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MATERIAL SCIENCE
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME32 CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Moduek) Exam Hours 03
Credits — 04

Course Objectives:

» The foundation for understanding the structure andvarious modes of failure in materials common in mdtanical engineering.
* Topics are designed to explore the mechanical progges of metals and their alloys, polymers, ceramg ,smart materials and
composites.

* The means of modifying such properties, as well dse processing and failure of materials.
» Concepts of use of materials for various applicatios are highlighted.

Module - 1

Basics, Mechanical Behavior, Failure of Materials
Introduction to Crystal Structure — Coordinationmier, atomic packing factor, Simple Cubic, BCC, F@ed HCP Structures, Crystal
imperfections — point, line, surface and volume énfipctions, Atomic Diffusion: Phenomenon, Fick's/aof diffusion; Factors affecting diffusion,
Mechanical Behavior.

Stress-strain diagrams showing ductile and brii#bavior of materials, Engineering and true stralimsear and non-linear elastic behavior and
properties, Mechanical properties in plastic rari§gfness, Yield strength, Offset Yield strengbuyctility, Ultimate Tensile strength, Toughness,
Plastic deformation of single crystal by slip anthhing, Mechanisms of strengthening in metals

Fracture: Type |, Type Il and Type I,

Fatigue: Types of fatigue loading with examples, Mechangdrfatigue, Fatigue properties, S-N diagram, FaitestingCreep: Description of the
phenomenon with examples, three stages of creegp @roperties, Stress relaxation. Concept ofdfradbughness.

Module - 2

Alloys, Steels, Solidification
Concept of formation of alloys: Types of alloys]idasolutions, factors affecting solid solubilitydgme Rothery rules), Binary phase diagrams:
Eutectic, and Eutectoid systems, Lever rule, Stutgtnal and interstitial solid solutions, Interne@ phases, Gibbs phase rule Effect of non-
equilibrium cooling, Coring and Homogenization l¥Garbon (Cementite) diagram: description of phasBpecifications of steels. Solidification:
Mechanism of solidification, Homogenous and Hetermgpus nucleation, Crystal growth, Numerical oreteule

=

Module - 3

Heat Treatment, Ferrous and Non-Ferrous Alloys




Heat treating of metals: Time-Temperature-Transéirom (TTT) curves, Continuous Cooling Transformat{(CCT) curves, Annealing: Recovery,
Recrystallization and Grain growth, Types of anmggl Normalizing, Hardening, Tempering, MartempgrinAustempering, Concept of
hardenability, Factors affecting it hardenabilisyrface hardening methods: carburizing, cyanidimgjding, flame hardening and induction
hardening, Age hardening of aluminum-copper allapsl PH steels. Ferrous materials: Properties, Csitigpos and uses of Grey cast iron,

Malleable iron, SG iron and steel,

Module - 4

Other Materials, Material Selection

Ceramics: Structure types and properties and applicatiorteidmics. Mechanical / Electrical behavior and pssing of Ceramics.
Plastics: Various types of polymers/plastics and their aggtlons. Mechanical behaviors and processing atipk Failure of plastics.
Other materials: Smart materials and Shape Memory alloys, propeatiesapplications.

Module - 5

Composite Materials

Composite materials - Definition, classificatiogpés of matrix materials & reinforcements, MetaltNMdaComposites (MMCs), Ceramic Matr
Composites (CMCs) and Polymer Matrix Composites @M Particulate-reinforced and fiber-reinforcednposites, Fundamentals of product
of composites, Processes for production of comessitConstitutive relations of composites, Numérnrablems on determining properties
composites.

Course outcomes:

» Describe the mechanical properties of metals, thealloys and various modes of failure.

» Understand the microstructures of ferrous and non-€rrous materials to mechanical properties.

» Explain the processes of heat treatment of variouslloys.

» Understand the properties and potentialities of vaious materials available and material selection preedures.
* Know about composite materials and their processings well as applications.

TEXT BOOKS:
1. Smith, Foundations of Materials Science and Enginge4th Edition, McGraw Hill, 2009.
2. William D. Callister, Material science and Enginiegrand Introduction, Wiley, 2006.

REFERENCE BOOKS
1. V.Raghavan, Materials Science and Engineerifdl, 2002
2. Donald R. Askland and Pradeep.P. Phule, The Scimmdd&ngineering of Materials, Cengage Learniny ., 2003.
3. George Ellwood Dieter, Mechanical Metallurgy, Mc@r#lill.
4. ASM Handbooks, American Society of Metals.
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BASIC THERMODYNAMICS
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME33 CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Modue) Exam Hours 03
Credits — 04

Course Objectives:

* Learn about thermodynamic systems and boundaries

» Study the basic laws of thermodynamics including,anservation of mass, conservation of energy or firsaw , second law and Zeroth
law.

* Understand various forms of energy including heatreinsfer and work

» Identify various types of properties (e.g., extenge and intensive properties)

» Use tables, equations, and charts, in evaluation diermodynamic properties

» Apply conservation of mass, first law, and seconaWw in thermodynamic analysis of systems (e.g., tunes, pumps, compressors, hea
exchangers, etc.)

* Enhance their problem solving skills in thermal engheering

Module - 1

it

Fundamental Concepts & Definitions: Thermodynamic definition and scope, Microscopial adacroscopic approaches. Some practical

applications of engineering thermodynamic Systebigracteristics of system boundary and controbserfexamples. Thermodynamic propert
definition and units, intensive , extensive prositspecific properties, pressure, specific voluffeermodynamic state, state point, state diag
path and procesguasi-static process, cyclic and non-cyclic; preess Thermodynamic equilibrium; definitiomechanical equilibrium; diatherm
wall, thermal equilibrium, chemical equilibrium, @¢h law of thermodynamics, Temperature; conceptsles, international fixed points &
measurement of temperature. Constant volume gasittmeter, constant pressure gas thermometer, rgencglass thermometer
Work and Heat: Mechanics, definition of work and its limitatiariBhermodynamic definition of work; examples, s@mvention. Displacement
work; as a part of a system boundary, as a whotesystem boundary, expressions for displacemerit lwwarious processes through p-v
diagrams. Shaft work; Electrical work. Other typésvork. Heat; definition, units and sign conventi®@roblems

L1,L2

es;
ram,
c
nd

Module - 2

First Law of Thermodynamics: Joules experiments, equivalence of heat and waste®ent of the First law of thermodynamics, extamsf the
First law to non - cyclic processes, energy, en@&gp property, modes of energy, Extension of trst aw to control volume; steady flow ener

equation(SFEE), important applications.




Second Law of Thermodynamics limitations of first law of thermodynamics Devicesnverting heat to work; (a) in a thermodynamicley(b) in
a mechanical cycle. Thermal reservoir, Direct leggfine; schematic representation and efficiencyides converting work to heat in a
thermodynamic cycle; reversed heat engine, schemggiresentation, coefficients of performance. KellPlanck statement of the Second law of
Thermodynamics; PMM | and PMM |I, Clausius statet@dSecond law of Thermodynamics, Equivalenceheftivo statements; Carnot cycle,
Carnot principles. Problems

L1,L2,L3

Module - 3

Reversibility: Definitions of a reversible process, reversiblethezagine, importance and superiority of a reveesiikat engine and irreversible
processes; factors that make a process irreversédersible heat engines. Unresisted expansiomankes on Carnot’s engine, internal and external
reversibility, Definition of the thermodynamic teemature scale. Problems
Entropy: Clasius inequality, Statement- proof, Entropy- aigifon, a property, change of entropy, entropy agiantitative test for irreversibility,
principle of increase in entropy, entropy as a dowte.

L1,L2,L3

Module - 4

Availability, Irreversibility and General Thermodyn amic relations. Introduction Availability (Exergy), Unavailable energy, Relatittween
increase in unavailable energy and increase iropytiMaximum work, maximum useful work for a systamd control volume, irreversibility,
second law efficiency.
Pure SubstancesP-T and P-V diagrams, triple point and criticalmgsi Sub-cooled liquid, saturated liquid, mixtufesaturated liquid and vapar,
saturated vapor and superheated vapor states efspbstance with water as example. Enthalpy ofgdhah phase (Latent heat). Dryness fraction
(quality), T-S and H-S diagrams, representationasfous processes on these diagrams. Steam taiaessause. Throttling calorimeter, separatjng
and throttling calorimeter.

L1
,L2,L3
Module - 5
Ideal gases: Ideal gas mixtures, Daltons law of partial pressuAmagat’s law of additive volumes, evaluatibprperties of perfect and ideal
gases,

Air- Water mixtures and related properties.
Real gases 4ntroduction , Van-der Waal's Equation of statenMgr Waal's constants in terms of critical prapsrtBeattie-Bridgeman equation ,
Law of corresponding states, compressibility faotompressibility chart. Difference between Idead acal gases.

L1,L2

Course outcomes:

» Explain thermodynamic systems, properties, Zerthdf thermodynamics, temperature scales and emnaigpactions.

» Determine heat, work, internal energy, enthalpyfifow & non flow process using First and Second La&irhermodynamics.
Interpret behavior of pure substances and its egipdins to practical problems.

» Determine change in internal energy, change inadpytand change in entropy using TD relations deal gases.

Calculate Thermodynamics properties of real gasa#i eanges of pressure, temperatures using neatléguation of state including Vander
Waals equation, Redlich Wong equation and Beattie-

TEXT BOOKS:
1. Basic Engineering Thermodynamics, A.Venkatesh, ehsities Press, 2008




2. Basic and Applied Thermodynamics, P.K.Nag, 2nd Edta McGraw Hill Pub. 2002

REFERENCE BOOKS

Thermodynamics, An Engineering Approach, YunusAgigh and Michael A.Boles, Tata McGraw Hill publicais, 2002
Engineering Thermodynamics, J.B.Jones and G.A.Haykiohn Wiley and Sons..

Fundamentals of Classical Thermodynamics, G.J.VdelVgnd R.E.Sonntag, Wiley Eastern.

