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PROGRAM OUTCOMES

Engineering knowledge: Apply the knowledge of mathematics,

science, engineering fundamentals, and an engineering

specialization to the solution of complex engineering problems'

Problem analysis: Identify, formulate, review research literature,
and analyze complex engineering problems reaching substantiated

conclusions using first principles of mathematics, natural sciences'

and engineering sciences.

Design/development of solutions: Design solutions for complex

engineering problems and design system components or processes

that meet the specified needs with appropriate consideration for the

public health and safety, and the cultural, societal, and

environmental considerations.

Conduct investigations of complex problems: Use research-based

knowledge and research methods including design of experiments'

analysis and interpretation of data, and synthesis of the information

to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate

techniques, resources, and modern engineering and IT tools

including prediction and modeling to complex engineering activities

with an understanding of the limitations'

The engineer and society: Apply reasoning informed by the

contextual knowledge to assess societal, health, safety, legal and
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PROGRAM OBJECTIVES

r. To prepare students for successful careers in industry/ higher

studies /R&D institutions that meet global needs'

tr. To provide students with solid foundation in basic science and basic

engineering required to solve and analyze mechanical engineering

problems.

Ill.Todevelopabilityamongstudentstosolveindustrial,
environmental, Techno-social probtems with latest and appropriate

mechanical engineering techniques and tools available

rv. To inculcate professional skill, ethical responsibility, team work and

leadersh ip qualities in students.

v. To promote awareness of entrep reneu rship, self-education, lifelong

learning and to develop sense of social responsibility'
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cultural issues antl the consequent responsibilities relevant to the

professional engineering practicc.

Environment and sustainability: Understand the impact of the

professional engineering solutions in societal and environmental

iontexts, and demonstrate the knowledge of and need for
sustainable develoPment.

Ethics: Apply ethical principles and commit to professional ethics

and responsibilities and norms of the engineering practice'

lndividual and team work: Function effectively as an individual'

and as a member or leader in diverse teams, antl in

multidisciplinarY settings.

Communication: Communicate effectively on complex engineering

activities with the engineering comrnunity and with society at large'

such as, being able to comprehcnd and write effective reports and

design docunicntation, make efl'ective presentations, and givc and

receive clea r instructions.

Project management and finance: Demonstrate knowledge and

understanding of the engineering and management principles and

apply these to one's own work, as a member and leader in a team" to

manage projects and in multidisciplinary environments'

Life-long learning: Recognize the need for, and have the

preparation and ability to engage in independent and life-long

learning in the broadest context of technological change'

PROGRAM SPECIFIC OUTCOMES

L lclentify Mechanical Engineering related real life issues/ problems in

industries, society and provide feasible solution

2. Apply the knowledge of the basic streams of Mechanical Engineering

vii. thermal, design and protluction system to design mechanical

system and product develoPment

3. Plan and implement thc activities in the small' medium and large

enterprises as a part ofteam or as an individual
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Department of Mechanical Engineering

Equivalence Sclre nre lor ttttlittt'c0urs.'s

Programme Name:-B.Tech. Mechanical Engineering

Cou t se

Code
Name of the

Course
('rcrlits

t.oui\illcnl \P I t- \IOOC (lourse of
tlulrtion l2-l,lucek :ul(l covering 809/q (lrcdits

Course St{rting date

course contents / \' irlurl lab link for
llb cour'se

Senrestcr - Ill

SHU32I
Engineering
Mathematics-lll l

I,IEU32I Thermodynamics l

NPTEL Course: Concepts of
Thermodynamics by Prof Suman

Chakrabony & Prof. Aditya
Bandopadhyay, llT, Kharagpur.
Link for the course:
https://nptel.ac.in/courses/l I 2/l 05/l I 2 I

052661

Duration - I2 Weeks

.l Enrolment Ends:
September 21, 2020
Course Start Dale:
14.09.2020
Course End Date:
04.t2.2020
Eram Date: December l8-
20,2020
Exam Registration Date:

t4.09.2020

M EU3 22 Manufacturing Processes 1

Theory ofProduction Processes l2
weeks duration l4 September to 04

December 2020 Exam date 20
December 2020
https://nptel.ac.in/courses/l I 2/l 07ll I 2 I 0
'12391

l4 September 2020

M EU3 23 Materials Engineering
I

Basics of Ntaterials Engineering
https://swayam.gov.in/ndl noc20_me78/
prevle\l

14 Sep 20 Dec,2020

M EU3 24 Machine Drawing l

SHU322
Introduction to
Constitution of lndia 0

MEU325
Materials Engineering
Lab

I

M EU3 26 Machine Drawing Lab I

</



COMPONENTS OF C U RRICU LUM

ro ram Dura tion : 4 Years

Total number of creditsTotal number of contact

hours

Curriculum Content (%

of total number of credits

of the
Course ComPonent

SCHEME
OLD
2l

NEW
26

NEW
l{.61

NEW
21

ol.l)
23

OLD
ll.+l 2528l5l5l 5.2 -lr 5.21

0J010{ll01.8203.80Hurnanities and Social
ll lneenn Sciences
Basic Sciences

Sciences
CorePro
Electives

1t9282I I,)15.1250.00 lltlll8ll10.9105.97 0603060303.650l .63n Electives ll1022t206.7005.43 OJ0i06201.82

091

I (r{184199

ml nor ect

Total num ber of Credits

SeliStudY& Industri al

l)t'o Scc
0l .63

04.89
lecture

lnternshi

N ew Schem.qasic sciences

Open Electives

Project(s)

lnternshiPs/minor
project
Self-StudY&

2% oY"

lndustr ial lecture

r Program Electives

I En8ineering

Sciences
r Humanities and

social sciences
I Program Core

Old scheme

4

n Easic Sciences

r Engineering Sciences

, Humanities and Social

Sciences

t Program Core

t Program Electives

lecture

4% open Electives

Project(s)

lnternshiPs/minor Project

SelI-StudY& lndustrial

2t6

75%

45%

17%

1't" A%5"/.

tt%

/
6%t'l

50%

D--
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SHU32IA DIFFEITENl'I.\L EQUATIONS AND PITOI]ABILITY

'I'eaching Schemc: 03 L 'l'otal:03
[valuation Scheme: 30 MSE + l0 TA + 60 ESE
Durltion of ESE: 2 hrs, 30 min

Credits:03
'IOTAL MARKS: 100

Course Objectives:

I. To learn Laplace transform and its properties. Apply it to solve differential equation.
Il. To introduce the solution methodologies tbr second order Partial Differential

Equations.
lll. To study applications of partial dilferential equations in vibration of string and heat

f low.
lV. To equip students with the foundations ofprobabilistic and statistical analysis mostly

used in varied applications in engineering and sciince.

Laplace Transform: Definition, l'roperties of Laplace '['ransfbrm, Laplace transform of
periodic functions. Inverse Laplace transfbrrn, convolution theorem, unit step function, delta

f'unction, evaluation of integrals by Laplace transform, solving ODEs by Laplace Transfom
rnethod.

I'artial Differential Equations: Solutions offirst order linear PDEs, Solution to homogenous

and non-homogenous linear partial difl'erential equations ol second order by complimentary
f'unction and particular integral method.

Applications ofPartial Differential Equations: Method of separation ofvariables, equation

of vibrating string, solution of wave equation by D'Alembert's method, one dimensional heat

flow, two dirnensional heat flow.

Ilandom variables and Probability Distributions: Basic concepts of probability and its
properties; Conditional probability and independent events; Random variables, discrete and

continuous random variables, Mcan and variance. ol Binomial. Poisson and Normal

distributions and applications.

Tcxtbooks:
l. Higher Engineering Mathematics, t].S. Grewal, Khanna Publishers'2020,44'h edition.

2. A text book of Engineering Mathernatics,N. P. Bali and Manish Goyal, Laxmi

Publications, Reprint,20 I 0.

