cr.

Prosramme Elective -I 4 0 4.0

ME-752 Advanced Machine Design 4 0 4.0

ME-754 Computer Aided Design and

Manufacturing

J 0 3.0

ME-756 Finite Element Methods J 0 3.0

ME-758 Tool Eneineering 4 0 4.0

ME-760 Computer Aided Design and

Manufacturine Lab

0 4 2.0

ME-162 Finite Element Methods Lab 0 4 2.0

Total l8 08 22.0

Course No. Title L P Cr.

Proqramme Elective -II 4 0 4.0

Ooen Elective 3 0 3.0

ME-765 Tr bolosy J 0 3.0

ME-767 T bology Lab 0 4 2.0

ME-769 Seminar 0 4 2.0

ME-771 Thesis (starts) 0 6 3.0

Total 10 t4 17.0

ME-772

Total Credits: 70.0

-\l-



LIST OF PROGRAMME ELECTIVES -I
Course No. Title L P Cr.
ME -732 Robotics 4 0 4.0

ME-734 Instumentation and Mesurine Svstems 4 0 4.0

ME-736 Flexible Manufacturins Systems 4 0 4.0

ME-738 Mechatronics 4 0 4.0

LIST OF PROGRAMME ELECTIVES -II

Course No. Title L P Cr.
ME-73r Optimal desisn of thermal systems 4 0 4.0

ME-733 Computational fluid dynamics 4 0 4.0

ME-735 Advanced Thermodvnamics 4 0 4.0

ME-737 Heat exchanger analysis and design 4 0 4,0

LIST OF OPEN ELECTIVES

Course No. Title L P Cr.
BME.TOO Biomedical Instrumentation J 0 3.0

ECE-7OO Advancements in Communication
Svstem

3 0 3.0

CSE.TOO Introduction to Soft Computing
Techniques

J 0 3.0

PT-700 Advanced Printing Technology 3 0 3.0

ME-700 Computer Aided Design &
Manufacturins

3 0 3.0
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fo in""troii the ability to design of hydraulic, pneumatic and electro-pneumatic logic circuits for
automating processes in manufacturing, demonstrate problem-solving skills in qutomation and safely

use the ioihin"t in the industries. Also, to explore the use of dffirent sensors, control valves,

controllers qnd actuators for electro-pneumatic & hydraulic cifc!!l!-s. :

a

,,UhitiI'

@mationandIntegration:BasicConcepts,Typesofautomation,Automation.
Modern developments in automation in manufacturing and its effect on global competitiveness, Need and

implications of automation in Manulacturing.

UAit,II
@iiFneumaticsElectro-pneumaticcontro1sanddevices,Basicelements
hydraulics/pneumatics, Electro-pneumatic systems, Fluid power control elements and standard graphical

symbols for them, Construction and performance of fluid power generators, Hydraulic & pneumatic

rylinders - construction, design and mounting, Hydraulic & pneumatic valves for pressure, Flow &
direction control, Servo valves and simple servo systems with mechanical feedback, Solenoid, Different

sensors for electro-pneumatic system, hydraulic, pneumatic & electro-pneumatic circuits.

Irt-du"tio, to rapid prototyping (RP), Basic Principles of RP, Steps in

Classihcations of Different RP Techniques.

Materials for RP: Plastics, ceramics, Resins, Metals, Selection criterions
processes, the advantages and limitations of different types of materials.

RP, Advantages of RP,

for materials for different

.unirlv
transfer lines, without and with

Performance and economics

Automatic transfer machines: Classifications, Analysis of automated

buffer storage, Group technology and flexible manufacturing system.

Assembly hutomation: Types of assembly systems, Assembly line balancing,

oI assembly system.

Frojeet Work
St"d""tt ,* rrq;i;;d io corry out q project related to the course contents. The topic ofthe project will be

selected in consultation with course coordinator. The project report will be submitted at the end of
SemeSter.TheevqluationwillbedoneinternallybythecourSecoordj!,9tor.
ffi
eouise Outcomes
Students will be able to
t unclerstand the concepts of automation theory and its applications in various fields of manufacturing.

o understand principles, methods, and hqrdware/soffware tools used in modern computerized design

and manufacturing of discrete parts.

o understand the main principals and components involved in optimizing production system design and

oDerqtions.