An Introduction to Thermodynamcis, Y.V.C.Rao, WilEgstern, 1993,

B.K Venkanna, Swati B. Wadavadagi “Basic Thermoanyiea, PHI, New Delhi, 2010
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MECHANICS OF MATERIALS
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME34 CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Modue) Exam Hours 03

Credits — 04

Course Objectives:

» Classify the stresses into various categories an@fihe elastic properties of materials and computetiess and strain intensities caused
by applied loads in simple and compound sections driemperature changes.

» Derive the equations for principal stress and maximm in-plane shear stress and calculate their magnitle and direction. Draw
Mohr circle for plane stress system and interprethis circle.

» Determine the shear force, bending moment and drawhear force and bending moment diagrams, describeshavior of beams under
lateral loads.

» Explain the structural behavior of members subjectd to torque, Calculate twist and stress induced ishafts subjected to bending
and torsion.

» Understand the concept of stability and derive cripling loads for columns.

» Understand the concept of strain energy and computstrain energy for applied loads.

Module - 1

Stress and Strain:Introduction, Hooke’s law, Calculation of stresgestraight, Stepped and tapered sections, Congssdtions, Stresses due to
temperature change, Shear stress and strain, Lstietia and Poisson’s ratio, Generalized Hookavg, Bulk modulus, Relationship between elastic
constants.

Module - 2

Analysis of Stress and Strain:Plane stress, Stresses on inclined planes, Prinsiggsses and maximum shear stress, Principaksin§hear
stresses on principal planes, Maximum shear thdshr circle for plane stress conditions.




Cylinders: Thin cylinder: Hoop’s stress, maximum shear streissymferential and longitudinal strains, ThicKingers: Lames equations.

Module - 3

Shear Forces and Bending MomentsType of beams, Loads and reactions, Relationshipdsn loads, shear forces and bending momentsy §
force and bending moments of cantilever beamss&aport and roller supported beams subjected toettrated loads and uniformly distribut]
constant / varying loads.

Stress in BeamsPure bending, Curvature of a beam, Longitudinaliistrin beams, Normal stresses in Beams with rgatan circular, ‘I’ and ‘T’
cross sections, Flexure Formula, Bending Stresses.

Shea
ed

Module - 4

Torsion: Circular solid and hallow shafts, Torsional momefitesistance, Power transmission of straight amgped shafts, Twist in shaft sectior
Thin tubular sections, Thin walled sections
Columns: Buckling and stability, Critical load, Columns withinned ends, Columns with other support conditidfgective length of columns
Secant formula for columns.

Module - 5

Strain Energy: Castigliano’s theorem | and Il, Load deformatioagiam, Strain energy due to normal stresses, Streases, Modulus of
resilience, Strain energy due to bending and torsio
Theories of Failure: Maximum Principal stress theory, Maximum shearsstt@eory.

Course outcomes:

» Understand simple, compound, thermal stresses andrains their relations, Poisson’s ratio, Hooke’s lav, mechanical properties
including elastic constants and their relations

» Determine stresses, strains and deformations in barwith varying circular and rectangular cross-sectons subjected to normal and
temperature loads

» Determine plane stress, principal stress, maximunmhgar stress and their orientations using analyticamethod and Mohr’s circle

» Determine the dimensions of structural members inclding beams, bars and rods using Energy methods aralso stress distribution
in thick and thin cylinders

» Draw SFD and BMD for different beams including cantlever beams, simply supported beams and overhanginbeams subjected tg
UDL, UVL, Point loads and couples

» Determine dimensions, bending stress, shear streasd its distribution in beams of circular, rectanguar, symmetrical | and T
sections subjected to point loads and UDL

» Determine the dimensions of shafts based on torsiahstrength, rigidity and flexibility and also eladic stability of columns using
Rankin’s and Euler’s theory

TEXT BOOKS:
1. James M Gere, Barry J Goodno, Strength of MateriiadBan Edition, Cengage Learning, 2009.
2. R Subramanian, Strength of Materials, Oxford, 2005.

REFERENCE BOOKS
1. S S Rattan, Strength of Materials, Second EdifibcGraw Hill, 2011.
2. Ferdinand Beer and Russell Johston, Mechanics tdrrabs, Tata McGraw Hill, 2003.
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METAL CASTING AND WELDING
B.E, llI/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME35 A /A5A CIE Marks 40

Number of Lecture Hours/Week 04 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Moduek) Exam Hours 03
Credits — 04

Course Objectives:

* To provide detailed information about the mouldingprocesses.

» To provide knowledge of various casting process imanufacturing.

» To impart knowledge of various joining process useth manufacturing.

» To provide adequate knowledge of quality test methds conducted on welded and casted components.

Module - 1

INTRODUCTION & BASIC MATERIALS USED IN FOUNDRY
Introduction: Definition, Classification of manufacturing proses. Metals cast in the foundry-classificationtdescthat determine the selection|of
a casting alloy.
Introduction to casting process & steps involveaktétns: Definition, classification, materials uged pattern, various pattern allowances and their
importance.

Sand molding: Types of base sand, requirement of base sandeBiAdditives definition, need and types
Preparation of sand molds:Molding machines- Jolt type, squeeze type and Séinder. Study of important molding process: Greand, core
sand, dry sand, sweep mold, CO2 mold, shell malcekstment mold, plaster mold, cement bonded madde€ Definition, need, types. Method |of
making cores, concept of gating (top, bottom, pgrtine, horn gate) and rise ring (open, blind) ¢tions and types

Module - 2

MELTING & METAL MOLD CASTING METHODS
Melting furnaces: Classification of furnaces, Gas fired pit furnadeesistance furnace, Coreless induction furnacectred arc furnace,
constructional features & working principle of clgpdéurnace.

Casting using metal molds:Gravity die casting, pressure die casting, cargéf casting, squeeze casting, slush casting,¢asting, and
continuous casting processes

Module - 3

SOLIDIFICATION & NON FERROUS FOUNDRY PRACTICE




Solidification: Definition, Nucleation, solidification variableBjrectional solidification-need and methods. Défyzetion in liquid metals-Source
of gas, degasification methods.

Fettling and cleaning of castingsBasic steps involved. Sand Casting defects- cafsasires and remedies. Advantages & limitationsasting
process

Nonferrous foundry practice: Aluminum castings - Advantages, limitations, nmgjtof aluminum using lift-out type crucible furrmdardeners
used, drossing, gas absorption, fluxing and flughgnain refining, pouring temperature. Stir cagtéet up, procedure, uses, advantages and
limitations.

Module - 4

WELDING PROCESS

Welding process: Definition, Principles, Classification, Applicatip Advantages & limitations of welding. Arc weldin@rinciple, Metal arg
welding (MAW), Flux Shielded Metal Arc Welding (FSMV), Inert Gas Welding (TIG & MIG) Submerged Arc Wing (SAW) and Atomig
Hydrogen Welding (AHW).

Special type of welding:Resistance welding principles, Seam welding, Butdimg, Spot welding and Projection welding. Foatiwelding,
Explosive welding, Thermit welding, Laser weldingdeelectron beam welding.

Module - 5

SOLDERING , BRAZING AND METALLURGICAL ASPECTS IN WE LDING
Structure of welds, Formation of different zonesimy welding, Heat Affected Zone (HAZ), Parametaffecting HAZ. Effect of carbon content o
structure and properties of steel, Shrinkage irds&IResidual stresses, Concept of electrodes;, file and fluxes. Welding defects- Detection,
causes & remedy.

Soldering, brazing, gas weldingSoldering, Brazing, Gas Welding: Principle, oxy-Adene welding, oxy-hydrogen welding, air-acetylene
welding, Gas cutting, powder cutting.

Inspection methods:Methods used for inspection of casting and weldifigual, magnetic particle, fluorescent particltétasonic. Radiography,
eddy current, holography methods of inspection.

Course outcomes:

» Describe the casting process, preparation of Gree@ore, dry sand molds and Sweep, Shell, Investmeahd plaster molds.

» Explain the Pattern, Core, Gating, Riser system andolt, Squeeze, Sand Slinger Molding Machines.

» Compare the Gas fired pit, Resistance, Coreless,dfitrical and Cupola Metal Furnaces.

» Compare the Gravity, Pressure die, Centrifugal, Sgeeze, slush and Continuous Metal mold castings.

» Explain the Solidification process and Casting of Nn-Ferrous Metals.

» Describe the Metal Arc, TIG, MIG, Submerged and Atanic Hydrogen Welding processes used in manufacturgn

» Explain the Resistance spot, Seam, Butt, Projectiorrriction, Explosive, Thermit, Laser and ElectronBeam Special type of welding
process used in manufacturing.

» Describe the Metallurgical aspects in Welding andnispection methods for the quality assurance of congments made of casting anc
joining process.

)

TEXT BOOKS:
1. “Manufacturing Process-I”, Dr.K.Radhakrishna, Sapna Book House,5th Revisetidad2009.

2. “Manufacturing & Technology” : Foundry Forming and Welding,P.N.Rao, 3rd Ed.aMdtGraw Hill, 2003.




REFERENCE BOOKS
1. “Process and Materials of Manufacturing’, Roy A Lindberg, 4th Ed.Pearson Edu. 2006.
2. “Manufacturing Technology”, SeropeKalpakjian, Steuen. R. Sechmid,Pearsomcdiaun Asia, 5th Ed. 2006.

1%
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3. “Principles of metal casting”, Rechard W. Heine, Carl R. LoperJr., Philip C. &dbkal, Tata McGraw Hill Education Private Limit
Ed.1976.
MACHINE TOOLS AND OPERATIONS
B.E, llI/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]
Course Code 17ME35 B / 45B CIE Marks 40
Number of Lecture Hours/Week 04 SEE Marks 60
Total Number of Lecture Hours 50(10 Hours per Moduek) Exam Hours 03

Credits — 04

Course Objectives:

* To introduce students to different machine tools irorder to produce components having different shapgeand sizes.
» To enrich the knowledge pertaining to relative motn and mechanics required for various machine tools
* To develop the knowledge on mechanics of machiniqggocess and effect of various parameters on econarsiof machining.

Module - 1

MACHINE TOOLS
Introduction, Classification, construction and speations of lathe, drilling machine, milling maicie, boring machine, broaching machine, shap
machine, planning machine, grinding machig8erjple sketches showing major parts of the machings

ing

Module - 2

MACHINING PROCESSES

Introduction, Types of motions in machining, tumiand Boring, Shaping, Planning and Slotting, Ttreatting, Drilling and reaming, Milling
Broaching, Gear cutting and Grinding, Machininggmaeters and related quantities.