References:
I. Advanced Engineering Mathematics,Erwin Kreyszig. 9'h Edition, John Wiley & Sons.

2006.
2. lntroduction to Probability Theory,P. C. Hoel, S. C. Port and C. J. Stone, Universal Book

Stall,2003(Reprint).
3. A First Course in Probability, S. Ross,6th Ed., Pearson Education lndia'2002.

4. Advanced Engineering Mathematics, H.K.Das, S.Chand& Company Pvt.Ltd'2014.

5. Higher Engineering Mathematics, B.V,Rarnana,TataMcCraw Hill Publishing company

Lrtl..New Delhi,2008,6rh ed it ion.

Coursc Outcomes:Alier successf'ul completion ol'this course student will be able to

SHU32lA.l Develop different techniques ofsolving partial differential equations.

SHU32lA.2 lmplement these techniques to evaluate the engineering problems.

SHU32lA.3 Develop techniques necded to calculate probabilities and describe the

A



properties of discrete and continuous distribution functions'

Use the knowledge ot:Laplace Translotm to solve differential equations'
sFlti32lA.4

\/'



*SHU322A INTEGRAL CALCUI,US AND PROBABILITY

Tcaching Schcnrc: 03 L Total: 0J Credits: 03

Evaluation Schcnrc: J0 IISE + l0 TA + 60 ESI,I 'IOTAL N'IAIiKS: 100

Duriltion of ES[: 2 hrs. 30 min

Course Objectives:

l. 1-o equip students with solution techniques of ordinary differential equations of higher
order.

II. 'l'o learn Laplace transform, its properties and apply it to solve differential equations.

III. 'l'o equip students with the foundations ofprobabilistic and statistical analysis mostly
used in varied applications in engineering and science.

lV. 'l o introduce the solution methodologies fbr second order Partial DiU'erential
Equations.

V. 'l'o learn special functions and utilize it in the evaluation of multiple integral.

Courue Contents:

Ordinary differential equations of higher orders: Linear dif'ferential equation with
constarlt coefficient, complementarl function. particular integral, complete solution: method

of variat ion of parameters.

Intogral Calculus: Beta and Gamma f'unctions and their propertiesl Evaluation of double

integrals (Cartesian &polar), change ot'order of integration.

Lapllce Transform: Definition, Properties ol'Laplace Transfbrm, Laplace transfbrnr of
periodic tunctions. Inverse Laplace transfbrm. convolution theorem, unit step function, delta

f'unction, solving ODEs by Laplace Transfbrm method.

Partial Differential Equations: Solutions offirst order linear PDEs, Solution to homogenous

and nonJromogenous linear partial diflerential equations of second order by complimentary
function and particular integral method.

Random variables anrl Probability Distributions: Basic concepts of probability and its
propertiesi Conditional probability and independent events; Random variables. discrete and

contirruous random variables, Binornial. Poisson and Nonnal distributions and applications.

Tcxt llooks:

lligher Engineering Mathematics, B.S. Crewal. Khanna Publishers,2020,44'h edition.

A tcxt book of Engineering Mathematics.

PLrblications, Reprint. 2010.
N.I'>. Bali and Manish Coyal. Laxrri

Refercnce books:

l. Advanced Engineering Mathematics, Erwin Kreyszig, 9'h Etlition, John Wiley & Sons,

2006.
2. lntroduction to Probabitity Theory, P. C. Hoel, S. C. Port and C. J. Stone,

Universal Book Stall, 2003 (Reprint).

3. A lrirst Course in Probability, S. Ross,6th Ed.' Pearson Education lndia' 2002.

4. Advanced Engineering Mathematics. H. K. Das, S. Chand & Company Pvt.Ltd,20l4'
5. Higher Engineering Mathematics, B.V Ramana' Tata Mc Craw Hill Publishing company

I

)

t



Ltd.. New Delhi,2008, 6'h edition'

Course Outcomes: After completion of course' the students will be able to:

SHU32 I .l A Develop different techniques of solv ing P.artial differential equations'

;;ui; i .rA grurruL double integrats with rhe hetp^ot special functions

siiuli i .:a Solve ordinary diflerential equarions of higher order.

SHU32l.4A Develop t"th;i;;;; '';";ed 
to calc.ulite probabilities and describe the

prop.rti.t of discrete and continuous distribution functions

sHU j2l .5A Find Laplace ir""ri""" JJr"en function and apply it to solve differential

equations'

</



l\ ._t J2I I Ill._l{\tol)\ \..\IICS

Teaching Schenro: 0.1 L Total: 04
Evaluation Schcnre: 30 MSE + l0 TA + 60 ESE
Durrtion of ESE: 2 hrs. 30 min

Crcdits:0.1
TOTAL N'lAltKS: 100

Course Objectives:

I. To learn about heat and work interaclions, and balance of energy between systems

and its surroundings

Il. 'l'o apply First law of Thermodynam ics to various energy conversion devices

lll. l-o evaluate the changes in properties ofsubstanccs in various processes

IV. 'fo understand the dif]-erence betwecn high gradc and low grade energies and II law

limitations on energy con vers ion

Coursc Contcnts:

Fundamentals - System & Control volume; Property, State & Process; Exact & Inexact
dilferentials; Work - 'fhermodynamic delinition ol work; examples; Displacement work; Path

dependence of displacement work and illustrations for sirnple processes; electrical. rragnetic,
gravitational, spring and shaft work.

Temperature, Definition of thermal oquilibrium and Zeroth law; Temperature scales;

Various Thermometers- Definition of heat; examples of heat/work interaction in systems-

First Larv fbr Cyclic & Non-cyclic processes; Concept of total energy E ; Demonstration that

E is a property; Various modes of energy, lnternal energy and Enthalpy.

Pure Substances - Definition of Pure substance, ldeal Cases and ideal gas mixtures, Real

gases and real gas mixtures, Compressihility charts- Properties of two phase systems - Const.

temperature and Const. pressure heating ol water; Dcllnitions ol saturated states: P-v-T
surt'ace: Use ol steam tables and Rll4a tables: Saturation tables; Superheated tablesl

Identillcation ol'states & detemrination ol'properties. Mollier's chart.

!'irst Larv for Flow Processes - Derivation of general cnergy equation for a control volume;

Steady state steady f1or.r' processes including throttling: Examples ol steady flow devices;

Unsteadl' processes; examples of steady and unsteady I law applications for system and

control volume.

Sccond law - Deflnitions ofdirect and reverse heat engines: Definitions of therr:ral efiiciency
and COP: Kelvin-Planck and Clausius statements: Dellnition of reversible process: lnternal
and external irreversibility; Carnot cycle: Absolute temperature scale.

Clausius incquality; Definition ofentropy S ; Demonstration that entropy S is a property;

Evaluation of .l tbr solids, liquids, ideal gases and ideal gas mixtures undergoing various

processesl Determination ofS from steam tables- Principle ofincrease olentropy: lllustration
of processes in T-s coordinates: Definition o1'Isentropic elliciency lbr compressors. turbines
and nozzles- Irreversibility and Availability, Availability'function fbr systems and Control
volurnes undergoing different processes. Lost wolk. Second law analysis lbr a contl'ol
volume. Exergy balance equation and Exergy analysis.

Thermodvnamic cycles - Basic Rankinc cycle; Basic Brayton cycle; Cas Power Cycles;
Basic vapor conrpression cycle and comparison with Carnot cycle.