Groover, M. P., "Automation, Production systems and Computer Integrated Manufacturing",2ndEd.,

Prentice Hall,2005.
Boothroyd, G., "Assembly Automation and Product Design", 2nd Ed., Marcel Dekker, 1992.

Boothroyd, G., Dewhurst, P. and Knight, W., "Product Design for Manufacture and Assembly", 2nd

E,d., Taylor & Francis, 2002.

Boothroyd, G., Poli, c. and Murch, L. E.. "Automatic Assembly", Marcel Dekker, 1982.

Tergan, V., Andreev, I. and Lieberman, B., "Fundamentals of Industrial Automation", Mir Publishers,

I 986.
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Y.A Cengel, "Heat Transfer: A Practical Approach", TMH India, 2013'

KV Narayanan and B Kakshmikutty, "Mass Transfer:Theory and Applicatlons", CBS Publishers and

Distributors Pvt. Ltd, 2014.

In the semeste, uominrtion, ,ine qr"stions are to be set by the examiner. Question No. I will be

compulsory and based on the entire syllabus (all four units). It will contain seven short answer type

qu"itionr, each of two marks. Rest of the eight questions is to be given by setting two questions from each

o7tlr"pry units of the syllobus. A candidate is required to attempl otherfour questions by selecting one

from eqch ofthe four units.
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Blackie & Son Ltd,1972.
r James G. Bralla, "Design for Manufacturability Handbook", McGraw Hill Co., 2 edition 1998
r K. G Swift, "Knowledge based design for manufacture", Kogan Page Ltd., 1987.
o Penny R.K. And Maniott D. L., "Design for Creep", 2"d edition 1995

In the semester examinqtion, nine questions qre to be set by the examiner. Question I{o. I will be
compulsory and based on the entire syllabus (all four units). It will contain seyen short qnswer type
questions, each of two marks. Rest of the eight questions is to be given by setting two questions from each
of thefour units of the syllabus. A candidate is required to qttempt other four questions by selecting one

each ofthe four units.
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. To develop the knowledge and skills needed to apply Finite Element Methods to problems in

Introduction: Basic concepts, Historical background, general applicability of the method, general
description of FEM, one dimensional problems with linear & cubic interpolation model, derivation of
finite element equations using direct approach, comparison with other methods commercial finite element
progmm packages.

Discretization of domain: introduction, basic element shapes, discretization process, node numbering
scheme. automatic mesh seneration

Interpolation Models: Introduction, polynomial form of interpolation functions, simplex, complex and
multiplex elements, interpolation polynomial in terms of nodal degree of freedom, selection of order of
interpolation polynomial, convergence requirements, linear interpolation polynomial in terms of global
coordinates, interpolation polynomial for vector quantities, linear interpolation polynomial in terms of
local coordinates, integration of functions of natural coordinates,

Higher order and Isoparametric elements: lntroduction, higher order one dimensional elements, higher
order elements in terms of natural coordinates, Isoparametric elements
Derivation of element matrices and vectors by using direct and weighted residual approach, assembly of
element matrices and vector and derivation of system equations, Numerical solution of finite element

ations by usins Gaussian elimination method.
:,11,1i1'[11'

Applications in heat transfer: Finite element solution of one-dimensional, two-dimensional and three-
dimensional steady state heat conduction problems by using Galerkin approach.
Applications in fluid mechanics: Finite element solution of incompressible and compressible fluid film
Iubrication problems by using Galerkin approach.
Applications in solid mechanics: Finite element solution of three-dimensional elasticify problems by
usins Galerkin approach.

The students will be qble to
t select the different Qpes of element, generate mesh, construct element stffiess matrices, assemble

element stffiess matrices, impose boundary conditions, solve the equations and interpret the results

for dffirent problems.
. apply Finite Element Methods to lD, 2D, 3D practical engineering problems.