[Sketches pertaining to relative motions between @ and work piece only]

Module - 3

CUTTING TOOL MATERIALS, GEOMETRY AND SURFACE FINISH
Introduction, desirable Properties and Charactesistf cutting tool materials, cutting tool geonyetcutting fluids and its applications, surfa
finish, effect of machining parameters on surfansf.

ce

Machining equations for cutting operations: Turning, Shaping, Planing, slab milling, cylindricgrinding and internal grinding, Numerig

al



Problems

Module - 4

MECHANICS OF MACHINING PROCESSES
Introduction, Chip formation, Orthogonal cutting,eMhants model for orthogonal cutting, Oblique iogtt Mechanics of turning proces
Mechanics of drilling process, Mechanics of millipgpcess, Numerical problems.

Module - 5

TOOL WEAR, TOOL LIFE: Introduction, tool wear mechanism, tool wear edurej tool life equations, effect of process paransedn tool life,
machinability, Numerical problems

ECONOMICS OF MACHNING PROCESSES: Introduction, choice of feed, choice of cuttingesd, tool life for minimum cost and minimy
production time, machining at maximum efficiencymerical problems

Course outcomes:

Explain the construction & specification of variousmachine tools.

» Describe various machining processes pertaining t@lative motions between tool & work piece.
Discuss different cutting tool materials, tool nomaclature & surface finish.

* Apply mechanics of machining process to evaluate rohining time.

* Analyze tool wear mechanisms and equations to enhee tool life and minimize machining cost.

TEXT BOOKS:
1. Fundamentals of metal cutting and Machine Toolk, Buneja, G.S. Sekhon and Nitin Seth, New Ageriratgonal Publishers"2 Edition,
2003
2. All about Machine Tools, Heinrich Gerling, New Atrgernational Publishers revisetf Edition, 2006

REFERENCE BOOKS
1. Fundamental of Machining and Machine Tools, GegfBeothroyd and Winston A. Knight, CRC Taylor& R@as, Third Edition.
2. Metal cutting principles, Milton C. Shaw, Oxford larsity Press, Second Edition,2005.

S,
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COMPUTER AIDED MACHINE DRAWING
B.E, llI/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME36 A/ 46A CIE Marks 40
Number of Hours/Week 05 SEE Marks 60
Total Number of Hours 50(10 Hours per Module) ExanmHours 03

Credits — 03

Course Objectives:

» To acquire the knowledge of CAD software and its fgures.

* To inculcate understanding of the theory of projedbn and make drawings using orthographic projedbns and sectional views

* To familiarize the students with Indian Standards @ drawing practices.

* To impart knowledge of thread forms, fasteners, key, joints and couplings.

» To make the students understand and interpret drawigs of machine components so as to prepare assemhawings either
manually and using CAD packages.

» To acquire the knowledge of limits, tolerances anfits pertaining to machine drawings.

PART A
INTRODUCTION TO COMPUTER AIDED SKETCHING
Review of graphic interface of the software. Revidbasic sketching commands and navigational camisia 2
Hours
Sections of Solids:Sections of Pyramids, Prisms, Cubes, Tetrahedi©@aogses and Cylinders resting only on their bases fjdlems on, axi
inclinations, spheres and hollow solids), True ghap of section
4 Hours

Orthographic views: Conversion of pictorial views into orthographic jactions of simple machine parts with or withouttgen. (Bureau of Indian
Standards conventions are to be followed for tlagvdrgs), Hidden line conventions, Precedence @eslin

4 Hours

Thread forms: Thread terminology, sectional views of threads. ISO Mefinternal & External), BSW (Internal and Extefpaquare, Acme an
Sellers thread, American Standard thread.

Fasteners:Hexagonal headed bolt and nut with washer (assgnggyare headed bolt and nut with washer (assérsibhyple assembly using stud
bolts with nut and lock nut. Flanged nut, slotted, taper and split pin for locking, counter sumdad screw, grub screw, Allen screw.

8 Hours

\"2)

PART B

Keys and Joints:Parallel, Taper, Feather Key, Gib head key and \WWdbkey
Riveted joints: Single and double riveted lap joints, Butt jointshasingle/double cover straps (Chain and zigzaggusnap head riveters).




Joints:Cotter joint (socket and spigot), Knuckle jointr(point) for two rods.8 Hours
Couplings: Split muff coupling, Protected type flange cougliiin (bush) type flexible coupling, Oldham’s cbiig and Universal coupling
(Hook’s Jaint).

6 Hours

PART C

Limits, Fits and Tolerances Introduction, Fundamental tolerances, Deviatidvisthods of placing limit dimensions, Types of fitsdth symbols
and applications, Geometrical tolerances on drasyiS8tandards followed in industry.

3 Hours

Assembly Drawings: (Part drawings shall be given)

1. Plummer block (Pedestal Bearing)

2. Rams Bottom Safety Valve

3. I.C. Engine connecting rod

4. Screw jack (Bottle type)

5. Tailstock of lathe

6. Machine vice

7. Lathe square tool po
15 Hours

Course outcomes:

» Sections of pyramids, prisms, cubes, cones and ayders resting on their bases in 2D

» Orthographic views of machine parts with and withou sectioning in 2D.

» Sectional views for threads with terminologies of$O Metric, BSW, square and acme, sellers and Ameaa standard threads in 2D.

* Hexagonal and square headed bolt and nut with washestud bolts with nut and lock nut, flanged nut, $otted nut, taper and split pin
for locking counter sunk head screw, grub screw, Aén screw assemblies in 2D

» Parallel key, Taper key, and Woodruff Key as per tle ISO standards in 2D

» single and double riveted lap joints, butt joints vith single/double cover straps, cotter and knucklgoint for two rods in 2D

» Sketch split muff, protected type flanged, pin typdlexible, Oldham’s and universal couplings in 2D

» assemblies from the part drawings with limits ,fitsand tolerance given for Plummer block, Ram bottonsafety valve, I.C. Engine
connecting rod, Screw Jack, Tailstock of lathe, Mdtne Vice and Lathe square tool post in 2D and 3D

TEXT BOOKS:
1. ‘A Primer on Computer Aided Machine Drawing-200Fyblished by VTU, Belgaum.
2. ‘Machine Drawing’, N.D.Bhat & V.M.Panchal, Publighey Charotar Publishing House, 1999.
3. ‘Machine Drawing’, N.Siddeshwar, P.Kannaih, V.V&&stri, published by Tata Mc.Grawhill, 2006.

REFERENCE BOOKS
1. “A Text Book of Computer Aided Machine Drawing”, Brymbakaa Murthy, CBS Publishers, New Delhi, 2007.
2. ‘Machine Drawing’, K.R. Gopala Krishna, Subhash Ipzdtion.

Internal Assessment: 20 Marks




Sketches shall be in sketch books and drawing siwalgh use of software on A3/A4 sheets. Sketabkland all the drawing printouts shall
submitted.

Scheme of Evaluation for Internal Assessment (40 Mks)
(a) Class work (Sketching and Computer Aided Maglirawing printouts in A4/A3 size sheets): 20 Marks
(b) Internal Assessment test in the same pattetinea®f the main examination: 20 marks.

Scheme of Examination:
Two questions to be set from each Part A, part@Rart C.
Student has to answer one question each from R&a B for 15 marks each and one question frorn®@#&or 50 marks.

Part Al x25 = 25 Marks
Part B 1x 25 = 25 Marks
Part C 1 x 50 = 50 Marks
Total = 100 Marks

INSTRUCTION FOR COMPUTER AIDED MACHINE DRAWING (15M E36A/46A) EXAMINATION
1. No restriction of timing for sketching/ computettioa of solutions. The total duration is 3 hours.
2. It is desirable to do sketching of all the soluidrefore computerization.
3. Drawing instruments may be used for sketching.
4. For Part A and Part B, 2D drafting environment dtidne used.
5. For Part C 3D part environment should be used dotsppssembly drawing and extract 2D views.




MECHANICAL MEASUREMENTS AND METROLOGY
B.E, llI/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME36 B / 46B CIE Marks 40

Number of Lecture Hours/Week 03 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Moduek) Exam Hours 03
Credits — 03

Course Objectives:

* Understand metrology, its advancements & measuringistruments,

» Acquire knowledge on different standards of lengthcalibration of End Bars, linear and angular measuements, Screw thread ang
gear measurement & comparators.

» Equip with knowledge of limits, fits, tolerances ad gauging.

* Acquire knowledge of measurement systems and methe®dvith emphasis on different transducers, intermedite modifying and
terminating devices.

» Understand the measurement of Force, Torque, Press| Temperature and Strain.

Module - 1

MACHINE TOOLS
Introduction to Metrology: Definition, objectives and concept of metrology,eldeof inspection, Principles, process, methods easurement
Classification and selection of measuring instrut®@md systems. Accuracy, precision and errorssasurement.

System of measurement, Material Standard, Wavdieigindards, Subdivision of standards, Line anddtaadards, Classification of standards
Traceability, calibration of End bars (NumericabBlems), standardization.

Linear Measurement and angular measurements:

Slip gauges- Indian standards on slip gauge, mathedlection of slip gauge, stack of slip gaugiustable slip gauge, wringing of slip gauge, ¢
of slip gauge, slip gauge accessories, problentsudding of slip gauges (M87, M112).

Measurement of angles- sine bar, sine center, gragiges, optical instruments for angular measurgnanto collimator-applications for
measuring straightness and squareness.

and

are

Module - 2

System of Limits, Fits, Tolerance and Gauging:
Definition of tolerance, Specification in assemiyinciple of interchangeability and selective agsky, limits of size, Indian standards, concept
limits of size and tolerances, definition of fiteple basis system, shaft basis system, typessafitl their designation (IS 919-1963), geome
tolerance, position-tolerances.