Text Books:

L/



I. Thermodynamics: An Engineering Approach' Yunus Cengel and Michael Boles' 9lH

F.rlition. Mccraw Hill' 201 I
2. Engineering Thermodynamics' P' K Nag' 6"' Edition' McGraw Hill' 2017

Reference books:

I . Fundamentals of Thermodynamics, Richard sonntag, claus Borgnakke '9 
lH

Wilev and Sons, 2016

, il#'#ilil'or-engin""'ing Thenr.rodynamics' Michael J' Moran' Howard

edition. John WileY & Sons' 2014

3. Engineering Tr''"'rnoovnu'iJ'l Jones' J' B and Duggan' R' E ' Prentice Hall

Course Outcomes: Atler completion of course' the students will be able to:

MEU32l.l Apply energy balance.to systems and control volumes' in situati

heat and work interactlons

MEU32l.2Evaluatechungesinthennodynamicpropertiesofsubstances
MEU32l .3 Evaluate 

""d ";;;;iht ntttl*lun"; of 
1n^e,reY 

conversion dev

MEU32l .4 Differentiate b;;:;; high grade and low grade energies

edition, John

Shapiro, 8 
rrr

of lndia

ons involving

ic es

</
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Teaching Scheme:0{ L Totxl:04
Evaluation Scheme : 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min

Credits:0{
TOTAL }IAI{KS: 100

Cou rse Objcctives:

I Impart the critical knowledge of rnetal melting, casting, mechanical working of mctals

and dilferent joining processes

ll Prepare students understand working principles of additive manufacturing processes their

seleclion based on quality and productivity

lll Inculcate the f'undarnentals of unconventional machining processes

Course Contents:

Casting and Moulding: Pattern materials, allowances, Types of patterns' Design

considerations in pattern making, Color codes for patterns and core boxes. l3asic principle

and Telrninology ofsand casting, gating system, types of gate' Directional and Progressive

solidification. General properties of moulding sands. Types of sands, Preparation of sand

moulds ofdiflerent types, Moulding processes. core making.

Technology of Mclting and Special Casting Methods: Melting lirrnaces pit. open hearth.

gas fired cupola and electlic hearth furnaces, Electric lurnaces -Direct Arc, lndirect arc and

electric induction tlrnace, Selection of f'urnace. Modernization and Mechanization of
Foundries, permanent mold casting, slush casting, shell molding, Investment or lost wax

casting. vacuum process, centrifugal casting, Die casting equipments and processes fbr

Gravity, Presgure and Vacuum casting methods

Defects, Inspection and Testing of Casting: Variotts defects, their causes and remedies,

cleaning and inspection methods oicasting.

Atlditive Manufacturing Processes: Stereolithography (SLA), Liquid thermal

polymerization (LTI'), Fused Deposition Modeling (FDM), Ballistic Particle Manulacttrring
(BPM), Selective Laser Sintering (SLM), Laser engincered net shaping (LENS)' Binder Jet

PLinting (BJP)

Mechanical Working of Metals: Principlc ol Hot and cold working processes' Dif'l'erent

types of hot and cold working processes. e.g. Rolling. types of rolling forging operations,

extrusion. piercing, pipe and tube production, manul'acture of' seamless pipe and tubing.

Spinning. embossing and coining, squeezing and bending operations. rotary swaging

Joining l'rocesses, Welding Dcl'ects, Testing and lnspcction of Welds: Introduction to

riveting, soldering, brazing and welding. Gas rvelding, working principle and its applioation.
Arc welding: arc irritiation, arc maintenance, and arc control. TIGi MIG/ SAW/ Resistance

welding: working principle and its application, Working principle and applications ol Friction
Welding, Forge Welding, Plasma arc, and Therrnit Welding. Ultrasonic, Electro slag,

Electron Beam, laser welding.Various welding defects. rveld testing methods.

Unconvcntional Machining Processes Mechanical Processes: -Ultrasonic Machining
principle and applications, process parameters, Abrasive and water abrasive jet machining.
Thermal processes: -Election Beam Machining -Ceneration of beam, principle and

applicatiorrs, Laser lJeam machining: Plasma-arc machining-Concept and generation of
plasma. principle o1' PAM, applications. lllectro Chemical Machin ing-C lassiflcation.

+



fundamentals, Electro mechanical milling. Electric discharge Machining -EDM, wire EDM,

Mechanism of material removal, process parameters, advantages and applications

Text Books:

l. Kalpakjian and Schmid, Manufacturing processes for engineering materials (5th Edition)-

Pearson India. 2014
2. Workshop Technology, HajraChaudharyVol I . lg'hEdition,DhanpatRai and Co (P) ltd

Reference Books:

L Mikell P. Groover. Fundamentals of Modern Manufacturing: Materials, Processes, and

Systems
2. Ggarmo, Black &Kohser, Materials and Processes in Manufacturing

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

lllustrate the fundamentals of metal melting, casting, mechanical working of
metals, their necessity and importance

Explain working principles and classify additive manufacturing processes.

Diiferentiate and compare.ioining processes in terms of application, function,

advantages, disadvantages, quality and productivity
Interpret necessity. principle, advantages, disadvantage, limitations,

applications of unconventional machining processes

MEU322.I

M8.U322.2.
MEU322.3.

MEtJ3ZZ.4.

'4
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Tcaching Scheme: 04 L Total: 04
Evaluation Schcmc: 30 MSE + l0 TA + 60 ESE
Duration of ESE: 2 hrs. 30 min

Credits:0{
TOTAL MAI{KS: 100

Course Objectives:

I. Understanding of the correlation between the internal structure of materials, their

mechanical properties and various methods to quantify their rnechanical integrity and

f-ailure criteria.

ll. 1'o provide a detailed interpretation ofequilibrium phase diagrams

lll. Learning about diftbrent phases and lteat treatment methods to tailor the properties of
Fe-C alloys.

Course Contents:

Crystal Structurc: Unit cells, Metallic crystal structures. Ceramics. Imperfection in solids:

Point. line, interfacial and volume del'ectst dislocation strengthening mechanisms and slip

systems. critically resolved shear stress.

Mechanical Property Measurement: Tensile, compression and torsion tests; Young's

rnodulus, relations between true and engineering stress-strain curves, generalized Hooke's

law, yielding and yiel<I strength, ductility, resilience. toughness and elastic recovery;

Hardness: Rockwell, Brinell and Vickers and their relation to strength.

Static Failure Theories: Ductile and brittle failure mechanisms, Tresca, Von-mises,

Maximum normal stress. Mohr-Coulomb and Modifled Mohr-Coulomb; Fracture mechanics:

Introduction to Stress-intensity f'actor approach and Critfith criterion. Fatigue l'ailure: Iligh
cycle fatigue, Stress-life approach, SN curve, endurance and fatigue limits, effects of rnean

stress using the Modified Coodman diagrarn: Fracture rvith flatigue. other lailure mechanisms

likc creep. Stress corrosion cracking. cntbrittlernent, Ihtloduction to non-destructive tesling

(NDT)

Alloys, Substitutional and Interstitial Solid Solutions- Phase Diagrams: lnterpretation of
binary phase diagrams and microslructure development; eutectic, peritectic. peritectoid and

monotectic reactions. lron lron-carbide phase diaglam and microstrctural aspects of
ledeburite, austenite, f'errite and cemerrtite, cast iron.

Heat Treatment of Steel: Annealing. tempering, normalising and spheroidising, isothermal

transfbrmation diagrams fbr Fe-C alloys and microstructure development. Continuous

cooling curves and interpretation of Ijnal microstl'uctures and properties- austempering,

martempering, case hardening, carburizing, nitriding, cyaniding, carbo-nitriding, Ilarne and

induction hardening, vacuum and plasma hardening

Alloying of steel, properties of stainless steel and tool steels. specifications ol some

commonly used steels tbr engineering applications (eg. EN. AISI. lS),maraging sleels- cast

irons; grey, white, rnalleable and spheroidal cast irons- copper and copper alloys: brass,

bronze and cupro-nickel: Aluminium and Al-Clu - Mg alloys- Nickel based superallol's and

Titanium alloys

Text Books:

l. w. D. Callister, 2006, "Materials Science and Engineering-An Introduction", 6th Edition,
Wiley India.



