1II SEMESTER

ENGINEERING MATHEMATICS - III

Sub Code : 10MAT31 IA Marks : 25

Hrs/ Week : 04 Exam Hours : 03

Total Hrs. : 52 Exam Marks : 100
PART-A

UNIT-1

Fourier series
Convergence and divergence of infinite series of positive terms, definition
and illustrative examples*
Periodic functions, Dirichlet’s conditions, Fourier series of periodic functions
of period 27 and arbitrary period, half range Fourier series. Complex form
of Fourier Series. Practical harmonic analysis.

7 Hours

UNIT-2
Fourier Transforms
Infinite Fourier transform, Fourier Sine and Cosine transforms, properties,

Inverse transforms
6 Hours

UNIT-3
Application of PDE
Various possible solutions of one dimensional wave and heat equations, two
dimensional Laplace’s equation by the method of separation of variables,
Solution of all these equations with specified boundary conditions.
D’Alembert’s solution of one dimensional wave equation.

6 Hours

UNIT-4

Curve Fitting and Optimisation.

Curve fitting by the method of least squares- Flttmg of curves of the form
y=ax+b, y= ax2+bx+c,y ae , y-ax




Optimization: Linear programming, mathematical formulation of linear
programming problem (LPP), Graphical method and simplex method,

7 Hours
PART-B

UNIT-5
Numerical Methods - 1
Numerical Solution of algebraic and transcendental equations: Regula-falsi
method, Newton - Raphson method. Iterative methods of solution of a system
of equations: Gauss-seidel and Relaxation methods. Largest eigen value and
the corresponding eigen vector by Rayleigh’s power method.

6 Hours

UNIT-6

Numerical Methods — 2

Finite differences: Forward and backward differences, Newton’s forward and
backward interpolation formulae. Divided differences - Newton’s divided
difference formula, Lagrange’s interpolation formula and inverse
interpolation formula.

Numerical integration: Simpson’s one-third, three-cighth and Weddle's rules
(All formulae/rules without proof)

7 Hours

UNIT-7

Numerical Methods -3

Numerical solutions of PDE ~ finite difference approximation to derivatives,
Numerical solution of two dimensional Laplace’s equation, one dimensional
heat and wave equations

7 Hours

UNIT-8

Difference Equations and Z-Transforms

Difference equations: Basic definition; Z-transforms — definition, standard Z-
transforms, damping rule, shifting rule, initial value and final value theorems.
Inverse Z-transform. Application of Z-transforms to solve difference
equations.

6 Hours
Note: * In the case of illustrative examples, questions are not to be set.
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TEXT BOOKS:

1. B.S. Grewal, Higher Engineering Mathematics, Latest edition,
Khanna Publishers.

2. Erwin Kreyszig, Advanced Enginecring Mathematics, Latest
edition, Wiley Publications.

REFERENCE BOOKS:

1. B.V. Ramana, Higher Engineering Mathematics, Latest edition, Tata
Mc. Graw Hill Publications.

2. Peter V. O'Neil, Engincering Mathematics, CENGAGE Learning
India Pvt Ltd Publishers.

MATERIAL SCIENCE AND METALLURGY

Subject Code : I0ME32A /42A IA Marks :25

Hours/Week : 04 Exam Hours :03

Total Hours 1 52 Exam Marks : 100
PART-A

UNIT -1

Crystal Structure: BCC, FCC and HCP Structures, coordination number
and atomic packing factors, crystal imperfections -point line and surface

imperfections. Atomic Diffusion: Phenomenon, Ficks laws of diffusion,
factors affecting diffusion.

06 Hours

UNIT -2

Mechanical Behaviour: Stress-strain diagram showing ductile and brittle
behaviour of materials, linear and non linear elastic behaviour and properties,
mechanical properties in plastic range, yield strength offset yield strength,

ductility, ultimate tensile strength, toughness. Plastic deformation of single
crystal by slip and twinning,

06 Hours

11




1V SEMESTER

ENGINEERING MATHEMATICS - 1V

Sub Code : 10MAT41 IA Marks 3 25

Hrs/ Week : 04 Exam Hours : 03

Total Hrs. : 52 Exam Marks : 100
PART-A

UNIT-1

Numerical Methods- 1
Numerical solution of ordinary differential equations of first order and first
degree; Picard's method, Taylor's series method. modificd Euler’s method,
Runge-kutta method of fourth-order. Milne's and Adams - Bashforth
predictor and corrector methods (No derivations ol formulac).

6 Hours

UNIT-2
Numerical Methods -2
Numerical solution of simultancous first order ordinary differential
cquations: Picard's method, Runge-Kutta method of fourth-order.
Numerical solution of sccond order ordinary differential equations: Picard’s
method, Runge-Kutta method and Milne's method.

6 Hours

UNIT-3

Complex variables - 1

Function of a complex variable, Analytic functions-Cauchy-Riemann
cquations in cartesian and polar forms. Properties ol analytic functions.
Application to flow problems- complex potential, velocity potential,
cquipotentinl lines, stream functions, stream lines.

7 Hours

35




UNIT-4
Complex variables — 2
Conformal Transformations: Bilinear Transformations. Discussion of
Transformations: w=z, w=e”, w=z+(a“/z). Complex line
integrals- Cauchy’s theorem and Cauchy’s integral formula.

7 Hours

PART-B

UNIT-5
Special Functions
Solution of Laplace equation in cylindrical and spherical systems leading
Bessel’s and Legendre’s differential equations, Series solution of Bessel's
differential equation leading to Bessel function of first kind. Orthogonal
property of Bessel functions. Series solution of Legendre’s differential
equation leading to Legendre polynomials, Rodrigue’s formula.

7 Hours

UNIT-6
Probability Theory - 1
Probability of an event, empherical and axiomatic definition, probability
associated with set theory, addition law, conditional probability,
multiplication law, Baye’s theorem.

6 Hours

UNIT-7
Probability Theory- 2
Random variables (discrete and continuous), probability density function,
cumulative density function, Probability distributions — Binomial and Poisson
distributions; Exponential and normal distributions.

7 Hours

UNIT-
Sampling Theory
Sampling, Sampling distributions, standard error, test of hypothesis for
means, confidence limits for means, student’s t-distribution. Chi -Square
distribution as a test of goodness of fit

6 Hours
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TEXT BOOKS:
1. B.S. Grewal, Higher Engineering Mathematics, Latest edition,
Khanna Publishers
2. Erwin Kreyszig, Advanced Engineering Mathematics, Latest
edition, Wiley Publications.

REFERENCE BOOK:
1. B.V.Ramana, Higher Engineering Mathematics, Latest edition, Tata

Mc. Graw Hill Publications.
2. Peter V. O’Neil, Engineering Mathematics, CENGAGE Learning

India Pvt Ltd.Publishers.