Classification of gauges, brief concept of desiggauges (Taylor's principles), Wear allowance anggs, Types of gauges-plain plug gauge,
gauge, snap gauge, limit gauge and gauge materials.
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Comparators:
Functional requirements, classification, mechanig¢ahnson Mikrokator, sigma comparators, dial iathc, electrical- principles, , LVDT,
Pneumatic- back pressure gauges, Solex compagatdrgptical comparators- Zeiss ultra-optimeter.

Module - 3

Measurement of screw thread and gear:

Terminology of screw threads, measurement of n@igmeter, minor diameter, pitch, angle and effectiiameter of screw threads by 2-wire and 3-

wire methods, best size wire. Screw thread gauigesd, maker's microscope.

Gear tooth terminology, tooth thickness measurenusiig constant chord method, addendum compara&thad and base tangent methpd,

measurement of pitch, concentricity, run out, anaiute profile. Gear roll tester for compositeoerr
Advances in metrology:

Basic concepts of lasers, advantages of lasersy laterferometers, types, applications. Basic epte of Coordinate Measuring Machinges-

constructional features, applications.

Module - 4

Measurement systems and basic concepts of measurernmethods:

Definition, significance of measurement, generalimeeasurement system, definitions and concept @iracy, precision, calibration, thresho
sensitivity, hysteresis, repeatability, linearitippading effect, system response-time delay. Eriorsmeasurement, classification of errg
Transducers, transfer efficiency, primary and sdaoy transducers, electrical, mechanical, eleatrdransducers, advantages of each t
transducers.
Intermediate modifying and terminating devices: Mechanical systems, inherent problems, electring¢rimediate modifying devices, inp
circuitry, ballast circuit, electronic amplifier§erminating devices, Cathode ray oscilloscope, lldgraphs.

Module - 5

Force, Torque and Pressure Measurement:
Direct methods and indirect method, force measurnsg Torque measuring inst., Types of dynamorset&bsorption dynamometer, Prony bra
and rope brake dynamometer, and power measuringumnsnts. Pressure measurement, principle, usdasfice members, Bridgeman gaug
McLeod gauge, Pirani gauge.

Measurement of strain and temperature:

Theory of strain gauges, types, electrical restsastrain gauge, preparation and mounting of stgainges, gauge factor, methods of st
measurement. Temperature Compensation, Wheatstige leircuit, orientation of strain gauges forderand torque, Strain gauge based load
and torque sensors.

Resistance thermometers, thermocouple, law of theoople, materials used for construction, pyrometgtical pyrometer.

Id,
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Course outcomes:

» Understand the objectives of metrology, methods aheasurement, selection of measuring instruments, astdards of measurement
and calibration of end bars.

» Describe slip gauges, wringing of slip gauges andiitding of slip gauges, angle measurement using &ibar, sine center, angle gauge
optical instruments and straightness measurement uggy Autocollimator.

» Explain tolerance, limits of size, fits, geometri@and position tolerances, gauges and their design.

» Understand the principle of Johnson Mikrokator, signa comparator, dial indicator, LVDT, back pressuregauges, Solex comparator

Uy
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and Zeiss Ultra Optimeter




Describe measurement of major diameter, minor diamter, pitch, angle and effective diameter of screwhteads by 2 — wire, 3 — wire

methods, screw thread gauges and tool maker’s micsoope.

» Explain measurement of tooth thickness using constéd chord method, addendum comparator methods and ke tangent method
composite error using gear roll tester and measureent of pitch, concentricity, run out and involute pofile

» Understand laser interferometers and Coordinate mesuring machines.

* Explain measurement systems, transducers, intermeatie modifying devices and terminating devices.

» Describe functioning of force, torque, pressure, siin and temperature measuring devices.

TEXT BOOKS:
1. Mechanical MeasurementsBeckwith Marangoni and Lienhard, Pearson EducagtmfEd., 2006.
2. Engineering Metrology, R.K. Jain, Khanna Publishers, Delhi, 2009.

REFERENCE BOOKS

Engineering Metrology and MeasurementsBentley, Pearson Education.

Theory and Design for Mechanical Measurements, Il dition, Richard S Figliola, Donald E Beasley, WILEY IndRablishers.
Engineering Metrology, Gupta I.C., DhanpatRai Publications.

Deoblin’'s Measurement systemErnest Deoblin, Dhaneshmanick, McGraw —Hill.

Engineering Metrology and Measurements$\.V.Raghavendra and L.Krishnamurthy, Oxford

University Press.
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MATERIALS TESTING LAB
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL37 A/ 47A CIE Marks 40
Number of Lecture Hours/Week | 03 (1 Hour Instruction+ 2 Hours SEE Marks 60
Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

1. To learn the concept of the preparation of sample® perform characterization such as microstructure volume fraction of phases and
grain size.
2. To understand mechanical behavior of various engirezing materials by conducting standard tests.
3. To learn material failure modes and the different bads causing failure.
4. To learn the concepts of improving the mechanicalrpperties of materials by different methods like hat treatment, surface
treatment etc.
PART — A
1. Preparation of specimen for Metallographic exanimabdf different engineering materials.
To report microstructures of plain carbon steal] steel, gray C.I, SG iron, Brass, Bronze & conifass
2. Heat treatment: Annealing, normalizing, hardenind gempering of steel.
Metallographic specimens of heat treated compontentse supplied and students should report miarosires of furnace cooled,wate
cooled, air cooled, tempered steel.
Students should be able to distinguish the phaaegds in a heat treated specimen compared to tedrgaecimen.
3. Brinell, Rockwell and Vickers’s Hardness tests otreated and heat treated specimens.
4. To study the defects of Cast and Welded componesitg) Non-destructive tests like:
a) Ultrasonic flaw detection
b) Magnetic crack detection
c) Dye penetration testing.
PART B
1. Tensile, shear and compression tests of steeljmumand cast iron specimens using Universal Tgdachine
2. Torsion Test on steel bar.
3. Bending Test on steel and wood specimens.
4. lzod and Charpy Tests on Mild steel and C.l Spenime

=



5. To study the wear characteristics of ferrous angfieorous materials under different parameters.
6. Fatigue Test (demonstration only).

Course outcomes:

* Acquire experimentation skills in the field of mateial testing.

» Develop theoretical understanding of the mechanicaroperties of materials by performing experiments.
* Apply the knowledge to analyze a material failure ad determine the failure inducing agent/s.

* Apply the knowledge of testing methods in relatedraas.

* Know how to improve structure/behavior of materialsfor various industrial applications.

Scheme of Examination:

ONE question from part -A: 30 Marks
ONE question from part -B: 50 Marks
Viva -Voice: 20 Marks

100
Total : Marks




MECHANICAL MEASUREMENTS AND METROLOGY LAB
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL37 B/ 47B CIE Marks 40
Number of Lecture Hours/Week | 03 (1 Hour Instruction+ 2 Hours SEE Marks 60
Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

1. Toillustrate the theoretical concepts taught in Mehanical Measurements & Metrology through experimets.
2. Toillustrate the use of various measuring tools nasuring techniques.
3. To understand calibration techniques of various mesuring devices.

PART — A : MECHANICAL MEASUREMENTS

Calibration of Pressure Gauge

Calibration of Thermocouple

Calibration of LVDT

Calibration of Load cell

Determination of modulus of elasticity of a milésk specimen using strain gauges.

Al S

PART B : METROLOGY

Measurement using Optical Projector / ToolmakerrivBcope.
Measurement of angle using Sine Center / Sine bavél protractor
Measurement of alignment using Autocollimator /IBo$et
Measurement of cutting tool forces using

a) Lathe tool Dynamometer OR

b) Drill tool Dynamometer.
Measurement of Screw threads Parameters using ineaowThree-wire methods.
Measurement of Surface roughness, using Tally Bedhanical Comparator.
Measurement of gear tooth profile using gear t&®mier /Gear tooth micrometer.
Calibration of Micrometer using slip gauges.
Measurement using Optical Flats.

PN
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Course outcomes:

* To calibrate pressure gauge, thermocouple, LVDT, kad cell, micrometer..

* To measure angle using Sine Center/ Sine Bar/ Beutotractor, alignment using Autocollimator/ Roller set.

* To demonstrate measurements using Optical ProjectéFool maker microscope, Optical flats..

* To measure cutting tool forces using Lathe/Drill tol dynamometer..

» To measure Screw thread parameters using 2-Wire @-Wire method, gear tooth profile using gear toottvernier/Gear tooth
micrometer.

» To measure surface roughness using Tally Surf/ Meamical Comparator.

Scheme of Examination:

ONE question from part -A: 30 Marks
ONE question from part -B: 50 Marks
Viva -Voice: 20 Marks

100
Total : Marks




FOUNDRY AND FORGING LAB
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL38A / 48A CIE Marks 40
Number of Lecture Hours/Week | 03 (1 Hour Instruction+ 2 Hours SEE Marks 60
Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

» To provide an insight into different sand preparaton and foundry equipment.

» To provide an insight into different forging toolsand equipment.

» To provide training to students to enhance their pactical skills.

» To practically demonstrate precautions to be takemuring casting and hot working.
» To develop team qualities and ethical principles.

PART-A

1. Testing of Molding sand and Core sand
Preparation of sand specimens and conduction dbtlosving tests:
1. Compression, Shear and Tensile tests on Univeesal $esting Machine.
2. Permeability test
3. Sieve Analysis to find Grain Fineness Number(GFif{Base Sand
4. Clay content determination in Base Sand.

PART-B

2. Foundry Practice

1. Use of foundry tools and other equipment’s.

2. Preparation of molding sand mixture.

3. Preparation of green sand molds using two moldmgb kept ready for pouring.
» Using patterns (Single piece pattern and Spliepalt
* Without patterns.
* Incorporating core in the mold. (Core boxes).
» Preparation of one casting (Aluminum or cast ircenridnstration only)




PART C

3. Forging Operations :
Use of forging tools and other equipment’s
e Calculation of length of the raw material requitecprepare the model considering scale losses.
e Preparing minimum three forged models involvingeaipsg, drawing and bending operations.
» Demonstration of forging model using Power Hammer

Course outcomes:

Students will be able to
» Demonstrate various skills of sand preparation, maling.
» Demonstrate various skills of forging operations.
* Work as a team keeping up ethical principles.