2. Kenneth G. Budinski and Michael K Budinski' "Engineering Matelials"' Prentice Hall of

' i;;i;;;i;i. ii*it'a' +tt'' lndian tieprinr' 2002'

3. V. Raghavan. "Material s"i"^*';;;t;;1nt"Jng ' 
Prentice Hall of India Private Limited'

1999.

+. U. C' :inauf ' 
"Engineering Materials and Metallurgy'" Pearson' 201 I

Il.cference Books:

I . Mechanical Metallurgy' G'E' Dieter' 3'a Edition' Mc-Graw Hill lnterrrational'

London' 1999.

2- Phvsical Metallurgy l-or [:'ngineers' 4rr'.tdition' Clarke and Vamey" 2004'

3. Powder Metallurgy' A K' Sinha l'r F'drtton ' tvv t '

4. Engineering enysi"al t'letattu'gy' Y' I-uLt"in' 2"a Edition' Mir Publications'

1999.

Course Outcomes: After completion of course' the students will be able to:

MEU323.lldentifycrystalstructuresforvariousmaterialsandunderstandthedefectsin

MEU323.2 ',i;1"',t,,:'ffiT* to tairor.materiar q:p"lii::,:l-fl"::,1Y,i:'-*"ous arrovs

il;;i;3 il* to quuntiiv tetl'uni"ul integ;itv and failure in materials
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'l'eaching Schemc: 03 L 'Iotal: 0J

Evaluation Schcnre:30 MSE + l0 TA + 60 Lsll
Durrtion of ESE: 2 hrs. J0 min

Crcdits:0J
TOTAL IVIARKS: 100

Course Objectives:

l. Helping the student in drafting their technical idcas.

II. Creating knowledge about the various practiccs u'ith regard to the dimensioning,

sectioning and development of views.

lll. Understanding the importance ofthe linking functional and visualization aspccts in the

pleparation of the part drawings.
lV. Preparation olthe part or assembly drawings as per the conventions'

v. Interpretation of machine drawings that in turn help the students in the preparation of
the jobs, comPonents, etc.

Course Contents:

Sectional Views: conversion ol pictorial view into sectional orthographic projections,

rnissing views.

Development of Surfaces: Developnrent of surface of cubes. prisms, cylinder' pyramids'

cones etc

lntersoction of Surfaces: lnterpenetration ofsolids. prisrn and prism' cylinder and cylinder'

cylinder and prism, cone and cylinder. cone and prism.

Assembly Drawing; Preparation of detailed and assembly drawing of simple machine

assembli;s Iike pedestat biaring, Plunrmer block, sirrple eccentric, stuffing box, cross head.

connecting rod, iail stock, tool post, c-olamp, screw jack' boiler safety valve etc'

tntroduction to Modelling by using Pro/Engineer /CATIA Sollware'

Text Books:

l. Machine drawing, N.D.Bhatt, 38th Edition ,Charotar Publisher, 2003

2. Machine Drawing, N.Sidheshwar. Shastry. Kanhaiah.4th Edition. Tata Mcgraw llill.2005

Reference Books:

l. Machine Drawing. Narayan, K.L.Reddy, 2nd Edition, New AcE lnternational Publishers,

2004
2. Machine Drawing, P.J.Shah,3rd Edition. Shah Publishers, 1997

3. Computer Graphics & Design, P.Radhakrishnan. lrd Edition, Dhanpat Rai & Sons. 2009

4. Using AUTOCAD. James E Fuller. gth Edition, Dentnark Publishing Company,2004

5. Machine Drawing. Il.K.Dhawan.4th Edition. S.Chand& Co.'2006

Course Outcomes: Alier completion of course, the students will be able to:

MEU324. l. Draw the developmenl of surfhces for sheet metal working applications'

M8U324.2. Understand the representation of materials used in machine drawing.

M8U324.3. Draw the machine elements including keys, couplings, cotters, riveted' bolted

and welded joints.
MEU324.4. Construct an assembly drawing using part drawings of machine components.



MEU324.5. Represent tolerances arld

Develop skills to model
thermo-mechanical loads.

the levels of surface finish of machine elements

the behaviour of structures under mechanical and

{
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Tcaching Schenrc: 0l L
Evllu:tlion Schente: 20 TA+30 [SE
Duratior r-rf ESIi: I hrs. J0 min

'l'otal: 0l Credits:00
TOTAL MARKS: 50

ln d ian

Course 0bjectives:

To acquaint students about constitution of lndia. Fundamental rights, f'undamental duties.

electoral process and role ofcentral, state and local government and its administration

Course Contents:

Unit I: lntrotluction to Constitution of India
Salient I'eatures olthe Constitution of lndia. Preamble of'the Constitution, f-undamental rights

and f'undamental duties, Directive Principles of state Policy and relevance of directive

frin.ipt"r. parliamentary Form of Government in India- President, Vice-President' Prime
'H,|iniri.t. along with council of Minister, Parliament. Supreme court, Electoral process in

lndia. Aurendment Procedure.

unit II: state executives covernor, chief minister, state legislature, high courts of state.

Unit Ul: Role and functions of local seli government- Municipalities in lndia' with special

reference to 73d amendment. Panchayat Raj in India with special reference to 74"'

amendment.

Coursc outcomes:

On the successl'ul completion of this course. Students shall be able to-

l. L.Jnderstand and remember the knowledge of basic information about

Constittltion.

2. Apply the knowledge of fundamental rights and t'undamental duties'

Reference Books:-
l. An lntroduction to Constitution of lndia, M.V.Pylee, Vikas Publishing, 2002

2'Constitutionoflndia,Dr.B.R.Ambedkar,GovernmentoflndiaPublication
3. Latest Publications of lndian lnstitute of Human Rights. New Delhi

4l
,--.=-



\IEI'325 \ I,\TIi II I.\ I, S I'N(;I NI]I'I{IN(; LAI}

Tcaching Schcme: 02 P Total:02 Crcdits:01
TOTAL MARKS:50Iir a luation Schcmc: 25 Intcrnal + 25 Lxtcrnal

Coursc Objectives:

I. To reinforce the concepts learnt in the theory classes of Materials Engineering

(MEU323) by carrying out various experiments

ll. Students will learn specimen preparation for optical microscopy and by using optical

microscope study microstructures of various metals/alloys which are used in

industries for various applications

lll. 1o compare the composition and properties of various ferrous and non-ferrous

metalsialloys

lv. 'l-o carry out mcchanical tests/heat treatt'nents to evaluate various mechanical

properties

Note: lt is representative list of experiments. The instructor may choose minimum eight

experiments as per hisiher requirement (so as to cover entire content of course MEU323)

fionr the list given belorv.

List of Experiments:

I . Study of metallurgical microscope.
2. Preparation of specimen for microstructure examination

3. Moiding of specimen for microstructure examination with the help of mounting press/

cold setting resin.
4. Study and drawing of microstructure ofannealed and normalized steels'

5. To carry out hardening and tempering ofsteel.
6. Study ofJominy end quench test for hardenability of steel.

7. To measure hardness using Rockwell Hardness Tester.

8. Study and drawing of microstructures of various cast irons.

9. Study and drawing of microstructures of various non -ferrous metals and alloys.

10. To study and perform impact test.

I l. To measure hardness using Brinell Hardness Tester

12. Study of image analyzer
13. StLrdy ofscanning electron microscopl
I4. Stud) of transmission electron tnicroscopv

I 5. Study and drawing of microstructures of steels

Note:
ICA: The lnternal Continuous Assessment shall be based on practical record and

knowledge/skills acquired.