APPLIED THERMODYNAMICS

Subject Code : IOME43 IA Marks :25

Hours/Week : 04 Exam Hours : 03

Total Hours ' 52 Exam Marks :100
PART-A

UNIT -1

Combustion thermodynamics: Theoretical (Stoichiometric) air and excess
air for combustion of fuels. Mass balance, actual combustion. Exhaust gas
analysis. A/ F ratio, Energy balance for a chemical reaction, enthalpy of
formation, enthalpy and internal energy of combustion, Combustion efficiency,
adiabatic flow temperature,

07 Hours

UNIT-2

Gas power cycle: Air Standard cycles: Carnot, Otto, Diesel, Dual and
Stirling cycles, P-V and T-S diagrams, description, efficiencies and mean
effective pressures, Comparison of Otto, Diesel and dual cycles.

06 Hours
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111 Semester
MATERIAL SCIENCE AND METALLURGY

Sub Code : 10ME 32A /42A IA Marks 125

Hrs/week 1 04 Exam Hours : 03

Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT-1

Crystal Structure: BCC, FCC and HCP Structures, coordination number and
atomic packing factors, crystal imperfections -point line and surface
imperfections. Atomic Diffusion: Phenomenon, Flick's laws of diffusion,
factors affecting diffusion.

06 Hours
UNIT -2

Mechanical Behaviour: Stress-strain diagram showing ductile and bri_ttle
behaviour of materials, linear and non linear elastic behaviour and properties,
mechanical properties in plastic range, yield strength offset yield strength,
ductility, ultimate tensile strength, toughness. Plastic deformation of single
crystal by slip and twinning.

06 Hours
UNIT-3

Fracture: Type I, Type I1 and Type III.

Creep: Description of the phenomenon with examples. three stages of creep,
creep properties, stress relaxation.

Fatigue: Types of fatigue loading with examples, Mechanism of fatigue,
fatigue properties, fatigue testing and S-N diagram.

07 Hours
UNIT - 4

Solidification: Mechanism of solidification, Homogenous and Heterogeneous
nucleation, crystal growth, cast metal structures.

Phase Diagram I: Solid solutions Hume Rothary rule substitutional, and
interstitial solid solutions, intermediate phases, Gibbs phase rule.
07 Hours

_ PART - B
UNIT -5

Phase Diagram II: Construction of equilibrium diagrams involving complete

and partial solubility, lever rule. Iron carbon equilibrium diagram description
of phases, solidification of steels and cast irons, invariant reactions.

1



06 Hours
UNIT - 6

Heat treating of metals: TTT curves, continuous cooling curves, annca[ing
and its types. normalizing, hardening, tempering, —martempering,
austempering, hardenability, surface hardening methods like carburizing,
cyaniding, nitriding, flame hardening and induction hardening, age hardening
of aluminium-copper alloys.

07 Hours
UNIT -7

Ferrous and non ferrous materials: Properties, Composition and uses of
«  Grey cast iron, malleable iron, SG iron and steel
= Copper alloys-brasses and bronzes.
Aluminium alloys-Al-Cu,Al-Si,Al-Zn alloys.
06 Hours
UNIT - 8

Composite Materials: Definition, classification, types of matrix materials &

reinforcements, fundamentals of production of FRP' sand MMC's advantages
and application of composites.

07 Hours
TEXT BOOKS:

1. Foundations of Materials Science and Engineering, Smith, 4™ Edition

McGraw Hill, 2009

2. Materials Science, Shackleford., & M. K. Muralidhara, Pearson
Publication—2007.

REFERENCE BOOKS:

1 An Introduction to Metallurgy; Alan Cottrell, University Press India

Oriental Longman Pvt. Ltd., 1974.
2. Engineering Materials Science, W.C Richards, PHI, 1965
3. Physical Metallurgy; Lakhtin, Mir Publications
4. Materials Science and Engilieering, V.Raghavan , PHI, 2002
5

Elements of Materials Science and Engineering, H. VanVlack, Addison-
Wesley Edn., 1998

6. Materials Science and Engineering,William D. Callister Jr., John Wiley
& Sons. Inc, 5™ Edition, 2001.

The Science and Engineering of Materials, Donald R. Askland and
Pradeep.P. Phule, Cengage Learning, 4" Ed., 2003.
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MECHANICAL MEASUREMENTS AND METROLOGY

Sub Code 1 1OME 328/ 421 JA Marks 1 15

Hrs/week 104 Exam Hours : 03

Total Lecture Hry : 82 Exam Marks; 100
PART- A

UNIT-1:

Standards of mensurement: Definition and Objectives of

metrology, Standards of length-International prototype meter, Imperial
standard yard, Wave length standard, subdivision of standards, line and
end standard, calibration of end bars (Numerical), Slip gauges, Wringing
phenomena, Indian Standards (M-81, M-12), Numerical problems on

building of slip gauges.
06 Hours

UNIT-2:
System of Limits, Fits, Tolerance and Gauging: Definition of tolerance,
Specification in assembly, Principle of interchangeability and selective
assembly limits of size, Indian standards, concept of limits of size and
tolerances, compound tolerances, accumulation of tolerances, definition of
fits, types of fits and their designation (IS 919-1963), geometrical tolerance,
positional-tolerances, hole basis system, shaft basis system, classification of
gauges, brief concept of design of gauges (Taylor's principles), Wear
allowance on gauges, Types of gauges-plain plug gauge, ring gauge, snap
gauge, limit gauge and gauge materials.
07 Hours

UNIT-3:
Comparators and Angular measurement: Introduction to comparators,

characteristics, classification of comparators, mechanical comparators-
Johnson Mikrokator, sigma comparators, dial indicator, optical comparators-
principles, Zeiss ultra optimeter, electric and electronic comparators-
principles, LVDT, pneumatic comparators, back pressure gauges, solex
comparators. Angular measurements, bevel protractor, sine principle and use
of sine bars, sine centre, use of angle gauges (numericals on building of

angles), clinometers.
07 Hours

UNIT-4:
Interferometer and screw thread, gear measurement: Interferometer,

interferometry, autocollimator. Optical flats. Terminology of screw threads,
measurement of major diameter, minor diameter, pitch, angle and effective
diameter of screw threads by 2-wire and 3-wire methods, best size
wire. Tool maker's microscope, gear woth terminology, use of gear

tooth vernier caliper and micrometer,
06 Hours



PART-B
UNIT-5:
Measurements and measurement systems: Definition, significance of
measurement, generalized measurement system, definitions and concept of
accuracy, precision, calibration, threshold, sensitivity,  hysterisis,
repeatability, linearity, loading effect, system response-times delay. Errors
in measurement, classification of errors. Transducers, transfer efficiency,
primary and secondary transducers, electrical, mechanical, electronic
transducers, advantages of each type transducers. 07 Hours
UNIT-6:
Intermediate modifying and terminating devices: Mechanical systems,
inherent problems, electrical intermediate modifying devices, input
circuitry, ballast circuit, electronic amplifiers and telemetry. Terminating
devices, mechanical, cathode ray oscilloscope, oscillographs, X-Y plotters.
06 Hours
UNIT-7:
Measurement of force, torque and pressure: Principle, analytical balance,
platform balance, proving ring. Torque measurement, Prony brake,
hydraulic dynamometer. Pressure measurements, principle, use of elastic
members, Bridgeman gauge, McLeod gauge, Pirani gauge. 06 Hours
UNIT-8:
Temperature and strain measurement: Resistance thermometers,
thermocouple, law of thermo couple, materials used for construction,
pyrometer, optical pyrometer. Strain measurements, strain gauge, preparation
and mounting of strain gauges, gauge factor, methods of strain measurement.
07 Hours
TEXT BOOKS:

1. Mechanical Measurements, Beckwith Marangoni and

Lienhard, Pearson
Education, 6™ Ed., 2006.

2. Engineering Metrology, R K. Jain, Khanna Publishers, 1994,

REFERENCE BOOKS:
1. Engineering Metrology, 1.C. Gupta, Dhanpat Rai Publications,
Delhi.

2. Mechanical Measurements, R.K. Jain Khanna Publishers, 1994

3. Industrial Instrumentation, Alsutko, Jerry. D. Faulk, Cengage
Asia Pvt. Ltd. 2002,

4. Measurement Systems Applications and Design, Ernest O.
Doebelin, 5 Ed., McGraw Hill Book Co.

5. Metrology & Measurement, Anand K. Bewoor & Vinay A.

5
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Kulkarni, Tata McGraw Hill Pvt, Ltd., New-Delhi

BASIC THERMODYNAMICS
(Commonto ME/IP/AU/IM/MA)

Sub Code : 10ME33 1A Marks 128
Hrs/week : 04

Exam Hours :03
Total Lecture Hrs 152 Exam Marks : 100

PART-A
UNIT-1

Fndamental Concepts & Definitions: Thermodynamics definition and scope,
Microscopic and Macroscopic approaches, Some practical applications of
engineering thermodynamic Systems, Characteristics of system boundary and
control surface, examples. Thermodynamic properties; definition and units,
intensive and extensive properties. Thermodynamic state, state point, state
diagram, path and process, quasi-static process, cyclic and non-cyclic preesses;
Thermodynamic equilibrium; definition, mechanical equilibrium; diathermic

wall, thermal equilibrium, chemical equilibrium, Zeroth law of thermodynamics,
Temperature; concepts, scales, fixed points and measurements.

06 Hours
UNIT -2 ;

Work and Heat: Mechancis, defintion of work and its limitations.
Thermodynamic definition of work; examples, sign convention. Displacement
work; as a part of a system boundary, as a whole of a system boundary,
expressions for displacement work in various processes through p-v diagrams.

Shaft work; Electrical work. Other types of work. Heat; definition, units and
sign convention.

: 06 Hours
UNIT-3

First Law of Thermodynamics: Joules expriments, equivalence of heat and
work. Statement of the First law of thermodynamics, extension of the First law to
non - cyclic processes, energy, energy as a property, modes of energy, pure
substance; definition, two-property rule, Specific heat at constant volume,
enthalpy, specific heat constant pressure. Extension of the First law to control
volume; steady state-steady flow energy equation, important applications,

analysis of unsteady processes such as filmg and evacuation of vessels with and
without heat transfer.

07 Hours
UNIT - 4

Second Law of Thermodyriamics: Devices converting heat to work; (a) in a
thermodynacmic cycle, (b) in a mechanical cycle. Thermal reservoir. Direct heat



engine; schematic representation and efficiency, Devices converting work to
heat in a theromodynamic cycle; reversed heat engine, schclpulic r?prcscntnllnn..
coefficients of performace. Keivin - Planck statement ol llu‘: :chml law of
Thermodynamics; PMM 1 and PMM I, Clasius statement of .‘acuugul law of
Thermodynamics,Equivalence of the two statements; Reversible and n‘ruvu.?lhlc
processes; factors that make a process irreversible, reversible heat engines,

Camot cycle, Carnot principles.
07 Hours

PART-B

UNIT -5
Entropy: Clasius inequality; Statement, proof, application to a reversible
cycle. Entropy; definition, a property, change of entropy, principle of increase
in entropy, entropy as a quantitative test for irreversibility, calculation of
entropy using Tds relations, entropy as a coordinate. Available and unavailable
energy.

06 Hours

UNIT-6

Pure Substances: P-T and P-V diagrams, triple point and critical points. Sub-
cooled liquid, saturated liquid, mixture of saturated liquid and vapour,
saturated vapour and superheated vapour states of pure substance with water as
example. Enthalpy of change of phase (Latent heat). Dryness fraction (quality),
T-S and H-S diagrams, representation of various processes on these diagrams.
Steam tables and its use. Throttling calorimeter, separating and throttling
calorimeter.

07 Hours

UNIT -7

Thermodynamic relations: Maxwell relation, Causius Clayperon's equation.
Ideal gas; equation of state, internal energy and enthalpy as functions of
temperature only, universal and partiuclar gas constans, specific heats, perfect
and semi-perfect gases. Evaluation of heat, work, change in internal energy.
enthalpy and entropy in various quasi-static processes.

07 Hours

UNIT -8

Ideal gas mixture : Ideal gas mixture; Dalton's laws of partial pressures,

Amagat's law of additive volumes, evaluation of properties, Analysis of various

process. Real Gases: Introduction. Van-der Waal's Equation of state, Van-der

Waal's constants in terms of critical properties, Law of corresponding states,

compressiblity factor; compressibility chart
) 06 Hours

Data Handbooks :

1. Thermodynomic data hand book, B.T. Nijaguna.

2. Properties of Refrigerant & Psychometric (tables & Charts in SI Units),

Dr. S.S. Banwait, Dr. S.C. Laroiya, Birla Pub. Pvt. Ltd., Delhi, 2008
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TEXT BOOKS:
1. Basic Engineering Thermodynomics, A.Venkatesh, University Press,
2008

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

REFERENCE BOOKS:

1. Thermodynamcis, An Engineering Approach, Yunus A.Cenegal and
Michael A.Boles, Tata McGraw Hill publications, 2002

2. Engineering Thermodynamics, J.B.Jones and G.A.Hawkins, John Wiley
and Sons..

3. Fundamentals of Classical Thermodynamics, G.J.Van Wylen and
R.E.Sonntag, Wiley Eastern.

4. An Introduction to Thermodynamcis, Y.V.C.Rao, Wiley Eastern, 1993,

B.K Venkanna, Swati B. Wadavadagi “Basic Thermodynomics, PHI,
New Delhi, 2010

MECHANICS OF MATERIALS
Sub Code : 10ME34 IA Marks 125
Hrs/week : 04 Exam Hours :03
Total Lecture Hrs 152 Exam Marks: 100
PART-A

UNIT 1:

Simple Stress and Strain: Introduction, Stress, strain, mechanical
properties of materials, Linear elasticity, Hooke's Law and Poisson's ratio,
Stress-Strain relation - behaviour in tension for Mild steel, cast iron and
non ferrous metals. Extension / Shortening of a bar, bars with cross
sections varying in steps, bars with continuously varying cross sections
(circular and rectangular), Elongation due to self weight, Principle of super
position.