Scheme of Examination:
One question is to be set from Part-A
30 Marks

One question is to be set from either Part-B ot-Bar 50
Marks
Viva — Voce 20 Marks

Total
100 Marks




MACHINE SHOP

B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL38B / 48B CIE Marks 40
Number of Lecture Hours/Week | 03 (1 Hour Instruction+ 2 Hours SEE Marks 60
Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

* To provide an insight to different machine toolsaccessories and attachments
» To train students into machining operations to enrth their practical skills

* Toinculcate team qualities and expose students stop floor activities

* To educate students about ethical , environmentalna safety standards

PART-A

Preparation of three models on lathe involving
Plain turning, Taper turning, Step turning, Thread cutting, Facing, Knurling, Drilling, Boring, Internal Thread cutting and Eccentric turning.

PART-B

Cutting of V Groove/ dovetail / Rectangular groove using a shaper
Cutting of Gear Teeth using Milling Machine

PART C

For demonstration
Demonstration of formation of cutting parametersiofle point cutting tool using bench grinder dit& cutter grinder. Demonstration of surface
milling /slot milling

Course outcomes:

» Perform turning , facing , knurling , thread cuttin g, tapering , eccentric turning and allied operatios, keyways / slots , grooves
etc using shaper

» Perform gear tooth cutting using milling machine

» Understand the formation of cutting tool parametersof single point cutting tool using bench grinder tool and cutter grinder,
Surface Milling/Slot Milling

» Demonstrate precautions and safety norms followeahiMachine Shop

» Exhibit interpersonal skills towards working in a team




Scheme of Examination:

One Model from Part — A
One Model from Part — B
Viva Voce

Total

50 Marks

30 Marks
20 Mark

1004dvks




B.E. Mechanical Engineering

IV SEMESTER
S| Teachin Teaching Hours /Week Examination Credit
N * | Subject Code Title 9 Lectu | Tutoria | Practica | Duration SEE CIE Total Marks S
o] Department
re I | (Hours) Marks Marks
1 17MAT41 Engineering Mathematics — Il Maths 04 03 60 40 100 04
2 17ME42 Kinematics of Machinery ME 03 02 03 60 40 100 04
3 17ME43 Applied Thermodynamics ME 03 02 03 60 40 100 04
4 17ME44 Fluid mechanics ME 03 02 03 60 40 100 04
17ME45A/ Metal Casting and Welding ME 60 40
5 17ME45B Machine Tools and Operations ME 04 03 100 04
Computer Aided Machine ME 01 4 60 40
6 17ME46 A/ Drawing 03 100 03
17ME46B Mechanical Measurements and ME 03
Metrology
Materials Testing Lab/ ME 60 40
7 LIMELA7TA Mechanical Measurements and ME 1 2 03 100 02
17MEL47B
Metrology Lab
8 Foundry and Forging Lab ME 60 40
17MEL48A/ : y ging 1 2 03 100 02
17MEL48B | Mmachine Shop/ ME
Kannada/Constitution of India
9 /1479KL/CPH39 Professional Ethics and HumanHumanities 1 01 30 20 50 1
Rights
TOTAL 21/23 06 08/04 510 340 850 28
KINEMATICS OF MACHINES
B.E, IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]
Course Code 17ME42 CIE Marks 40
Number of Lecture 04 SEE Marks 60
Hours/Week
Total Number of Lecture 50(10 Hours per Module) Exam Hours 03
Hours

Credits — 04

Course Objectives:

1. Familiarize with mechanisms and motion analysis omechanisms.
2. Understand methods of mechanism motion analysis arttieir characteristics.
3. Analyse motion of planar mechanisms, gears, geardins and cams.




Module - 1

Introduction: Definitions: Link, kinematic pairs, kinematic chamechanism, structure, degrees of freedom, Cieasdn links,
Classifiction of pairs based on type of relativetiom, Grubler's criterion, mobility of mechanismidShoff’s criteria, inversions of
Grashoff's chain.

Mechanisms:Quick return motion mechanisms-Drag link mechanigrijtworth mechanism and Crank and slotted lever
Mechanism. Oldham’s coupling, Straight line motroachanisms, Peaucellier's mechanism and Robertisamism. Intermittent
Motion mechanisms: Geneva wheel mechanism, RasettePawl mechanism, toggle mechanism, pantograpidjteon for correct
steering, Ackerman steering gear mechanism.

Module - 2

Velocity and Accederation Analysis of Mechanisms (Graphical Method) Velocity and acceleration analysis of four |

mechanism, slider crank mechanism. Mechanism ilitisg Corioli’'s component of acceleration. Anguleelocity and angular

acceleration of links, velocity of rubbing.

Velocity Analysis by Instantaneous Center MethodDefinition, Kennedy's theorem, Determination ofelm and angular velocit
using instantaneous center method.

Klein's Construction: Analysis of velocity and acceleration of sindider crank mechanism.

par

y

Module - 3

Velocity and Acceleration Analysis of Mechanisms (Aalytical Method): Velocity and acceleration analysis of four |
mechanism, slider crank mechanism using complesbatgmethod.
Freudenstein’s equationfor four bar mechanism and slider crank mechankmction Generation for four bar mechanism.

par

Module - 4

Spur Gears: Gear terminology, law of gearing, path of contact, of contact, contact ratio of spur gear. fetence in involute
gears, methods of avoiding interference, condiéind expressions for minimum number of teeth tocuderference.

Gear Trains: Simple gear trains, compound gear trains.
Epicyclic gear trains: Algebraic and tabular method finding velocity ratio of epicyclic gear traintorque calculation in epicycl
gear trains.

Module - 5

Cams: Types of cams, types of followers. displacemeptpeity and acceleration curves for uniform velpciBimple Harmonig
Motion, Uniform Acceleration, Retardation and Cydkl motion.

Cam profiles: disc cam with reciprocating followstgh as knife-edge, roller and flat-face followénine and offset.

Analysis of Cams:Analysis of arc cam with flat faced follower.

Course outcomes:

1. Identify mechanisms with basic understanding of maon.
2. Comprehend motion analysis of planar mechanisms, ges, gear trains and cams.
3. Carry out motion analysis of planar mechanisms, gesa, gear trains and cams.

TEXT BOOKS:




1. Rattan S.S, Theory of Machines, Tata McGraw-Plilblishing Company Ltd., New Delhi, " Edition, 2014.
2. Ambekar A. G., Mechanism and Machine Theory,,2A09.

REFERENCE BOOKS
Michael M Stanisic, Mechanisms and Machines-KinéssaDynamics and Synthesis, Cengage Learning3.201
2. Sadhu Singhlrheory of Machines,Pearson Education (Singapore)Pvt. Ltd, Indian Brdsew Delhi, 2nd Edi. 2006.




APPLIED THERMODYNAMICS
B.E, IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME43 CIE Marks 40
Number of Lecture 04 SEE Marks 60
Hours/Week
Total Number of Lecture 50(10 Hours per Module) Exam Hours 03
Hours
Credits — 04

Course Objectives:

* To have a working knowledge of basic performance dbas power cycles.

» To Calculate the forces exerted by a fluid at resbn submerged surfaces and understand the force btioyancy
» To understand and evaluate the performance of steapower cycles their various Engineering applicatins

* To know how fuel burns and their thermodymic propeties.

* To Understand mechanism of power transfer through belt, rope, chain and gear drives in | C Engines

* To determine performance parameters of refrigeration and air-conditioning systems.

e Evaluate the performance parameters of reciprocating air compressor as a function of receiver pressure.

Module - 1

Gas Power CycesAir standard cycles; Carnot, Otto, Diesel, Dual &tiding cycles, p-v and T -s diagrams, descriptio
efficiencies and mean effective pressures. Commpaie$ Otto and Diesel cycles. Gas turbine (Braymytje; description and
analysis. Regenerative gas turbine cycle. Intetheg@nd reheating in gas turbine cycles. Jet ppu: Introduction to the
principles of jet propulsion,

Module - 2

Vapour Power Cycles: Carno vapour power cycle, drawbacks as a reference citaple Rankine cycle; description, T
diagram, analysis for performance. Comparison aih@iaand Rankine cycles. Effects of pressure antpéeature on Rankin
cycle performance. Actual vapour power cycles. lideal practical regenerative Rankine cycles, opeth @osed feed wate
heaters. Reheat Rankine cycle. Characteristica ¢deal working fluid in Vapour power cycles, Bigarapour cycles.

1
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Module - 3

Combustion Thermodynamics. Theoretical (Stoichiometric) air for combustiohfaoels. Excess air, mass balance, Exhaust
analysis, A/F ratio. Energy balance for a chemrealction, enthalpy of formation, enthalpy and iné¢renergy of combustiof
Combustion efficiency. Dissociation and equilibrivemissions.

I.C.Engines: Classification of IC engines, Combustion of S| eregand Cl engine, Detonation and factors affealietpnation,

gas

Performance analysis of I.C Engines, heat balddoese test, IC Engine fuels, Ratings and Alterriatels.




Module - 4

Refrigeration Cycles: Vapour compression refrigeration system; descriptianalysis, refrigerating effect. Capacity, poy
required, units of refrigeration, COP, Refrigeraamtsl their desirable properties, alternate Refaiger. Any one case study on c¢
storage or industrial refrigerator. Air cycle regkration; reversed Carnot cycle, reversed Braytgelec Vapour absorptio
refrigeration system. Steam jet refrigeration.

Pscychrometrics and Air-conditioning SystemsProperties of Atmospheric air, and Psychometrigperties of Air, Psychometri
Chart, Analyzing Air-conditioning Processes; HegtirCooling, Dehumidification and Humidification, &worative Cooling
Adiabatic mixing of two moist air streams. Coolitogvers.

ver
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Module - 5

Reciprocating Compressors: Operatiol of a single stage reciprocating compressors. Wyt through p-v diagram and steady

state steady flow analysis. Effect of Clearance\&oldmetric efficiency. Adiabatic, Isothermal andebhanical efficiencies. Multi
stage compressor, saving in work, Optimum interateddpressure, Inter-cooling, Minimum work for coesgsion.
Steam nozzlesFlow of steam through nozzles, Shape of nozaisct of friction, Critical pressure ratio, Supsxgated flow

Course outcomes:

*  Apply thermodynamic concepts to analyze the performance of gas power cycles including propulsion systems.

e Evaluate the performance of steam turbine components.

e Understand combustion of fuels and combustion processes in | C engines including alternate fuels and pollution effect on
environment.