ESE: The end semester Exam for practical may/shall be based on performance in one ofthe

experiments and may be followed by sample questions'

course outcomes: After completion of the laboratory course, students will be able to

MEU325.l. Prepare specimen for optical microscopy and use optical microscope for the

studyofmicrostructuresofvariousmetals/alloysandrecognize/identify
variousphasespresenlinmetals/alloysandtheireffectonmechanical
properties

4



MEUl25.2.

MEU325.3.

Understand the effect of heat treatment on the microstructure of nretals/alloys

and thercby on its mechanical properties

Evaluate mechanical propertiei of'various materials and compare it with their

internal structure to establish structure property co-relation'

)1



MDU326 IVIACIIINIi DRAWING LAB

Teaching Scheme: 02 P Total: 02

Evaluation Schcme: 25 Internal + 25 External
Credits:01

TOTAL MARKS:50

Course Objectives:

l. To impart students with the necessary skills for drafting and modelling machine

components using CAD tools.
Il. To impart the fundamental knowledge in designing and drafting.
III. To develop the Practical knorvledge in the field components designing.

It is representative list of practical. The instructor may choose minimum eight Sheet as per

his/her requirement (so as to cover entire content of course MEU326) from the list given
below

l-ist ol'l)rarring

PART A: Shcets (one each) by using Pro Engineer iCATIA and Sketchbook
I . Sectional Views of ob.iects

2. Developments of surfaces
3. lntersection of solids

PART B: Drawing of following machine elements using Pro/Engineer/CATIA Software
(four Sheets)
l. Cotter Joints
2. Knuckle Joints
3. Flange Coupling
4. Wall Bracket
5. Plummer Block
6. Stuffing Box
7. Machine lool Components
8. Rivet and Rivet Joints

PART C: One sheet on: ISI Convcntions fbr various components Iike bearing, gears,

springs, keys and keyways, threads, tap holes and materials

Note:
ICA: The Internal Continuous Assessment shall be based on practical record and

knowlcdge/skills acquired. The performance shall be assessed experiment wise by using
continuous assessment formats. A&B .

trSE: The end semester Exam for praclical shall be based on performance in one of the

experiments and may be followed by sample questions.

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

MEU326.l Demonstrate the complete methodology of design &drafting.
MEIJ3Z62 Develop skills in designing the automobile engine components using software

like Pro Engineer/CATIA etc

MEU326.3 Model and assemble machine parts and Know about the industrial models and

their usages in practical design and manufacturing fields.

r



SHU.I25 IIUMAN VALLIE AND trl'IlICS

Teaching Schenrc: 0l l, Tr-rtal: 0l
Evllu:rtinn Schenre: 20 TA + 30 ESE
Durrtion of ESE: I hrs. 30 min

Credits:00
TOTAL MARKS: 50

Course Objectives:

l. To develop the importance of moral vinue through spiritual and yoga

activities which leads to professional experience of students.

2. To understand the dimension of professional ethics.

3. To learn engineering ethics through theories which'develop moraljudgement

among technical students.

4. To understand the global ethical issues and its dirnension which leads to

moral leadership

Human Values
Morals, values and Ethics, lntegrity, Work ethic, Service learning, Civic virtue, Respect tbr

others, Living peacefully, Caring, Sharing, Honesty, Courage, Valuing time, Cooperation'

commitment, Empathy, Self-contldence, character. Spirituality, lntroduction to yoga and

meditation for professional excellence and stress management.

Professional Ethics
Definition of Ethics. Professional Ethics, Business Ethics, Corporate Ethics, Engineering

Ethics. Personal Ethics; Professiorr, Professionalism, Professional Responsibility. Professional

Ethics: conflict of lnterest, Gift vs Bribery, Environmental breaches, Negligence,

Deilciencies in state-of'-the-art; Vigil Mechanism, Whistleblowing, protected disclosures.

Engineering Bthics
Sen"ses of .Engineering Ethics', Variety of moral issues, Types of inquiry, Moral dilemmas,

Moral Autonomy. Kohlberg's theory, Gilligan's theory. consensus and controversy, Models

of professional roles, Theories about right action, Self'-interest, Customs and Religion, Uses of

Ethical Theories

Global Issues
Multinational corporations, Environmental Ethics, conrputer Ethics, weapons Development'

Engineers as Managers. Consulting Engineers. Engirreers as Expert Witnesses and Advisors.

Moial Leadership, Code ofConduct, Corporate Social Responsibilily

Text books:
l. "Ethics in Engineering", Mike W. Martin and Roland Schinzinger, Tata McGraw Hill,

New Delhi, 2003.

2. "Engineering Ethics", Govindarajan M. Nataraian S. Senthil Kumar V S. Prentice

Hall of lndia. New Delhi, 2004.

Rcfcrcnce books:
l. "Engineering Ethics", Charles B. Fledderrnann, Pearson Prentice IIall, New Jersey.

2004

u



3. "Engineering Ethics - Conccpts and Cases", Charles E' Harris' Michael S' Pritchard

and Michael J. Rabins. Cengage Learning.2009

4. ..Ethics and the Conduct ofBusiness". John R Boatlight, Pearson Education, New

Delhi,2003

5. "Fundametals of Ethics for Scientists and Engineers", Edmund G Seebauer and

Robert L Barry, Oxford University Press, Oxford, 2001

6. ..Business Ethics: Decision Making for Personal Integrity and Social Responsibility,'

Laura P. Hartman and Joe Desjardins, Mc Craw Hill education' India Pvt' Ltd"New

Delhi

2013.

7. ,'Value Education", world Community Service centre, Vethathiri publications,

Erode, 201 I

Outcomes:
After the successful completion ofthe.coursc thc student shall be able to

l.Makeworklifebalanceandfoundhirnsellorherselfwithsoundmindsetat
workplace.

2. lncorporate professional ethics at work place'

3. Manage moral dilemmas and conflicts at workplace.

4. Develop global perspective for ethical issues'



IlIEU{2I APPLIED T I{ E I{N'I0D Y NA ]!l I CS-I

Credits:0'l
TOTAL SIARKS: 100

Du rittion o f llSE: 2 hrs. 30 mirt

C0u rsc Contcnts:

Ilclt'rencc books:
Thennodynam ics-An Engineering Apporach, Y' A' Cenge I and M. A. Boles, 3rd Edition,

Course Objectives:

I. To learn about the basic components and their t'unctions in steam power plant

ll. To leam about to evaluate heat. work and energy interactions in steam power plant

lll. To adopt the most appropriate technique to optimize the performance of individual

components in a steam Power Plant

lV. To develop skill to draw the velocity diagrams ofsteam turbines

Steam Power Plant: Steam power cycles' Limitations ofCarnot vapour cycle' elllciencies in

rJ"r, A regenerative cycle analysis iirnited to two stages only' typical layout ofsteam power

pf""i. C"r.ip, 
"f 

co-gen..ution. 
"Elementary 

sinrple problems on Steam power cycles

Steam Generators: lldian Boiler l{egulations, Classillcation of Boiler. principle parts.and

their firnctions, modern water-tube type steam gcnerator arrangements' E991omi9er,

iup.rh.ut"r, Reheater, Steam Generatoi 
'Control. Aii Preheater, Principle of fluidized bed

boiler, Cylone separator. Electrostatic precipitator'

Steam Nozzle: classiflcation of Nozzle, flow through nozzles. critical pressure ratio and

clloked f.low, nozzle efficiency, detcrmination of throat and exit areas, Concept ol. super

saturated f.low and wilson linJ.Elernentary simple problerns orr determination of throat and

exit areas.

Stcam Turbines: Types ofsteam turbines, Types of sleam.turbines such as impulse' reaction

,r,tin"., Cornpouniing, Velocity diagrams draphical and analytical mgtho.ds.fot y:rtk,1nd

;;;;;.ili;ion. i*iur tnru.t unj efficicncf. Nced ol Governing, Methods of Turbine

governing and control.