Books recommended

Fish, J., and Belytschko, T., "A First Course in Finite Elements", lst Ed.,John Wiley and Sons (2007)
Chaskalovic J., "Finite Element Methods for Engineering Sciences: Theoretical Approach and
Ploblem Solving Techniques", 1" Ed., Springer (2008)
Huebner K.H., Dewhirst, D. L., Smith, D. E., and Byrom, T. G., "The Finiti: Element Method for
Engineers", 4m Ed., Wiley(2008)
Rao, S.S., "The Finite Element Method in Engineering", 5th Ed., Butterworth-Heinemann (2010)
Zienkiewicz, O. C., Taylor R.L. and ZhuJ.Z., "The Finite Element Method: Its Basis and
Fundamentals''. 7'h Ed.. Elsevier, (2013

SECOND SEMESTER
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Inthesemesterexamination,ninequestio,'o,,to'b
based on the entire syllabus (all four units). It will contain seven short onriq type questions, each of two marl<s.
Rest of the eight questions is to be given by setting two questions from each oj the- four units of the syllabus. A
candidate is required to attempt other four questions b) selecting one from each of the four units.
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o Jeff Lantrip, John G. Nee, David Alkire Smith, "Fundamentals of Tool Design", Society of
Manufacturing Engineers, 2003.

o Jones E.J.H., Town H.C., "Production Engineering: Jig and Tool
(Publishers) Ltd, 2009.

. Maurice Henry Albert Kempster , "An Introduction to Jig and Tool

Design", Butterworth and Co

Design', Maurice Henry Albert
Kemoster. Enslish Universities Press. I964

I\V!L

In the semester exqmination, nine questions ore to be set by the examiner. Question No. I will be

compulsory and bqsed on the entire syllabus (all four units). It will contain seven short qnswer type

questions, each of two mqrks. Rest of the eight questions is to be given by setting two questions from each

of thefour units of the syllobus. A candidqte is required to qttempt otherfour questions by selectingone
each ofthe four units.

cination, nine questions ore to be set by the examiner. Question Nt
jj!::-J=:

No. I will b'
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To learn about tribotett*g o"d 
"*p"ri*iintal 

techniques in Tribologt and qnalysis of real time

ior the measurement of Pressure and

Temperature distribution in the fluid film of hydrodynamic journal bearings at different loads and

speeds. To analyze the real time results obtained through data acquisition system for predicting the

performance characteristics of bearing.

To perform experiment on the journal bearing test rig for investigating the fluid film thickness of

hydrodynamic joumal bearings at dlfferent loads and speeds. To analyze the real time results obtained

through data acquisition system for predicting the performance characteristics ofbearing.

To measure the frictional torque in hydrodynamic journal bearings at different loads and speeds on

journal bearing test rig. To analyze the real time results obtained through data acquisition system for

predicting the performance of bearing.

To determine wear preventive (WP) and extreme pressure(EP) behavior of lubricants on four ball

tester and to measure viscosity of lubricants with the help of viscometer . To analyze the real time

results obtained through data acquisition system for predicting behavior oflubricants'

To determine the friction and wear characteristics in sliding contacts undei various normal loads and

speeds on wear and friction monitor. To arralyze the real time results obtained through data

acquisition system for predicting tribological characteristics.

The modeling and analysis hydrodynamic/hydrostatic u..i^gt rtirg t"ft**

Students will be able to
o predict the performance chqracteristics of hydrodynamic journal bearings experimentally'

o determine the behaviour of lubricants under dffirent operating conditions.

o predict the friction and wear characteristics under dffirent loads.

. 
-qnalyze 

and predict the performance characteristics of hydrodynamic/hydrostatic iournal bearings

usins software (ARMD)

fh, irt"*rl "*iiation 
will be done by course coordinator' , t the end of the semester, viva-voce will be

concJucted both by internal and external e"I7Yl!9!:Yk
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. The ctbjective of this course is to impart the basis knowledge of diferent printingprocesses along
with their role, importance and applications.

Deparlment of Mechanical Engineering, GJUS&T, Hkar, M.Tech. (Mechanicat Engineering),w.ef. 2015-16
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300 3.07030

Historical development in Printing Technology. Recent trends in the field of printing and allied
technologies.
Pre-Press, Press and Post press operations

Letterpress Printing Process; Characteristics, role, importance and applications.
Offset Printins Process: Characteristics. role. importance and applications.