07 Hours
UNIT 2:

Stress in Composite Section: Volumetric strain, expression for
volumetric strain, elastic constants, simple shear stress, shear strain,
temperature stresses (including compound bars).

06 Hours
8
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1, Danle Engineering Thermodynomies, A NVenkntesh, University Press,
2008

2, Wasle and Appiied Vhermodynumies, 1K, Nag, 2nd Id,, Tata McGraw
FILPab, 2002

U RRENC L

I, Thormodynamels, An Engineering Appronch, Yunus A.Cenegal and
Michie! A.Boles, Tata MoGraw HIll publications, 2002

2. Engineering Thermodynnmlies, J.B3.Jones and O.A Hawkins, John Wiley
and Sons,,

Fundamontals of Classical Thermodynamies, G.J.Van Wylen and
R.E.Sonntag, Wiley Eastern,

4. An Introduction to Thermodynamels, Y.V.C.Rao, Wiley Eastern, 1993,

DK Venkannn, Swatl B, Wadavadagl “Basic Thermodynomics, PHI,
New Delhl, 2010

MECHANICS OF MATERIALS

Sub Code : 10ME34 IA Marks 125

Hrs/week 1 04 Exam Hours :03

Total Lecture Hrs 1 52 Exam Marks: 100
PART-A

UNIT 1:

Simple Stress and Strain: Introduction, Stress, strain, mechanical
properties of materials, Linear elasticity, Hooke's Law and Poisson's ratio,
Stress-Strain relation - behaviour in tension for Mild steel, cast iron and
non ferrous metals. Extension / Shortening of a bar, bars with cross
sections varying in steps, bars with continuously varying cross sections
(circular and rectangular), Elongation due to self weight, Principle of super
position.

07 Hours
UNIT 2:
Stress in Composite Section: Volumetric strain, expression for
volumetric strain, elastic constants, simple shear stress, shear strain,
temperature stresses (including compound bars).

06 Hours
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UNIT 3:

Compound Stresses: Introduction, Plane stress, stresses on inclined
sections, principal stresses and maximum shear stresses, Mohr's circle for
plane stress.

07 Hours

UNIT 4:

Energy Methods: Work and strain energy, Strain energy in bar/beams,

Castiglinios theorem, Energy methods.

Thick and Thin Cylinder Stresses in thin cylinders, changes in

dimensions of cylinder (diameter, length and volume). Thick cylinders

Lame’s equation (compound cylinders not included).
' 06 Hours

PART-B
UNIT 5:

Bending Moment and Shear Force in Beams: Introduction, Types of
beams, loads and reactions, shear forces and bending moments, rate of
loading, sign conventions, relationship between shear force and bending
moments. Shear force and bending moment diagrams for different beams
subjected to concentrated loads, uniformly distributed load, (UDL)
uniformly varying load (UVL) and couple for different types of beams.

07 Hours

UNIT 6:

Bending and Shear Stresses in Beams: Introduction, Theory of simple
bending, assumptions in simple bending. Bending stress equation,
relationship between bending stress, radius of curvature, relationship
between bending moment and radius of curvature. Moment carrying
capacity of a section. Shearing stresses in beams, shear stress across
rectangular, circular, symmetrical I and T sections. (composite / notched
beams not included). '

07 Hours
UNIT 7:

Deflection of Beams: Introduction, Differential equation for deflection.
Equations for deflection, slope and bending moment. Double integration
method for cantilever and simply supported beams for point load, UDL,
UVL and Couple. Macaulay's method

06 Hours
UNIT 8:

Torsion of Circular Shafts and Elastic Stability of Columns:
Introduction. Pure torsion, assumptions, derivation of torsional equations,
polar modulus, torsional rigidity / stiffness of shafts. Power transmitted by
solid and hollow circular shafts
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Columns: Euler's theory for axially loaded elastic long columns.
Derivation of Euler's load for various end conditions, limitations of Euler's

theory, Rankine's formula.
06 Hours

TEXT BOOKS:

1."Mechanics of Materials", by R.C.Hibbeler, Prentice Hall. Pearson
Edu., 2005

2."Mechanics of materials", James.M.Gere, Thomson, Fifth edition
2004.

3. "Mechanics of materials", in SI Units, Ferdinand Beer & Russell
Johston, 5™ Ed., TATA McGraw Hill- 2003.

REFERENCE BOOKS:
1. "Strength of Materials", S.S. Rattan, Tata McGraw Hill, 2009
2. "Strength of Materials", S.S.Bhavikatti, Vikas publications House -1

Pvt. Ltd., 2nd Ed., 2006.

3. "Mechanics of Materials", K.V. Rao, G.C. Raju, First Edition, 2007

4. "Engineering Mechanics of Solids", Egor.P. Popov, Pearson Edu. India,
'2nd, Edison, 1998. -

5. "Strength of Materials", W.A. Nash, 5th Ed., Sehaum's Outline Series,
Fourth Edition-2007.
MANUFACTURING PROCESS —1
(FUNDAMENTALS OF FOUNDRY & WELDING)
Sub Code : 10ME35 TA Marks 125
Hrs/week 104 Exam Hours : 03
Total Lecture Hrs 152 : Exam Marks :100
PART - A
CASTING PROCESS
UNIT 1

Introduction: Concept of Manufacturing process, its importance.
Classification of Manufacturing processes. Introduction to Casting process &
steps involved. Varieties of components produced by casting process.
Advantages & Limitations of casting process.

Patterns: Definition, functions, Materials used for pattern, various pattern
allowances and their importance. Classification of patterns, BIS color coding

of Patterns.