Steam Condenser: Functions of a Condenser' Elements of a Condensing Plant' Types o.f

steant condenser, Need ol'u aona.rrar' Estimation ol quantity of cooting watel..required'

.lna"nr", ona vacuum efficiency. Sources of air in condensers and its ef'fect on perfbrmance,

Air extraction, Cooling towers.

Encrgy Conservation in Boilers: Energy const'rvation options' waste minimization'

methodology and economical viability'

Tcxt Books:

l. Basic and Applied Thermodynarr ics, P K Nag' 2nd Edition' Tata Mc-Graw Hill Pub '
201 0.

2. ihermal Engineering by Mahesh M Rathore' 3rd Edition' Tata Mc-Craw Hill' 2010

Mc-Craw Hill, I 998.

nppf i"a fir"t..dynamics, Onkar Singh.3rd Edition, New Age International Publishing'

2009.

Tcaching Schenrc: 0{ L lotal: 0{
[rrluatir-rn Schcnrc: J0 ]lSE + l0 l'A + 60 llsll



3. Power Plant Engineering, P.K. Nag,3rd Edition, Tata Mc-Graw Hill Publishing, 2008.

Coursc Outcomes: After completion of course. the students will be able to:

MEU42l.l
MEU4ZI.2
MEU42l.3
MEU4Z!.4
MEU42 t .5

Analyze the basic components in steam power plant
Select the most appropriate method ofcompounding for steam turbines
Evaluate and compare the performance ofenergy conversion devices
Draw the velocity diagrarrs ofturbine blade.
Design the steam nozzle as per gir en parameters

V



M[U.I22 FLUID M|jCHANICS

Teaching Scheme: 04 L Total: 0'l

Evaluati,on Scheme:30 MSE + l0 TA + 60 ESE

Credits:0{
TOTAL MARKS: 100

ratiott of ISE: 2 hrs. 30 nrinl)u

Course 0bjectives:

t.

It.

il1.

IV.

To recognize the basic principles and equations of lluid mechanics

To distinguish the various types of tluid t)ow problcms encountered in practice

'l-o apply laws of mass and momcntum conservation tbr fluid l)ow system

To analyze the mathematical problem oldiffbrent f'luid flow systems

To tbrmulare the equation by using methods of dimensional analysis

Course Contents:

Fluitl Statics. Definition of fluid, Newton.s law of viscosity, Units arrd dimensiotts-

i,r"p.r,i* 
"inrias, 

mass density' specific volume'.specilic.gravity' viscosity' -cornpressibility
and surl'ace tension, pressure it u' point in fluid' variation of pressure with depth' fluid

application to manometer, vapour pressure, cavitations'

Fluid Kinematics- Types of flow- Methods of describing fluid motion- Velocity and

;;;;i"*ii;", Stream line, Streak line, Path line, Stream tube' Stream function' Velocity

".i.ntiuf 
. Flow net- uses, limitations and methods of drawing, Discharge, 

-Control 
volume-

;;;l;;i;; Li"oniinri,y equation and momentum equation' tncompressible flow'

Fluit|Dynamics.Euler'sequationofmotion.Bernoulli'sequationanditsapplications.

"r*.piil" 
und li,ritrtionr, Fio*,.n""',-,"nt' velocity measurement' Energy gradient line

""J 
HiJ*rri. gradient Iine. lmpulse lnomentunr equation' momentum correction t'actor'

FlorvinChannels.Exactflowsolutionsinchannelsandducts,CouetteandPoiseuilleflow'
Lnrin"|. tlo* through circular conduits and circular annuli- concept of boundary layer -
;;;;", of bounda"ry layer thickness - Darcy weisbach equation, friction factor, Moody's

diagram, minor Iosses in pipes and fittings'

Dimcnsional Analysis- Need' Methods of dimension analysis - Similitude - tf19s 3l
similitudeDimensionlesspu.u,,"..,.,applicationofdimensionlessparametels_Model
analysis

Text llooks:

l. lntroduction to FIuid Mechanics and Fluid Machines' S' K' Som and C Biswas' 2nd Ed

'Iata McGraw Hill Education Publishing Corrpany Limited' 2007

2. Fluid mechanics and Hydraulic machines' Dr' R K' Bansal 9th Edition' Laxmi

Puhlication, De lhi. 1005

llol'ercnce books:

l. Fluid Mechanics Fundamentals and Application' Yunus A' Cengel and John M' Cimbala'

4'h Edition, McGraw Hill' 2013

2.FluidMechanics,F.M.White,4thlnternationalEditions'McGraw-Hill'2005
3. Fluid Mechanics, Streeter, Tth Edition, Tata McGraw Hill (SI)' 2000

)



Course Outcomes: After completion of course' the students will be able to:

i#iiiullj.[ii*r,*ff ]],f],P"-ii*lj:ili;il*iif {}}'i,1"i""'},ii""'
MEU422.3 Recognize ot lz

developed flow ated with pipe flow in piping

MEu422.4 i'ujuu't" the major and minor losses asso-c-tr

nelworksunooti"i'lnttf'tepumpingpow"errequirements

MEU422.5 Develop the tq"ti""'uy "irig 
mcthids of dimensional analysts

4/ /



Course Objectives:

l.lnctrlcatethef.undamentalsofmetalcuttingandcuttingfbrceanalysis.
ii. e.ni.rr",. the working principles of lathe, drilling, boring, broaching, reaming. milling,

rrindinu. shaoer' planer machine tools'

ltt.iil;.;;;e;;';;;';; "iiol"'u"' 
with design of limits gauges and control charts for

attributes and variables

IV. tnterpret different concepts of production planning and control

Teaching Schemc: 0'l L Total: 0{
EYaluation Schenrc: 30 I\ISE + l0 'IA + 60 ESE

\tEt. {23 \lA\ t I A("It' ltl\(;'l l-c'l I\0Lo(;Y

Credits:04
TOTAL MARKS: 100

l)u rxt ion of ESD: 2 hrs. 30 nrin

Nlachinc'l ools
l,atho: Mechanical Construction' classification ol' lathe machine. specifications, Operations

and accessories ol centre lathe'

Automatic screu' machines.

introduction ol' caPstan &turret lathe, introduction to

'[ ert l]oolts:

Course Contents:

Metal cutting: Mechanics of metal cutting' Cutting-. 
-parameters' 

Tool nomenclature'

Orthogonal and oblique cuning, iool wear 
-and rool life' Chip lormation' Cutting"tool

;;;;at;. ;;;ilti"tir, r',l.*r.,r-rt tbrce circte. Various force components. Turning. Drilling,

Milling and finishing processes, lntroduction to CNC rnachining'

Drilling: Introduction, Working principle. Classitication general purpose' Mass production

and speiial purpose drilling machines' drill tool Scometry'
g,r'i*' C"o, oroducing maohines. Introduction'-classification & mechanical constructiol.l og

;;; p?"d*i"; machinls. Horizontal' Vertical and jig Boring machine'

i,""irrirg aid Reuring' rnitoJuttion' working principle' classification' mechanical

construction.