*  Apply thermodynamic concepts to analyze turbo machines.

* Determine performance parameters of refrigeration and air-conditioning systems.

¢ Understand the principles and applications of refrigeration systems.

e Analyze air-conditioning processes using the principles of psychrometry and Evaluate cooling and heating loads in an air-
conditioning system.

¢ Understand the working, applications, relevance of air and identify methods for performance improvement.

TEXT BOOKS:
1. Rattan S.S, Theory of Machines, Tata McGrilPublishing Company Ltd., New Delhi, "&Edition, 2014.
2. Ambekar A. G., Mechanism and Machine Theory, ,PHI09. Thermodynamics an engineering approachyuomus A.
Cenegal and Michael A. Boles. Tata McGraw hill Paixth edition, 2008.
3. Basic and Applied Thermodynamics” by P .K. N&gta McGraw Hill, 2nd Edi. 2009
4. Fundamentals of Thermodynamics by G.J. Van WagtehR.E. Sonntag, Wiley Eastern. Fourth editio®9B9

REFERENCE BOOKS:

Thermodynamics for engineers, Kenneth A. KroosMede C. Potter, Cengage Learning, 2016
Principles of Engineering Thermodynamics, Michaklatan, Howard N. Shapiro, Wiley"&dition
An Introduction to Thermo Dynamics by Y.V.C.Rao,l®ViEastern Ltd, 2003.

Thermodynamics by Radhakrishnan. PH r2vised edition.

I.C Engines by Ganeshan.V. Tata McGraw Hill, 4rth.2012.

[.C.Engines by M.L.Mathur & Sharma. Dhanpat Rai&solndia
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FLUID MECHANICS
B.E, IV Semester, Mechanical Engineering
gdAer Choice Based Credit System (CBCS) scheme]

Course Code 17ME44 CIE Marks 40
Number of Lecture 04 SEE Marks 60
Hours/Week
Total Number of Lecture 50(10 Hours per Module) Exam Hours 03
Hours
Credits — 04

Course Objectives:

» To have a working knowledge of the basic propertiesf fluids and understand the continuum approximaton

» To Calculate the forces exerted by a fluid at resbn submerged surfaces and understand the force btioyancy

* To understand the flow characteristic and dynamic®f flow field for various Engineering applicatiors

» To know how velocity changes and energy transfers ffluid flows are related to forces and torques ando understand
why designing for minimum loss of energy in fluid fows is so important.

» To discuss the main properties of laminar and turblent pipe flow and appreciate their differences andhe concept of
boundary layer theory.

» Understand the concept of dynamic similarity and ha to apply it to experimental modeling

» To appreciate the consequences of compressibility gas flow and understand the effects of friction ad heat transfer
on compressible flows

Module - 1

Basics Introduction, Properties of fluids-mass densitgight density, specific volume, specific graviyscosity, surface tension
capillarity, vapour pressure, compressibility andkimodulus. Concept of continuum, types of fluets,pressure at a point in the
static mass of fluid, variation of pressure, Pdsdalv,Absolute, gauge, atmospheric and vacuumspres pressure measuremgnt
by simple, differential manometers and mechaniealggs.
Fluid Statics: Totalpressure and center of pressure for horagiane, vertical plane surface and inclined pkuméace submerged
in static fluid.Buoyancy, center of buoyancy, metater and meta centric heightits application ipgihg, stability of floating
bodies.

Module - 2

Fluid Kinematics and Dynamics:
Fluid Kinematics: Types of Flow-steady , unsteady, uniform, non-umifolaminar, turbulent, one,two and three dimenralign
compressible, incompressible, rotational, irrotagio stram lines, path lines, streak lines, vé&yocomponents, convective and
local acceleration, velocity potential, stream fimt, continuity equation in Cartesian co-ordinat&otation, vorticity ang
circulation, Laplace equation in velocity potehtiad Poisson equation in stream function, flowy Rebblems.

Fluid Dynamics:

Momentum equation, Impacts of jets- force on fised moving vanes, flat and curved. Numericals.Eiksguation, Integration @
Euler's equation to obtain Bernoulli's equation,rBmulli’'s theorem, Application of Bernoulli’'s themm such as venturi meter,
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orifice meter, rectangular and triangular notchotpiube, orifices etc., related numericals.

Module - 3

Laminar and turbulent flow : Reynods Number, Entrance flow and Developed flblayier-Stokes Equation (no derivatio
Laminar flow between parallel plates, Poiseuilleagpn — velocity profile, Couette flow, Fully ddeped laminar flow in circula
pipes, Hagen - Poiseuille equation, related nuraksic

Energy consideration in pipe flow, Loss of Presddead due to Fluid Friction, Darcy Weishach foramuhajor and minor losses
in pipes, Commercial pipe, Colebrook equation, Moeduation/ diagram. Pipes in series, paralleljvadent pipe, Related
Numericals and simple pipe design problems.

Module - 4

Flow over bodies:Development of boundary laydPrandtl’'s boundary layer equations, Blasius sotytlaminar layer over a fla
plate, boundary layer separation and its control.

Basic concept of Lift and Drag, Types of drag, €feient of drag and lift, streamline body and fbloody, flow around circular

bodies and airfoils, Lift and drag on airfoil, Nantal problems.

Dimensional analysis: Need for dimensional analyBismensions and units, Dimensional Homogeneity dingensionless ratios

methods of dimensional analysis, Rayleigh’s metlBtkingham Pi theorem, Similitude and Model stisdiNumerical problems

1t
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Module - 5

Compressible Flows:Introduction, thermodynamic relations of perfecsem internal energy and enthalpy, speed of sg
pressure field due to a moving source, basic Egoatfor one-dimensional flow, stagnation and sdricperties, normal an
oblique shocks.

Introduction to CFD : Necessity, limitations, philosophy behind CFDhdapplications.

und,
d

Course outcomes:
» Identify and calculate the key fluid properties use in the analysis of fluid behavior.
» Understand and apply the principles of pressure, boyancy and floatation
Apply the knowledge of fluid statics, kinematics ad dynamics while addressing problems of mechanicand
chemical engineering.
* Understand and apply the principles of fluid kinemdics and dynamics.
Understand the concept of boundary layer in fluid fow and apply dimensional analysis to form dimensialess
numbers in terms of input output variables.
» Understand the basic concept of compressible flonnd CFD

TEXT BOOKS:
1. Fluid Mechanics (Sl Units), Yunus A. Cengel JohrCihbala, 3rd Ed., Tata
a. McGraw Hill, 2014.
2. Fluid Mechanics, F M White, McGraw Hill Publicatigftighth edition. 2016
3. Mechanics of Fluids, Merle C. Potter, Devid C. Wagt, Bassem H. Ramadan, Cengage learning, Foditibres 2016.

REFERENCE BOOKS
1. Fundamentals of Fluid Mechanics by Munson, Youniishi& Huebsch, John Wiley Publication¥. @dition.

2. Fluid Mechanics, Pijush.K.Kundu, IRAM COCHEN, ELSER, 3rd Ed. 2005.




3. Fluid Mechanics, John F.Douglas, Janul and M.Gakiasd john A.Swaffield, Pearson Education Asih,€st., 2006.
4. Introduction to Fluid Mechanics by Fox, McDonaldhd Wiley Publications'8edition.

MACHINE TOOLS AND OPERATIONS
B.E, lII/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME35 B/ 45B CIE Marks 40
Number of Lecture 04 SEE Marks 60
Hours/Week
Total Number of Lecture 50(10 Hours per Module) Exam Hours 03
Hours
Credits — 04

Course Objectives:
* To introduce students to different machine tools irorder to produce components having different shapgeand sizes.
* To enrich the knowledge pertaining to relative motn and mechanics required for various machine tools
* To develop the knowledge on mechanics of machiningrocess and effect of various parameters on econoesi of
machining.

Module - 1

MACHINE TOOLS
Introduction, Classification, construction and speations of lathe, drilling machine, milling maicte, boring machine, broaching
machine, shaping machine, planing machine, grindiaghine §imple sketches showing major parts of the machings

Module - 2

MACHINING PROCESSES
Introduction, Types of motions in machining, tumand Boring, Shaping, Planing and Slotting, Threatting, Drilling and reaming,
Milling, Broaching, Gear cutting and Grinding, Magimg parameters and related quantities.
[Sketches pertaining to relative motions between @ and work piece only]

Module - 3

CUTTING TOOL MATERIALS, GEOMETRY AND SURFACE FINISH
Introduction, desirable Properties and Charactesisbf cutting tool materials, cutting tool geonyetrcutting fluids and its
applications, surface finish, effect of machinireggmeters on surface finish.
Machining equations for cutting operations: Turning, Shaping, Planing, slab milling, cylingiiayrinding and internal grinding,
Numerical Problems

Module - 4

MECHANICS OF MACHINING PROCESSES
Introduction, Chip formation, Orthogonal cutting,eMdhants model for orthogonal cutting, Oblique ingtt Mechanics of turning
process, Mechanics of drilling process, Mechanfasithing process, Numerical problems.




Module - 5

TOOL WEAR, TOOL LIFE: Introduction, tool wear mechanism, tool wear eqra] tool life equations, effect of proce
parameters on tool life, machinability, Numericediems
ECONOMICS OF MACHNING PROCESSES: Introduction, choice of feed, choice of cuttingeed, tool life for minimum cos
and minimum production time, machining at maximuficency, Numerical problems

Course outcomes:
» Explain the construction & specification of variousmachine tools.
» Describe various machining processes pertaining t@lative motions between tool & work piece.
» Discuss different cutting tool materials, tool nomaclature & surface finish.
* Apply mechanics of machining process to evaluate rohining time.
* Analyze tool wear mechanisms and equations to enhee tool life and minimize machining cost.