10




Columns:  Euler's theory for axially loaded elastic long columns
Derivation of Euler's load for various end conditions, limhations of §iders

theory, Rankine's formula,
66 Warsrs

TEXT BOOKS:;

1."Mechanics of Materials”, by R.C Hibbeler, Prentice Hall. Pesrson
Edu., 2005

2."Mechanics of materials", James M. Gere, Thomson, Fifth edition

2004,
3."Mechanics of materials”, in 8 Units, Perdinand Beer & Kussell

Johston, 5™ Ed., TATA McGraw Hill- 2003,

REFERENCE BOOKS:;

1. "Strength of Materlals", $.5, Rattan, Tata McGraw Hill, 200

2. "Strength of Materials”, $.8 Bhavikatti, Vikas publications House -
Pvt. Lid., 2nd Ed., 2006,

3. "Mechanics of Materials”, K.V, Rao, G.C. Raju, First Edition, 2457

4. "Engineering Mechanies of Solids”, Egor.P. Popov, Pearson Fdu. India,
2nd, Edison, 1998,

5. "Strength of Materials”, W.A. Nash, 5th Ed., Sehaum's Outline Series,
Fourth Edition-2007,

MANUFACTURING PROCESS - |
(FUNDAMENTALS OF FOUNDRY & WELDING)

Sub Code : 10ME35 IA Marks ;25

Hrs/week ;04 Exam Hours :03

Total Lecture Hrs 152 ' Exam Marks : 100
PART-A

CASTING PROCESS

UNIT 1

Introduction: Concept of Manufacturing process, its importance.
Classification of Manufacturing processes. Introduction to Casting process &
steps involved. Varieties of components produced by casting process.

Advantages & Limitations of casting process,
Patterns: Definition, functions, Materials used for pattern, various pattern
allowances and their importance. Classification of patterns, BIS color coding

of Patterns.
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Binder: Definition, Types of binder used in moulding sand.
Additives: Need, Types of additives used and their properties..
06 Hours

UNIT 2 ‘ '
Sand Moulding : Types of base sand, requirement of base sand, Moulding

sand mixture ingredients for different sand mixtures, Method used for gand
moulding, such as Green sand, dry sand and skin dried moulds.

Cores: Definition, Need, Types. Method of making cores, Binders used,
core sand moulding.

Concept of Gating & Risers. Principle and types.
Fettling and cleaning of castings. Basic steps,
features and remedies.

Moulding Machines : Jolt type, Squeeze type, Jolt & Squeeze type and Sand

slinger.

Casting defects, Causes,

07 Hours

UNIT 3
Special moulding Process: Study of important moulding processes, No bake
moulds, Flaskless moulds, Sweep mould, CO; mould, Shell mould,
Investment mould.
Metal moulds.: Gravity die-casting, Pressure die casting, Centrifugal casting,
Squeeze Casting, Slush casting, Thixo-casting and Continuous Casting
Processes.

07 Hours
UNIT 4
Melti.ng F}lrnaces: Classification of furnaces. Constructional features &
working principle of coke fired, oil fired and Gas fired pit furnace, Resistance
furnace, Coreless Induction furnace, Electric Arc Furnace, Cupola furnace.

06 Hours

PART -B
WELDING
UNIT 5
Welding process: Definition, Principles, Classification, Application,
Advantages & limitations of welding.
Arc Welding: Principle, Metal Arc welding (MAW), Flux Shielded Metal
Arc Weldmg (FSMAW), Inert Gas Welding (TIG & MIG) Submerged Arc
Welding (S.AW) a!‘ld Atomic Hydrogen Welding processes. (AHW)
Gas Welc!mg: Principle, Oxy — Acetylene welding, Chemical Reaction in
Gas welding, Flame characteristics. Gas torch construction & working.
Forward and backward welding.
: 07 Hours
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UNIT 6

Special types of welding: Resistance welding - principles, Seam welding,
Butt welding, Spot welding and projection welding.

Friction welding, Explosive welding, Thermit welding, Laser welding and

Electron beam welding.
07 Hours

UNIT ?
Metallurgical aspect, in welding : Structure of welds, Formation of
different zones during welding., Heat affected zone (HAZ). Parameters
affecting HAZ. Effect of carbon content on structure and properties of
steel. Shrinkage in welds & Residual stresses.

Concept of electrodes, Filler rod and fluxes. Welding defects — Detection

causes & remedy.
06 Hours

UNITS
Principles of soldering & brazing: Parameters involved & Mechanism.
Different Types of Soldering & Brazing Methods.
Inspection Methods — Methods used for Inspection of casting and welding.
Visual, Magnetic particle, Fluorescent particle, Ultrasonic, Radiography,
Eddy current, Holography methods of Inspection.

‘ 06 Hours

TEXT BOOKS:

L. “Manufacturing Process-1”, Dr.K.Radhakrishna, Sapna Book House,
5™ Revised Edition 2009.

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

REFERENCE BOOKS: _
1. “Process and Materials of Manufacturing”, Roy A Lindberg, 4" Ed.
Pearson Edu. 2006.

2. “Manufacturing Technology”, Serope Kalpakjain, Steuen. R. Sechmid,
Pearson Education Asia, 5" Ed. 2006.
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COMPUTER AIDED MACHINE DRAWING

Sub Code : 1I0OME36A / 10ME40A IA Marks : 258

Hrs/week : 04(1 Hrs, Theory & Exam Hours : 03
2 Hrs Practleal)

Total Lecture Hrs 52 Exam Marks : 100

Introduction:

Review of graphic interface of the software. Review of basic sketching
commands and navigational commands. Starting a new drawing sheet, Sheet

sizes. Naming a drawing, Drawing units, grid and snap,
02 Hours

PART-A
UNIT 1:

Sections of Solids: Sections of Pyramids, Prisms, Cubes, Tetrahedrons,
Cones and Cylinders resting only on their bases (No problems on, axis
inclinations, spheres and hollow solids), True shape of sections,
Orthographic Views: Conversion of pictorial views into orthographic
projections. of simple machine parts with or without section, (Burcau of
Indian Standards conventions are to be followed for the drawings) Hidden
line conventions. Precedence of lines.

08 Hours

UNIT 2:

Thread Forms: Thread terminology, sectional views of threads. SO Metric
(Internal & External) BSW (Internal & External) square and Acme. Sellers
thread, American Standard thread.
Fasteners: Hexagonal headed bolt and nut with washer (assembly), square
headed bolt and nut with washer (assembly) simple assembly using stud bolts
with nut and lock nut. Flanggd nut, slotted nut, taper and split pin for locking,
counter sunk head screw, grub screw, Allen screw,

08 Hours

PART-B

UNIT 3:

Keys & Joints :
Parallel key, Taper key, Feather key, Gibhead key and Woodruff key
Riveted Joints: Single and double riveted lap joints, butt joints with
single/double cover straps (Chain and Zigzag, using snap head rivets). cotter
joint (socket and spigot), knuckle joint (pin joint) for two rods.