Milling: Introduction, Working plinciple' Classillcation' Types of Milling Cutters' Dividing

ir".al6"'rp"r"a and differentilal' indexing, Climb & conventional milling' applications

Grinding: Introduction. Working principle' CIassiticlrion' types of bonds & Abrasive'

rrrindinu wheel specification. ,"1"-.tiun oi irhecl' supcr linishing processes Shaper' Planer'

3r"ii.rir,,|ir"or.,-il* working principle. mechanical construcrion. classiflcation

Metrology: Need oi inspection; Accuracy' Precision and Errors in measurement: linear and

",rgrr"r 
iri**r"..n,rt Liri,r,' ni, und iolt'un"tt; gauge design; comparators; Geometric

shipes, Acceptance tests for machine tools

Statistical Quality Control: Basic statistical concepts: frequency distribution' Control charls

for Attributes and Variables; Acceptance Sampling

lrroduction planning& control: Principles of ploduction- planning and control' T.YP= of

;;""d*i;;, dui"s t'oi"asting, Economic batch quantity' PPC iunctions' PPC tbr diflerent

types of production, tnu.ntory .ont'ol: functions' objectives' Selective lnventory control'

i'nientory'Management Systems, Economic Order Quantity (EOQ)

Workshop TechnologyVol Il' B S Raghuwanshi' lOth lidition Dhanpat Rai & Sons' Delhi

/



2. Statistical Quality Control, M. Mahajan, Dhanpat Rai & Co.(p) Ltd3. A Textbook ofProducrion Engincering. p C Sharrna, S. Chand & Company Ltd
Reference books:

l. Manufacturing Technology Volume II 4,h Edition, p. N. Rao, McGraw Hill2. Workshop Technology Vol II. H S Bawa. 2ndEdition. Tata Mc Craw Hill
Course Outcomes: After completion of course. thc students will be able to:
MEU423.l Explain rvorking principres and crassify rathe, driIing, boring. broaching,

- reaming, milling, grinding, shaper, planer and slotter opeLtions.
MEU423.2 Differentiate and compare machining processes in terms of apprication,

function. advantages, disadvantages, quality and productivity
M8U423.3 calcurate design torerances using hore ani shaft basis systems and construct

control charts for attrihutes and variables
MEU423.4 Articurate the concepts of production pranning and contror as per requirement

1



CEU{30 S'I'RENCTTI OF I\TA'I'EIIIAL

'l'caching Scherne: 0{ L 'l'otal: 0{
Evalu:rtion Schcnre: 30 MSE+ l0'l'A + 60 liSE
Durltiun of ESII: 2 hrs. 30 min

Clredits:0{
TOTAL MAIiKS: 100

Course Objectives:

l. To establish an understanding of f'undarnental concepts of stresses. strains and

response of elastic solid to external loadings'

ll. To provide the knowledge principles, theorems required for analysis and design of
various types of structural members subjected to axial, transverse shear, bending and

tortional loadings.
lll. To provide stud;nts with exposure to the systematic methods lbr solving engineering

problems in solid mechanics

lV. to built the necessary theoretical background fbr further structural analysis and

design courses.

Course Contents:

Simple Stresses and strain: concept of stress and strain, st. venants principle, types o.f

stresses and strains. Hooke's law, stiess-strain diagram lbr mild steel and brittle material.

Working stress, factor of safety, lateral strain, poissons ratio and volumetric strain' Elastic

constan;s and relationship among them. Bars oi varying section - composite bar of two

materials only-temperature stressles. Strain energy-ltesilience-Cradual, sudden, Impact and

shock loading and their applications.

PrincipalstressesandPrincipalPlanes:ceneraltwodimensionalstresssystem.Stressata
poir, on u plane, principal stresses and principal planes. Mohr's circle of stress. concept of

illipse of stiess and its use. Principal strains and circle ol'strain'

Shear Force (S,F.) and llending Moment (B'M') Diagrams For Determinate Beams:

i.F. ono B.x,i. diugrurnr fbr canlilever. simply simpll' supported beams witlr and rvithout

overhangs. Calculai'ron of maximurn B.M. and S.F. and location ol point of contra llexure

due to ioncentrated load, uniformly distributed loads and unifbnnly varying loads and

moments. Relation among shear force. bending moment and loading intensity'

Strcsscs in Beams (Flexural an(l shear): (i) Flexural or bending stresses: Theory of sirnple

U.nOing - Assumpttn- Derivation of bending equation M/l = F/Y : E/R Section modulus of

...tung-rlu. una circular section ( Solid and Hollow). Moment of resistance. Bending stress in

solid, 
-hollow 

and built up sections. Design of sirnple bearn section. (ii) Shearing Stresses:

Derivation for shear stress in beam, shear itress distribution across various beam sections like

rectangular. circular and built up sections.

Torsion: (i) Derivation of equation and its assumptions. Polar modulus Application of

"qrotion 
to'hollow and solid circLrlar shati. torlional. circular shati subjected to combined

uJnJing ana torsion. (ii) Thin cylinders and Spheres De'ivation for circumferential stress and

lonrrituiinal stress. Calculation ol circumf'erential and longitudinal stresses in a cylinder of

thirisphere subjecied to inlernal prcssure.

)/ut h/"



Slope and Deflection of Determinate Beam: Relation between moment, slope and

defliction, derivation of moment area theorems. Slope and deflection of statically

determinate beams sub.jected to concentrated loads and uniformly distributed load by

Macaulay's Method and Moment areal mcthod.(N umerical Examples) Concept of Conjugate

Beam method (No numerical examples)

Combined Direct and Bending Stresses: Combined direct and bending stresses,

applications to short columns with eccentric loads.

Text Books:

l. Mechanics of Materials, Beer and Johnston, Tata McCraw Hill Publication

2. Mechanics of Structures- vol-I. S.B. Junnarkar, Charotar publication house, 32 th Edition

20t6
3. Strength of Materials, R.Subramanian, Oxford University Press, 2007

Refercnce Books:

l. Mechanics of Matelials. Gere arrd Timoshcnko. CBS Publishers

2. Engirreering Mechanics ofsolids. E.P. Popov,2nd Edition, Prentice Hall India,1998

3. Strength of Materials. G.H. Rydcr. Prentice Hall Publications, 3rd Edition,2002.

Course Outcomes: After completion olcourse. the students will be able to:

CEU430.l Understand basic concepts of stress-strain, and evaluate behavior and other
physical properties of elastic isotropic matcrials.

CEU43O.2 Determine the internal forces in structural elements under different types of
loadings (axial, transverse shear, bending, tortional) and draw their graphical

representation.
CEU430.3 Apply the concept of principal stresses and strains for analysis of structural

element.
C8U430.4 Calculate the deflection at any point on a determinant beam subjected to

combination of loads.

{



SHU422 ENVII'ONMENTAL S# 5+,4&U)

Tcaching Scht'me: 0l L
nnrtu"tion Schemc: 20TA+30 ESE

'l'otal: 0l C redits: 00

TOTAL MARKS: 50

Course objectives: The objectives of off'ering this course are to-

o Be aware of various environmental factors and there preservalion'

o Teach them how to protect Environment and natural resources'

o How to make equitable use ofenergy resources

Duration of IiSE: I hrs.30 nrin

Course contents:
Thc Multidisciplinary Nature of Environmental Studies:- Definition' scope and

U:lil'l'.:.|.r'i.tTo''ou'"ill1::t:.rnr LrnstrstainablL'r'o-susrainable developrnent' urban

oroblems related to tn"'gy" *ut"'' ;'n'""ution' ruin\\ater harvesting' and watershed

il;;;";;'R;;"ttlernent ind rehabilitation ol people ' -problems l

En'iionmentul errrics:- tssueJ'aff;;;i;i; 
-t"ir,ion. 

i'tirut. change. global wartning' acid

rain, ozone laler depletion' ffi#';jit;is a1o. 
..!1]ocaust' 

wasteland reclamalion'

Consumerism and Waste p'oa*ii'enuitolrn:1l^p'ott:ti::-acl' Air (prevention & control)

act. water (prevcntion u"a ffirl'u'i' illl1l'li.ll::':ion act' Forest conscrvation oct'

k:n"*Lli""Ji""';T:1.l""ffH,:^ilill3i,:::llI;'1ru;[:l];Xuman 
ri gh'ls Rore

ol' lntbrmation 
-[echnology'n'Enui'ontntnt lnd lrttlnatt health' Public awareness'

Natural Recourses:- conventional energy resources:, definjlion. classification' cornposition'

encrsv content ,rrtt' toii]"'';;;i"";'"' nrtural 
. 
gases' hydrogeothermal' nuclear'