TEXT BOOKS:
1. Fundamentals of metal cutting and Machine Toolk, Buneja, G.S. Sekhon and Nitin Seth, New Agerihatiional Publisher
2" Edition, 2003
2. All about Machine Tools, Heinrich Gerling, New Atygernational Publishers revisef Edition, 2006

REFERENCE BOOKS
1. Fundamental of Machining and Machine Tools, GegfB@othroyd and Winston A. Knight, CRC Taylor& Ri@as, Third
Edition.
2. Metal cutting principles, Milton C. Shaw, Oxford larsity Press, Second Edition,2005.
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COMPUTER AIDED MACHINE DRAWING
B.E, llI/IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME36 A/ 46A CIE Marks 40
Number of Hours/Week 05 SEE Marks 60
Total Number of Hours 50(10 Hours per Module) ExanHours 03

Credits — 03

Course Objectives:

* To acquire the knowledge of CAD software and its fgures.

* To inculcate understanding of the theory of projeabn and make drawings using orthographic projedbns and
sectional views

* To familiarize the students with Indian Standards @ drawing practices.

* To impart knowledge of thread forms, fasteners, key, joints and couplings.

* To make the students understand and interpret drawigs of machine components so as to prepare assembiawings
either manually and using CAD packages.

» To acquire the knowledge of limits, tolerances anfits pertaining to machine drawings.

PART A

INTRODUCTION TO COMPUTER AIDED SKETCHING

Review of graphic interface of the software. Revi@basic sketching commands and navigational camisa

2 Hours

Sections of SolidsSections of Pyramids, Prisms, Cubes, Tetrahedf@mses and Cylinders resting only on their basespifdblems
on, axis inclinations, spheres and hollow solids)e shape of section.

4 Hours

Orthographic views: Conversion of pictorial views into orthographic jactions of simple machine parts with or withouttgen.
(Bureau of Indian Standards conventions are tmbewed for the drawings), Hidden line conventioRsgcedence of lines.

4 Hours

Thread forms: Thread terminology, sectional views of threads. ISO Meffinternal & External), BSW (Internal and Extené
square, Acme and Sellers thread, American Starttiezed.

Fasteners:Hexagonal headed bolt and nut with washer (assgnggyare headed bolt and nut with washer (assérsibhyple
assembly using stud bolts with nut and lock nuanged nut, slotted nut, taper and split pin fokiieg, counter sunk head screw, gr
screw, Allen screw.

8 Hours

i

PART B

Keys and Joints:Parallel, Taper, Feather Key, Gib head key and \WWdb&ey




Riveted joints: Single and double riveted lap joints, Butt jointgéhasingle/double cover straps (Chain and zigzaggusnap head
riveters).

Joints: Cotter joint (socket and spigot), Knuckle jointr{(goint) for two rods.8 Hours

Couplings: Split muff coupling, Protected type flange cougliin (bush) type flexible coupling, Oldham’s cbg and Universal
coupling (Hook’s Joint).

6 Hours

PART C

Limits, Fits and Tolerances. Introduction, Fundamental tolerances, Deviatidvisthods of placing limit dimensions, Types of fits
with symbols and applications, Geometrical toleemnon drawings, Standards followed in industry.
3 Hours

Assembly Drawings: (Part drawings shall be given)

1. Plummer block (Pedestal Bearing)

2. Rams Bottom Safety Valve

3. I.C. Engine connecting rod

4. Screw jack (Bottle type)

5. Tailstock of lathe

6. Machine vice

7.Lathe square tool post
15 Hours

Course outcomes:

» Sections of pyramids, prisms, cubes, cones and ayders resting on their bases in 2D

» Orthographic views of machine parts with and withou sectioning in 2D.

» Sectional views for threads with terminologies of $O Metric, BSW, square and acme, sellers and Ameda standard
threads in 2D.

» Hexagonal and square headed bolt and nut with washestud bolts with nut and lock nut, flanged nut, $otted nut,
taper and split pin for locking counter sunk head srew, grub screw, Allen screw assemblies in 2D

» Parallel key, Taper key, and Woodruff Key as per tle ISO standards in 2D

» single and double riveted lap joints, butt joints vith single/double cover straps, cotter and knucklgoint for two rods in
2D

» Sketch split muff, protected type flanged, pin typdlexible, Oldham’s and universal couplings in 2D

» assemblies from the part drawings with limits ,fitsand tolerance given for Plummer block, Ram bottonsafety valve,
I.C. Engine connecting rod, Screw Jack, Tailstockfdathe, Machine Vice and Lathe square tool post i2D and 3D

TEXT BOOKS:
1. ‘A Primer on Computer Aided Machine Drawing-200Pyblished by VTU, Belgaum.
2. ‘Machine Drawing’, N.D.Bhat & V.M.Panchal, Publishey Charotar Publishing House, 1999.
3. ‘Machine Drawing’, N.Siddeshwar, P.Kannaih, V.V&&stri, published by Tata Mc.Grawhill, 2006.

REFERENCE BOOKS
1. “A Text Book of Computer Aided Machine Drawing”, Brymbakaa Murthy, CBS Publishers, New Delhi, 2007.




2. ‘Machine Drawing’, K.R. Gopala Krishna, Subhash Ipzdiion.

Internal Assessment: 20 Marks

Sketches shall be in sketch books and drawing shalugh use of software on A3/A4 sheets. Sketobkbend all the drawing
printouts shall be submitted.

Scheme of Evaluation for Internal Assessment (40 Mks)
(a) Class work (Sketching and Computer Aided Maglirawing printouts in A4/A3 size sheets): 20 Marks
(b) Internal Assessment test in the same pattetinea®f the main examination: 20 marks.

Scheme of Examination:
Two questions to be set from each Part A, part@Rart C.
Student has to answer one question each from R&a B for 15 marks each and one question frorn@#&or 50 marks.

Part Al x 25 = 25 Marks
Part B 1x 25 = 25 Marks
Part C 1 x 50 = 50 Marks
Total = 100 Marks

INSTRUCTION FOR COMPUTER AIDED MACHINE DRAWING (15M E36A/46A) EXAMINATION
1. No restriction of timing for sketching/ computettia of solutions. The total duration is 3 hours.
2. It is desirable to do sketching of all the solutidrefore computerization.
3. Drawing instruments may be used for sketching.
4. For Part A and Part B, 2D drafting environment dtidne used.
5. For Part C 3D part environment should be used doisppssembly drawing and extract 2D views.




MECHANICAL MEASUREMENTS AND METROLOGY
B.E, IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME36B / 46B CIE Marks 40
Number of Lecture 03 SEE Marks 60
Hours/Week
Total Number of Lecture 40 Exam Hours 03
Hours
Credits — 03

Course Objectives:

» Understand metrology, its advancements & measuringstruments,

* Acquire knowledge on different standards of length,calibration of End Bars, linear and angular measuements,
Screw thread and gear measurement & comparators.

» Equip with knowledge of limits, fits, tolerances ad gauging.

* Acquire knowledge of measurement systems and methedvith emphasis on different transducers, intermedite
modifying and terminating devices.

» Understand the measurement of Force, Torque, Press} Temperature and Strain.

MODULE 1

Introduction to Metrology: Definition, objectives and concept of metrology,eeof inspection, Principles, process, method
measurement, Classification and selection of m@agurstruments and systems. Accuracy, precisi@hesrors in measurement.
System of measurement, Material Standard, Wavdier@andards, Subdivision of standards, Line and Btahdards
Classification of standards and Traceability, calilon of End bars(Numerical problems), standattna

Linear Measurement and angular measurements:

Slip gauges- Indian standards on slip gauge, medhaselection of slip gauge, stack of slip gaughustable slip gauge, wringin
of slip gauge, care of slip gauge, slip gauge awress, problems on building of slip gauges (M87,1)).

Measurement of angles- sine bar, sine center, gragiges, optical instruments for angular measurgnanto collimator-
applications for measuring straightness and sgeasn

s of
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MODULE 2

System of Limits, Fits, Tolerance and Gauging:
Definition of tolerance, Specification in assembBrinciple of interchangeability and selective adisky, limits of size, Indian
standards, concept of limits of size and tolerandefinition of fits, hole basis system, shaft basystem, types of fits and th¢
designation (IS 919-1963), geometric toleranceitipostolerances.
Classification of gauges, brief concept of desiggauges (Taylor's principles), Wear allowance anggs, Types of gauges-pla
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plug gauge, ring gauge, snap gauge, limit gaugegande materials.




Comparators:
Functional requirements, classification, mechanidahnson Mikrokator, sigma comparators, dial iathc, electrical- principles,
LVDT, Pneumatic- back pressure gauges, solex coatgea and optical comparators- Zeiss ultra-op&met

MODULE 3

Measurement of screw thread and gear:
Terminology of screw threads, measurement of mdjameter, minor diameter, pitch, angle and effectitameter of screv
threads by 2-wire and 3- wire methods, best size.\icrew thread gauges, Tool maker's microscope.
Gear tooth terminology, tooth thickness measuremsinty constant chord method, addendum comparattivan and base tange
method, measurement of pitch, concentricity, rur) and involute profile. Gear roll tester for corsfie error.
Advances in metrology:

Basic concepts of lasers, advantages of lase, ilaierferometers, types, applications. Basic epis of Coordinate Measurin
Machines-constructional features, applications.

MODULE 4

Measurement systems and basic concepts of measurernmethods:

Definition, significance of measurement, generaizmeasurement system, definitions and concept ofiracy, precision
calibration, threshold, sensitivity, hysteresispaatability, linearity, loading effect, system respe-time delay. Errors i
measurement, classification of errors. Transdudeassfer efficiency, primary and secondary tracsds, electrical, mechanica
electronic transducers, advantages of each typsduzers.
Intermediate modifying and terminating devices: Mechanical systems, inherent problems, electrictdrmediate modifying
devices, input circuitry, ballast circuit, electroamplifiers. Terminating devices, Cathode rayiltmsrope, Oscillographs.

MODULE 5

Force, Torque and Pressure Measurement:
Direct methods and indirect method, force measuiimg. Torque measuring inst., Types of dynamorseté&bsorption
dynamometer, Prony brake and rope brake dynamopatdrpower measuring instruments. Pressure measateprinciple, use
of elastic members, Bridgeman gauge, McLeod gaRigani gauge.
Measurement of strain and temperature:
Theory of strain gauges, types, electrical rescgastrain gauge, preparation and mounting of stgauges, gauge factor, methg
of strain measurement. Temperature Compensatioattone bridge circuit, orientation of strain gasudor force and torque
Strain gauge based load cells and torque sensors.