08 Hours

13

Dept. Of Machanicst Enginenring
Alva's Inslituin of Dinag. & Technsiogy

Mijar, MOODBIDRI - 574 222



UNIT 4:

Couplings: ; i .
SplitpMuff coupling, Protected type flanged coupling, pin (bush) type flexible

coupling, Oldham's coupling and universal coupling (Hooks' Joint)

08 Hours
PART - C
Assembly Drawings
(Part drawings should be given)
1. Plummer block (Pedestal Bearing)
2. Rams Bottom Safety Valve
3. 1.C. Engine connecting rod
4. Screw jack (Bottle type)
5. Tailstock of lathe
6. Machine vice
7. Tool Head of a shaper
18 Hours

TEXT BOOKS:

1. 'A Primer on Computer Aided Machine Drawing-2007’, Published by

VTU, Belgaum.
2. 'Machine Drawing', N.D.Bhat & V.M.Panchal

REFERENCE BOOKS:

1. 'A Text Book of Computer Aided Machine Drawing', S. Trymbaka

Murthy, CBS Publishers, New Delhi, 2007

2. 'Machine Drawing’, K.R. Gopala Krishna, Subhash Publication.

3. 'Machine Drawing with Auto CAD', Goutam Pohit & Goutham Ghosh,
Ist Indian print Pearson Education, 2005

4. 'Auto CAD 2006, for engineers and designers', Sham Tickoo. Dream
tech 2005 :

S. 'Machine Drawing', N. Siddeshwar, P. Kanniah, V.V.S. Sastri,

published by Tata McGraw Hill,2006

NOTE:
Internal assessment: 25 Marks

All the sheets should be drawn in the class using software. Sheet sizes should
be A3/A4. All sheets must be submitted at the end of the class by taking

printouts.

14

e
penaaring
-loay

~

Dept. Of MeChanics! &
Alva's Institite of Enag. ©
Mijz'i!', MGODBEDR{ L] :; Al

Ch



Scheme of Examination:

guestions from cach Part-A, Part-B and Pant-C
;xem has mwa:wz one question cach from Part-A and Pant-B for 20
marks each. And one question from Part-C for 60 marks.

ie.  PART-A1x20 =20Marks
PART-B 1120 =20 Marks
PART-C 1x60 =60 Marks

Total =100 Marks
FLUID MECHANICS
Sub Code : 10ME 36B / 468 IA Marks :25
Hrs/week 104 Exam Hours :03
Total Lecture Hrs =52 Exam Marks :100
PART - A

UNIT-1

Properties of Fluids: Introduction, Types of fluid, Properties of fluids,
viscosity, thermodynamic properties, surface tension, capillarity, vapour
pressure and cavitation

06 Hours
UNIT-2

Fluid Statistics : Fluid pressure at a point, Pascal’s law, pressure variation in
a static fluid, absolute, gauge, atmospheric and vacuum pressures, simple
manometers and differential manometers. Total pressure and center of
pressure on submerged plane surfaces; horizontal, vertical and inclined plane
surfaces, curved surface submerged in liquid.

- 07 Hours
UNIT-3

Buoyancy and Fluid Kinematics:

Buoyancy, center of buoyancy, metacentre and metacentric height, conditions
of equilibrium of floating and submerged bodies, determination of
Metacentric height experimentally and theoretically.

Kinematics: Types of fluid flow, continuity equation in 2D and 3D
(Carversian Co-ordinates only, velocity and acceleration, velocity potential
function and stream function.

07 Hours
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Scheme of Examination:

guestions from cach Part-A, Part-B and Pant-C
;xem has mwa:wz one question cach from Part-A and Pant-B for 20
marks each. And one question from Part-C for 60 marks.

ie.  PART-A1x20 =20Marks
PART-B 1120 =20 Marks
PART-C 1x60 =60 Marks

Total =100 Marks
FLUID MECHANICS
Sub Code : 10ME 36B / 468 IA Marks :25
Hrs/week 104 Exam Hours :03
Total Lecture Hrs =52 Exam Marks :100
PART - A

UNIT-1

Properties of Fluids: Introduction, Types of fluid, Properties of fluids,
viscosity, thermodynamic properties, surface tension, capillarity, vapour
pressure and cavitation

06 Hours
UNIT-2

Fluid Statistics : Fluid pressure at a point, Pascal’s law, pressure variation in
a static fluid, absolute, gauge, atmospheric and vacuum pressures, simple
manometers and differential manometers. Total pressure and center of
pressure on submerged plane surfaces; horizontal, vertical and inclined plane
surfaces, curved surface submerged in liquid.

- 07 Hours
UNIT-3

Buoyancy and Fluid Kinematics:

Buoyancy, center of buoyancy, metacentre and metacentric height, conditions
of equilibrium of floating and submerged bodies, determination of
Metacentric height experimentally and theoretically.

Kinematics: Types of fluid flow, continuity equation in 2D and 3D
(Carversian Co-ordinates only, velocity and acceleration, velocity potential
function and stream function.

07 Hours
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UNIT-4
Fluid Dynamigs: Introduction equation of motion, Euler’s equation of
motion, Bernoulli's equation from first principles and also from Euler's
equation, limitations of Bernoulli's equation,
06 Hours
PART-B
UNIT-§
. Venturimeter, orificemeter, pitot-tube, vertical

orifice, V-Notch and rectangular notches,

Dimensional Analysis : Introduction, derived quantities, dimensions of

physical ~quantities, dimensional homogeneity, Rayleigh’s method,
Buckingham n theorem, dimensionless numbers, similitude, types of

similtudes.
07 Hours

UNIT-6

Flow through pipes : Minor losses through pipes. Darey’s and Chezy’s
equation for loss of head due to friction in pipes. HGL and TEL.
06 Hours

UNIT-7

Laminar flow and viscous effects : Reyonold’s number, critical Reynold’s
number, laminar flow through circular pipe-Hagen Poiseille’s equation,
laminar flow between parallel and stationary plates.

06 Hours
UN[T—S

Flow past immersed bodies : Drag, Lift, expression for lift and drag,

boundary layer concept, displacement, momentum and energy thickness.

Introduction to compressible flow : Velocity of sound in a fluid, Mach nuber,

Mach cone, propagation of pressure waves in a compressible fluid.