Flexography Printing Process; Characteristics, role, importance and applications.
Gravure Printing Process; Characterisiics, role, importance and applications.

Screen Printing Process; Characteristics, role, importance and applications.
Disital Printihs Process: Characteristics. role. importance and aoplications

The.learnlng outcome of ihis course is eypected that after completion of this course the students

witl be having the detail lcnowledge of iarious..printing processes and the recent development in

a

a

a

a

Anjan Kumar Baral, "Sheet-Fed Offset Technology".
C.S. Mishra, "Letterpress Printing".' .

Havoed M Fenton, Frank J. Romao, 'lOn demand printing".

In the Semester eiqmination, nihe questions are to be set by the examiner._ Question No. I will be

conpulsory and based on thc entire syllabus (a-ll four units). It will contsin scven short answer type

questions, each of two marl<s. Rest of thg eight queslions is to be given by setting two questions from
eoch of the four units of the syllabus. A candidate is required to attempt other four questions by

each of the four units.
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THIRD SEMESTER

'i'o know andunderstand thc different lhermal systems and to get familiar with their design, thermal
modeling, objectives, simulation, and economie analysis. ':

'io trtderstonQthe optimizatiort, it.s role, and melhocis in the analysis and design of various types of
thennal svstems and eauinnrcn!'.;

I}rgirrccrirr;i dosign: krtroductioil, {:)irgiii!:',)iiirg iiesign, desigl as }lan uf engirreering urrilertaking,
rvorkat'lt' rni optimum systenrs, IJasic considerations in design: tbnnulation of'the design problem,
r:lnceptr:iri design, steps irr the desigri r)rocess, computer aided ciesign.

iviodr:l,rrii,i' thcrmal svsi-erns: 1'

4.030

irln deli.^rrs. rniithemal rcal inod el ing
i:iquatiix iitring: Meihod of ieast
dirnensional analysis.

inoilels, mt',cieling of heat exchangers, cvaporators and

ancJ the art of crluatiou fittirrg, physical modeling and

meihods for numerical

systems from different
nls.

to the course contents. The topic of the project will
The project report will be submitted al the end

lhe course coordinator.

ypes ol'

. s(lLares

r:r;Ceiiirli iinci simulatiol: Nurnerical nrodeling, system. simulation,

ricsign of tlicnnal systerns: {nitial design, dcsign shategies, design of
irpplicaticn alr:as, additional considerations for ical

i'lumerical
;imulatic,n.
ncceptablc

,9ludenls are required to
selecie't in consultation
-re mesrcr. The evaluat ion

c1rry out o project related
with course coorriinator.
willbe dont: i

Optirnir:ation: Optirui;iati<-in in design, Ievels of ,-rptirnizatiOrr, basii ooncepts, piactical aspects in optimal
design, rni.ir:li'.inaticai lepresentation rntl statement ol' ile optinrizatiolt problem, practical aspects in
rrptim:::Cr::riil.
i-.tptinrir-aiiou methods; Lagrange lnultipliers, search methods, and etric programrning.

be

of

Students will hs able to
, unclers!.ttrJ about the thermai interactions and its role irr nany like processes and to develop rhe

medns to iockle the vartous thermal problems. l
u design encl selection of the ruaterials/equipments for a .porticular applicotion based upon its thermal

resoznse and to and optimize the thermal lems.

W. F. !lto.:cker, "f)esign of Thennal Systems", Mccraw-Hill,3'd ed. 2014.{

6

Y. .'l,.ri,r; "i)esign arrti ()ptirni:zation of Thermal Systems'1, CRC press, 2nd ed. 200g.
A. ilejaii, G. lsalsaronis and M. J. Morarr, "Thermal Design and Optimization", Joirn Wiley ancl
Sons,2tll2.
N. Surynarayana and C. Arici, "Design and Simulation of 'firermal System", McGraw-Hill,Zb02.
Robcrr F. Boehnr, "l)eveioprnent in the Design of Thermal Systems", Cambridge University press,
2Oir9.

o f,. l-1alaji, "Ilssentials of thermal system desigr and optimizatisn'I, CRC Press,20l l.
I . wiiiiani 5. Janna, "Design of flyid thermal systems", cengage.leaming, j'd eg.,20l l. 
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