.nuiionmental implication of .*n.r!y uses. Norr conr ctrtional energ) resources: solar energy'

wind energy. tidal encrgy' gtoilt;lut encrg; ' hl Jroporvcls and biogas

F.cosvstem anrl Biodiversity;t;ffit ; t"itos1'tein', StrLrcture and lunction ul'ecoslstem'

Producer. consunlcl' tt"t"'"po;;';;crgt tlt'tt irr the ecosvstcm Ecologicll successrofl'

Footl c'ains. tbod ,nc.bs .rO il'"li*,..i'Oi;r,,ri..t,. i,,,,'.tar.,ion. ,yp.,. characteristic lcatttres'

structure and lunction "i 
lbli#;;;t'"tltit11 r^11.-.1 ecosvstem' Grass land ecus)stem'

m::: l'f 'U*fl [f ;:X'J'J:: l i: :iT'ii" i] 
"1'i":' 

o'' t'','v B i o'e o graPh i ca, Y

classilication ol lntliu ( 
";;;'i";;i 

Liudit t"iry- ln-situ and Ex-situ conservation 
'of

Biodiversity. Threars ro u.ir".r.iil, habitat loss. 
. 
pou.hing ol' wildlife' man u ildlife

conllicts. Endangered ."d ;;;;;:;.cies .-,t' ln,lia. Value ol' biodiversity: consumpttre use'

;ilrii; ;;: :;Fr: .:*ii;l*:li'i:;,1xx fl U:l 
yi;'": i::ff ;: "' 

a'l gr'ba na'l'n r

and local level. India as meg

Environmental Pollution:- Deflnition' Causes' cfl'ects and control measures of Air

oollurion, Warer pollurion.' Sl"ii"O",iri'"". Noi." p,rllrtion. Thcrmal pollution' Nuclear

'hazrrds' 
Solid *u"t' vunug'i;]tnl Cuu'"' el'lecrs rtnd control measures' Role of individual

in orevention of polltrtion' fiu'utauu' \\ustc tllallxg!'lnent' Biorne..lical wastc manaBclrent'

i],LJ,"i r"""*"-it"i' nooat' eanhquake' c1clorrc.ntl hndslides'

Course outcomes:
;;;;ir;;Gih. 'ou"t' 

the students will be able to:

)A



. Convey the Environmental awareness alnong peoples.

. Apply conservation of various natural resources and environmental factors.

o Aware about social and environmental issues.

Recommended Books:
l) The Biodiversiry of lndia, Bharucha Erach .Marin Publishing Pvt. Ltd., Ahmedabad

2j Brunne. R.C., l g8g,Hazardous Waste Incineration, McGraw Hill Inc'

3) Marine pollution, Clark R.S., Clanderson Press Oxford (TB)

4) Environmental Chemistry, De A.K Wiley Estern Lmt'
5) Environmental Chemistry, Sharma 8.K.. 2001 Goel Publ., House, Meerat'

6j Environmental Management, Wagner K.D.. 1998, W.B. Saunders Co., Philadel phia, USA

7) Environmental Studies, Benny Joscph, lst edition,2005,Tata Mcgraw-Hill Publ'

V
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1'eaching Scheme: 02 P

MEU{2{ FLUID MECHANICS LAB

'l ot:rl: 02 Credits:01
TOTAL NIAIIKS: 50

EvaIu:t tion Schtttrc: 25 I nternal + 25 External

Cou rsc Objcctives:

t.

tI,

II I.

lv.

To validate the various theory concept practically by

'Io acquire hand on experience to use the littious tnc

flow
io unutyr. the various frictional losses in tluid f'low

To develop the practically evaluating ability in the different situation offluid tlow

To utilize this practical r.no*r"lg. ti, upco*ing rerated subject and research work

demonstrating the experiments

asuring insrument tbr the tluid

It is representative list of practical' The instructor may choose minimum eight experiments as

per hisiher requirement (t" * ;;";;;;niit" ton'"nior tourse MEU424) liom the list given

below:

List of Practical

I . Measurement of lluid Pressure

i. Verification of Berrroulli's equation

i. Determination of Reynolds number

;. iltlrmili;n of co-efficient of friction for pipes

;. ffi;;ili;n ol'coefficient of Discharge ol'siven venturi meters

;. ffi;i;;;i;n olcoefficient or Discharge of sivcn orifice meters

;. ffi;;;ili;n ottr',. a"n'li' unJ tiittio'it'u'tur. oloil tlow in a pipe

;. ill;;i;;;ltocitv aistribition in Boundarl laver and its thickness

9 Deteimination of head to" a-u" to sudden enlargernent and contraction

ib. o.i"t.i""i", ol'losses in bends and elbows

i;. ilil;i;;l;iow through pipes in series and parallel

[1"; ,n. lnternal continuous Assessment shall be based on practical record and

knowledge/skills acquired ThJ;"i;;;;;; shall bc assessed experiment wise bv ustng

;"gllg::T:'*::[:'#'.tf'o*'"""' 'h']ll :: 
**d on perrormance in one orthe

e*perirn.nt. and may be followed by sampte questlor15'

Course Outcomes: Alter completion olcourse' the students will be able to:

MEU424.lMeasurerariouspropertiesotlltr.r'd1
i;;;il;., charactcrizethe pertb'tnance ol'llttid s)stems

J,iEi-;r.; a""jv" 'r" 
various liictional losscs in lluid Ilo*

';;Eu;;;:.; tJ.ntirv tt.'t tvpes of tlow bv using tlow demonstrator

MEU424.5 Develop tr.te e*pi'imt'ltut set-trp in''l rnrlyze for performance

\



Course Objectives:

I.Tostudythemeclranicalpropertiesofmaterialswhensubjectedtodifferenttypesof
loading.

It. To verlty tlre principals studied in solid tnechanics theory by performing experiments

in laboratory.

It is a representative list of practicals. The instructol may choose expefiment as per his/her

requirements (so as to cover entire contents f the course cEU425 ) from the list or otherwise'

Minirrum eight experiments should be perforrned'

List of Practical

Teaching Schcmc: 02 P
Evaluation Schemc: 25

CEt],I3I S'I'RIiN(;T}I PF NIATERIAL LAB

Total:02
I nternal + 25 External

Credits:01
TOTAL MARKS: 50

rnctal

compression test on sPring and

I

2

Tension test on mild steel or TOR steel.

Hardness tests (Brirrell and Rockwell) orr tnild stcel, copper' aluminum' brass and cast

iron.
3. hnpact test on mild steel' aluminum. copper. brass, cast iron'

4. Shear tcst on mild steel and aluminutn.

5. Tolsion test on mild steel and cast iron.

6. Fatigue test on rnild steel.

7. Meaiurement of deflection in staticall-"- deterrninate beam'

8. Flexure test on wooden beam.

9. Determination of stif'fness and modulus of rigidity of spring'

10. Compression test on wood ( parallel and perpendicular to gins)

I l. Strain measurcment using Rossette strain guagc

I 2. Corrpression test on metals.

Note:
ICA: The Internal Continuous Assessment shall be based on practical record and

tno*r"ag"lsr.irrs acquired. The performance shall be assessed experiment wise by using

continuous assessment formats. A&B
ESE: The end sernester Exam for practical shall be based on performance in one of the

experiments and ntay be fbllowed by sarnple questions'

Coursc Outcomes: After completion of course' the students will be able to:

Perlbrms. tension, shear' torsion and compression tests on solid materials'cEU43l.l.
cEU43l.2.
cE,u43l .3.

he toughness ofthe nraterial using Charpy and lzod test'

the Biinell and Rocku'ell hardness number of giverl
Determine t
Determine
spccimen.

CEU43l .4. Estimate the elastic constants througl.)

deflection test on beams

A