07 Hours
TEXT BOOKS:
1. Fluid Mechanics, Oijush.K.Kundu, IRAM COCHEN, ELSEVIER,
3" Ed. 2005.

2.  Fluid Mechanics, Dr. Bansal, R.K.Lakshmi Publications, 2004.

REFERENCE BOOKS:

1. Fluid Mechanics and hydraulics, Dr.Jagadishlal: Metropolitan
Book Co-Ltd., 1997,

2. Fluid Mechanics (SI Units), Yunus A. Cengel John M.Oimbala, 2™
Ed., Tata McGraw Hill, 2006.
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3. Fluid Mechanies, John F.Douglas, Janul and M.Gasiosek and john
A.Swaftleld. Pearson Education Asin, 5" ed., 2006

4. Fluid Mechanies and Fluid Power Engineering, Kumar.D.S,
Kataria and Sons,, 2004

5. Fluid Mechanies - Merle C. Potter, Elaine P.Scott. Cengage
learning

METALLOGRAPHY AND MATERIAL TESTING LABORATORY

Sub Code : IOMEL 37A /47A IA Marks 1 25

HrsAveek 1 03 Exam Hours :03

Total Lecture Hrs 1 48 Exam Marks : 50
PART - A

1. Preparation of specimen for Metallograpic examination of different
engineering materials. Identification of microstructures of plain carbon
steel, tool steel, gray C.1, SG iron, Brass, Bronze & composites.
Heat treatment: Annealing, normalizing, hardening and tempering of
steel. Hardness studies of heat-treated samples.
3. To study the wear characteristics of ferrous, non-ferrous and composite
materials for different parameters.
4, Non-destructive test experiments like,
(a). Ultrasonic flaw detection
(b). Magnetic crack detection
(¢). Dye penetration testing. To study the defects of Cast and Welded

specimens

19

PART - B

Tensile, shear and compression tests of metallic and non metallic
specimens using Universal Testing Machine

Torsion Test

Bending Test on metallic and nonmetallic specimens.
1zod and Charpy Tests on M.S, C.I Specimen.
Brinell, Rockwell and Vickers’s Hardness test.

Fatigue Test.

—
.

Qs
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A

111 Semester
MATERIAL SCIENCE AND METALLURGY

Sub Code : 10ME 32A /42A IA Marks 125

Hrs/week 1 04 Exam Hours : 03

Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT-1

Crystal Structure: BCC, FCC and HCP Structures, coordination number and
atomic packing factors, crystal imperfections -point line and surface
imperfections. Atomic Diffusion: Phenomenon, Flick's laws of diffusion,
factors affecting diffusion.

06 Hours
UNIT -2

Mechanical Behaviour: Stress-strain diagram showing ductile and bri_ttle
behaviour of materials, linear and non linear elastic behaviour and properties,
mechanical properties in plastic range, yield strength offset yield strength,
ductility, ultimate tensile strength, toughness. Plastic deformation of single
crystal by slip and twinning.

06 Hours
UNIT-3

Fracture: Type I, Type I1 and Type III.

Creep: Description of the phenomenon with examples. three stages of creep,
creep properties, stress relaxation.

Fatigue: Types of fatigue loading with examples, Mechanism of fatigue,
fatigue properties, fatigue testing and S-N diagram.

07 Hours
UNIT - 4

Solidification: Mechanism of solidification, Homogenous and Heterogeneous
nucleation, crystal growth, cast metal structures.

Phase Diagram I: Solid solutions Hume Rothary rule substitutional, and
interstitial solid solutions, intermediate phases, Gibbs phase rule.
07 Hours

_ PART - B
UNIT -5

Phase Diagram II: Construction of equilibrium diagrams involving complete

and partial solubility, lever rule. Iron carbon equilibrium diagram description
of phases, solidification of steels and cast irons, invariant reactions.

1



06 Hours
UNIT - 6

Heat treating of metals: TTT curves, continuous cooling curves, annca[ing
and its types. normalizing, hardening, tempering, —martempering,
austempering, hardenability, surface hardening methods like carburizing,
cyaniding, nitriding, flame hardening and induction hardening, age hardening
of aluminium-copper alloys.

07 Hours
UNIT -7

Ferrous and non ferrous materials: Properties, Composition and uses of
«  Grey cast iron, malleable iron, SG iron and steel
= Copper alloys-brasses and bronzes.
Aluminium alloys-Al-Cu,Al-Si,Al-Zn alloys.
06 Hours
UNIT - 8

Composite Materials: Definition, classification, types of matrix materials &

reinforcements, fundamentals of production of FRP' sand MMC's advantages
and application of composites.

07 Hours
TEXT BOOKS:

1. Foundations of Materials Science and Engineering, Smith, 4™ Edition

McGraw Hill, 2009

2. Materials Science, Shackleford., & M. K. Muralidhara, Pearson
Publication—2007.

REFERENCE BOOKS:

1 An Introduction to Metallurgy; Alan Cottrell, University Press India

Oriental Longman Pvt. Ltd., 1974.
2. Engineering Materials Science, W.C Richards, PHI, 1965
3. Physical Metallurgy; Lakhtin, Mir Publications
4. Materials Science and Engilieering, V.Raghavan , PHI, 2002
5

Elements of Materials Science and Engineering, H. VanVlack, Addison-
Wesley Edn., 1998

6. Materials Science and Engineering,William D. Callister Jr., John Wiley
& Sons. Inc, 5™ Edition, 2001.

The Science and Engineering of Materials, Donald R. Askland and
Pradeep.P. Phule, Cengage Learning, 4" Ed., 2003.

2

"
“O.D

%chjpt. Of Miechaniog) En

vas nstitite o & ’

Géﬁeating
b ;ﬁ&i',

MOODBIDR) . 574 7 };”’fﬂi



i

4

MECHANICAL MEASUREMENTS AND METROLOGY

Sub Code 1 1OME 328/ 421 JA Marks 1 15

Hrs/week 104 Exam Hours : 03

Total Lecture Hry : 82 Exam Marks; 100
PART- A

UNIT-1:

Standards of mensurement: Definition and Objectives of

metrology, Standards of length-International prototype meter, Imperial
standard yard, Wave length standard, subdivision of standards, line and
end standard, calibration of end bars (Numerical), Slip gauges, Wringing
phenomena, Indian Standards (M-81, M-12), Numerical problems on

building of slip gauges.
06 Hours

UNIT-2:
System of Limits, Fits, Tolerance and Gauging: Definition of tolerance,
Specification in assembly, Principle of interchangeability and selective
assembly limits of size, Indian standards, concept of limits of size and
tolerances, compound tolerances, accumulation of tolerances, definition of
fits, types of fits and their designation (IS 919-1963), geometrical tolerance,
positional-tolerances, hole basis system, shaft basis system, classification of
gauges, brief concept of design of gauges (Taylor's principles), Wear
allowance on gauges, Types of gauges-plain plug gauge, ring gauge, snap
gauge, limit gauge and gauge materials.
07 Hours