Resistance thermometers, thermocouple, law of theoople, materials used for construction, pyrometetical pyrometer.
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Course outcomes:

» Understand the objectives of metrology, methods aheasurement, selection of measuring instruments,astdards of
measurement and calibration of end bars.

» Describe slip gauges, wringing of slip gauges anduitding of slip gauges, angle measurement using grbar, sine
center, angle gauges, optical instruments and stigiitness measurement using Autocollimator.

» Explain tolerance, limits of size, fits, geometri@and position tolerances, gauges and their design.

» Understand the principle of Johnson Mikrokator, signa comparator, dial indicator, LVDT, back pressure gauges,
Solex comparators and Zeiss Ultra Optimeter.

» Describe measurement of major diameter, minor diamer, pitch, angle and effective diameter of screwhreads by 2




— wire, 3 — wire methods, screw thread gauges anddl maker’s microscope.

» Explain measurement of tooth thickness using consta chord method, addendum comparator methods and Ise
tangent method, composite error using gear roll tasr and measurement of pitch, concentricity, run ottiand involute
profile.

» Understand laser interferometers and Coordinate mesuring machines.

» Explain measurement systems, transducers, intermeaie modifying devices and terminating devices.

» Describe functioning of force, torque, pressure, siin and temperature measuring devices.

TEXT BOOKS:
1. Mechanical MeasurementsBeckwith Marangoni and Lienhard, Pearson Educa6itmEd., 2006.
2. Instrumentation, Measurement and AnalysisB C Nakra, K K Chaudhry,"4Edition, McGraw —Hill
3. Engineering Metrology, R.K. Jain, Khanna Publishers, Delhi, 2009.

REFERENCE BOOKS

1. Engineering Metrology and MeasurementsBentley, Pearson Education.

2. Theory and Design for Mechanical Measurements,lll dition, Richard S Figliola, Donald E Beasley, WILEY India
Publishers.

3. Engineering Metrology, Gupta I.C., Dhanpat Rai Publications.

4. Deoblin’s Measurement systemErnest Deoblin, Dhanesh manick, McGraw —Hill.

5. Engineering Metrology and MeasurementsN.V.Raghavendra and L.Krishnamurthy, Oxford
University Press.




MATERIALS TESTING LAB
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL37 A/ 47A CIE Marks 40
Number of Lecture 03 (1 Hour Instruction + 2 SEE Marks 60
Hours/Week Hours Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

1.

To learn the concept of the preparation of samplet® perform characterization such as microstructure,volume fraction
of phases and grain size.

2. To understand mechanical behavior of various engireging materials by conducting standard tests.
3.
4. To learn the concepts of improving the mechanicalrpperties of materials by different methods like hat treatment,

To learn material failure modes and the different bads causing failure.

surface treatment etc.

PART — A

Preparation of specimen for Metallographic exanomeof different engineering materials.
To report microstructures of plain carbon steal] seel, gray C.I, SG iron, Brass, Bronze & conifass

Heat treatment: Annealing, normalizing, hardenind s&empering of steel.
Metallographic specimens of heat treated componenbte supplied and students should report miarosires of furnace
cooled,water cooled, air cooled, tempered steel.
Students should be able to distinguish the phaasegds in a heat treated specimen compared to tedrgaecimen.
Brinell, Rockwell and Vickers’s Hardness tests otreated and heat treated specimens.
To study the defects of Cast and Welded componesig) Non-destructive tests like:
a) Ultrasonic flaw detection
b) Magnetic crack detection
c) Dye penetration testing.

PART B

ogkrwnE

Tensile, shear and compression tests of steeljmlumand cast iron specimens using Universal Tgd#lachine
Torsion Test on steel bar.

Bending Test on steel and wood specimens.

Izod and Charpy Tests on Mild steel and C.l Spegime

To study the wear characteristics of ferrous angfieorous materials under different parameters.

Fatigue Test (demonstration only).




Course outcomes:

* Acquire experimentation skills in the field of mateial testing.

» Develop theoretical understanding of the mechanicaroperties of materials by performing experiments.
» Apply the knowledge to analyze a material failure ad determine the failure inducing agent/s.

* Apply the knowledge of testing methods in relatedraas.

* Know how to improve structure/behavior of materialsfor various industrial applications.

Scheme of Examination:

ONE question from part -A: 30 Marks
ONE question from part -B: 50 Marks
Viva -Voice: 20 Marks

100
Total : Marks

MECHANICAL MEASUREMENTS AND METROLOGY LAB
B.E, IV Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code

17MEL37B /47B CIE Marks 40

Number of Lecture

03 (1Hour instruction + 2 SEE Maks 60




Hours/Week hours Laboratory)

RBT Levels L1, L2, L3 Exam Hours 03

Credits — 02

Course Objectives:

1. Toillustrate the theoretical concepts taught in Mehanical Measurements & Metrology through experimets.
2.
3. To understand calibration techniques of various mesuring devices.

To illustrate the use of various measuring tools nasuring techniques.

PART A: MECHANICAL MEASUREMENTS

arnNpE

Calibration of Pressure Gauge

Calibration of Thermocouple

Calibration of LVDT

Calibration of Load cell

Determination of modulus of elasticity of a milésk specimen using strain gauges.

PART B: METROLOGY

PwnhE

©oN O

Measurements using Optical Projector / Toolmakesrdscope.
Measurement of angle using Sine Center / Sine bavé| protractor
Measurement of alignment using Autocollimator /IBo$et
Measurement of cutting tool forces using

a) Lathe tool Dynamometer OR

b) Drill tool Dynamometer.
Measurements of Screw thread Parameters using ineamwThree-wire methods.
Measurements of Surface roughness, Using Tallyadhanical Comparator
Measurement of gear tooth profile using gear t&emier /Gear tooth micrometer
Calibration of Micrometer using slip gauges
Measurement using Optical Flats

Course outcomes:

To calibrate pressure gauge, thermocouple, LVDT, kad cell, micrometer.

To measure angle using Sine Center/ Sine Bar/ Bev@totractor, alignment using Autocollimator/ Roller set.
To demonstrate measurements using Optical ProjectéFool maker microscope, Optical flats.

To measure cutting tool forces using Lathe/Drill tol dynamometer.

To measure Screw thread parameters using 2-Wire @-Wire method, gear tooth profile using gear tooth
vernier/Gear tooth micrometer.

To measure surface roughness using Tally Surf/ Meemical Comparator.

Scheme of Examination:

ONE question from part -A: 30 Marks
ONE question from part -B: 50 Marks




Viva -Voice:

20 Marks

Total :

100
Marks




FOUNDRY AND FORGING LAB
B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL38A / 48A CIE Marks 40
Number of Lecture 03 (1 Hour Instruction + 2 SEE Marks 60
Hours/Week Hours Laboratory)
RBT Levels L1, L2, L3 Exam Hours 03
Credits — 02

Course Objectives:

To provide an insight into different sand preparaton and foundry equipment.

To provide an insight into different forging toolsand equipment.

To provide training to students to enhance their pactical skills.

To practically demonstrate precautions to be takemuring casting and hot working.
To develop team qualities and ethical principles.

PART-A

. Testing of Molding sand and Core sand
Preparation of sand specimens and conduction dbtlosving tests:
1. Compression, Shear and Tensile tests on Univeesal $esting Machine.
2. Permeability test
3. Sieve Analysis to find Grain Fineness Number(GFif{Base Sand
4. Clay content determination in Base Sand.

PART-B

. Foundry Practice

1. Use of foundry tools and other equipment’s.

2. Preparation of molding sand mixture.

3. Preparation of green sand molds using two moldmgb kept ready for pouring.
» Using patterns (Single piece pattern and Spliepalt
* Without patterns.
* Incorporating core in the mold. (Core boxes).
» Preparation of one casting (Aluminum or cast iragrridnstration only)

PART C

. Forging Operations :
Use of forging tools and other equipment’s
e Calculation of length of the raw material requitegprepare the model considering scale losses.
e Preparing minimum three forged models involvingaipsg, drawing and bending operations.




» Demonstration of forging model using Power Hammer

Course outcomes:

Students will be able to
» Demonstrate various skills of sand preparation, maling.
» Demonstrate various skills of forging operations.
* Work as a team keeping up ethical principles.

Scheme of Examination:
One question is to be set from Part-A
30 Marks

One question is to be set from either Part-B ot-Bar
50 Marks
Viva — Voce 20

Total Marks
100




MACHINE SHOP

B.E, lll Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17MEL38B / 48B CIE Marks 40
Number of Hours/Week 03 (1 Hour Instruction + 2 SEE Marks 60
Hours Laboratory)
Total Hours 50 Exam Hours 03
Credits — 02

Course Objectives:
* To provide an insight to different machine toolsaccessories and attachments
» To train students into machining operations to enrch their practical skills
* Toinculcate team qualities and expose students stop floor activities
* To educate students about ethical , environmentalna safety standards

PART-A:

Preparation of three models on lathe involving
Plain turning, Taper turning, Step turning, Thread cutting, Facing, Knurling, Drilling, Boring, Internal Thread cutting and Eccentric turning.

PART-B

Cutting of V Groove/ dovetail / Rectangular groove using a shaper
Cutting of Gear Teeth using Milling Machine

PART C

For demonstration
Demonstration of formation of cutting parameters siigle point cuttingtool using bench grinder / tool & cutter grind
Demonstration of surface milling /slot milling

Course outcomes:

» Perform turning , facing , knurling , thread cuttin g, tapering , eccentric turning and allied operatios, keyways /
slots , grooves etc using shaper

» Perform gear tooth cutting using milling machine

» Understand the formation of cutting tool parametersof single point cutting tool using bench grinder tool and
cutter grinder, Surface Milling/Slot Milling

» Demonstrate precautions and safety norms followeahiMachine Shop

» Exhibit interpersonal skills towards working in a team




Scheme of Examination:

One Model from Part — A 50 Marks
One Model from Part — B 30 Marks
Viva Voce 20 Mark
Total 100dvks
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