UNIT-3:
Comparators and Angular measurement: Introduction to comparators,

characteristics, classification of comparators, mechanical comparators-
Johnson Mikrokator, sigma comparators, dial indicator, optical comparators-
principles, Zeiss ultra optimeter, electric and electronic comparators-
principles, LVDT, pneumatic comparators, back pressure gauges, solex
comparators. Angular measurements, bevel protractor, sine principle and use
of sine bars, sine centre, use of angle gauges (numericals on building of

angles), clinometers.
07 Hours

UNIT-4:
Interferometer and screw thread, gear measurement: Interferometer,

interferometry, autocollimator. Optical flats. Terminology of screw threads,
measurement of major diameter, minor diameter, pitch, angle and effective
diameter of screw threads by 2-wire and 3-wire methods, best size
wire. Tool maker's microscope, gear woth terminology, use of gear

tooth vernier caliper and micrometer,
06 Hours



PART-B
UNIT-5:
Measurements and measurement systems: Definition, significance of
measurement, generalized measurement system, definitions and concept of
accuracy, precision, calibration, threshold, sensitivity,  hysterisis,
repeatability, linearity, loading effect, system response-times delay. Errors
in measurement, classification of errors. Transducers, transfer efficiency,
primary and secondary transducers, electrical, mechanical, electronic
transducers, advantages of each type transducers. 07 Hours
UNIT-6:
Intermediate modifying and terminating devices: Mechanical systems,
inherent problems, electrical intermediate modifying devices, input
circuitry, ballast circuit, electronic amplifiers and telemetry. Terminating
devices, mechanical, cathode ray oscilloscope, oscillographs, X-Y plotters.
06 Hours
UNIT-7:
Measurement of force, torque and pressure: Principle, analytical balance,
platform balance, proving ring. Torque measurement, Prony brake,
hydraulic dynamometer. Pressure measurements, principle, use of elastic
members, Bridgeman gauge, McLeod gauge, Pirani gauge. 06 Hours
UNIT-8:
Temperature and strain measurement: Resistance thermometers,
thermocouple, law of thermo couple, materials used for construction,
pyrometer, optical pyrometer. Strain measurements, strain gauge, preparation
and mounting of strain gauges, gauge factor, methods of strain measurement.
07 Hours
TEXT BOOKS:

1. Mechanical Measurements, Beckwith Marangoni and

Lienhard, Pearson
Education, 6™ Ed., 2006.

2. Engineering Metrology, R K. Jain, Khanna Publishers, 1994,

REFERENCE BOOKS:
1. Engineering Metrology, 1.C. Gupta, Dhanpat Rai Publications,
Delhi.

2. Mechanical Measurements, R.K. Jain Khanna Publishers, 1994

3. Industrial Instrumentation, Alsutko, Jerry. D. Faulk, Cengage
Asia Pvt. Ltd. 2002,

4. Measurement Systems Applications and Design, Ernest O.
Doebelin, 5 Ed., McGraw Hill Book Co.

5. Metrology & Measurement, Anand K. Bewoor & Vinay A.

5
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APPLIED THERMODYNAMICS

Sub Code : 10ME43 IA Marks :25
Hrs/week : 04 Exam Hours :03
Total Lecture Hrs : 52 Exam Marks: 100

PART-A

Unit 1:

Combustion thermodynamics: Theoretical (Stoichiometric) air and excess
air for combustion of fuels. Mass balance, actual combustion. Exhaust gas
analysis. A/ F ratio, Energy balance for a chemical reaction, enthalpy of
formation, enthalpy and internal energy of combustion, Combustion efficiency,
adiabatic flow temperature.
07 Hours
Unit 2:

Gas power cycle: Air Standard cycles: Carnot, Otto, Diesel, Dual and
Stirling cycles, P-V and T-S diagrams, description, efficiencies and mean
effective pressures, Comparison of Otto, Diesel and dual cycles.

06 Hours
Unit 3:

I.C. Engine: Testing of two stroke and four stroke SI and CI engines for
performance Related numerical problems, heat balance, Motoring Method,

Willian’s line method, swinging field dynamometer, Morse test.
06 Hours

Unit 4:

Vapour Power Cycles: Carnot vapour power cycles, drawbacks as a
reference cycle, Simple Rankine cycle, description, T- S diagram, analysis
for performance , comparison of Carnot and Rankine cycles. Effects of
pressure and temperature on Rankine cycle performance. Actual vapour
power cycles. Ideal and practical regenerative Rankine cycle, open and

closed feed water heaters, Reheat Rankine cycle.
) 07 Hours

PART-B
Unit 5:

Reciprocating Compressors: Operation of a single stage reciprocating
compressors, work input through P-V diagram and steady state steady flow
analysis. Effect of clearance and volumetric efficiency. Adiabatic, isothermal
and mechanical efficiencies. Multistage compressor, saving in work,

21




optimum intermediate pressure, inter- cooling, minimum work for

compression.
06 Hours

Unit 6:

Gas turbine and Jet propulsion: Classification of Gas turbines, Analysis of
open cycle gas turbine cycle. Advantages and disadvantages of closed cycle.
Methods to improve thermal efficiency, Jet propulsion and Rocket

propulsion.
07 Hours

Unit 7
Refrigeration: Vapour compression refrigeration system ; description,
analysis, refrigerating effect, capacity , power required, units of refrigeration,
COP , Refrigerants and their desirable properties. Air cycle refrigeration;
reversed Carnot cycle, reversed Brayton cycle, Vapour absorption
refrigeration system, steam jet refrigeration.
06 Hours

Unit §

Psychrometry: Atmospheric air and psychrometric properties; Dry bulb
temperature, wet bulb temperature, dew point temperature; partial pressures,
specific and relative humidifies and the relation between the two enthalpy
and adiabatic saturation temperature. Construction and use of
psychrometric chart . Analysis of various processes; heating, cooling ,
dehumidifying and humidifying. Adiabatic mixing of moist air. Summer and
winter air conditioning,
; 07 Hours
Data Hand Book :
1. Thermodynomic data hand book, B.T. Nijaguna.
2. Properties of Refrigerant & Psychometric (tables & Charts in SI Units),
Dr. S.S. Banwait, Dr. S.C. Laroiya, Birla Pub. Pvt. Ltd., Delhi, 2008

TEXT BOOK

1. Basic and applied Thermodynamics, P.K. Nag, 2™ Ed., Tata
McGraw Hill Pub.Co,2002

2. Applied Thermodynamics, Rajput, Laxmi Publication

3. Applied Thermodynamics, B.K. Venkahna, Swati B. Wadavadagi,

PHI, New Delhi, 2010

REFERENCE BOOKS

1. Tlgermodynamics » An engineering approach, Yunus, A. Cengel and
Michael A.Boies, 6" Ed., Tata McGraw Hill pub. Co., 2002,

22




2. Fundamental of Classical Thermodynamics, GJ. Van Wylen and RE.
Sontang Wiley eastern.

KINEMATICS OF MACHINES

Sub Code : IOME44 IA Marks : 28

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs : 52 Exam Marks : 106
PART - A

UNIT 1:

Introduction: Definitions Link or element, kinematic pairs, Degrees of
freedom, Grubler's criterion (without derivation), Kinematic chain,
Mechanism, Structure, Mobility of Mechanism, Inversion, Machine.
Kinematic Chains and Inversions: Inversions of Four bar chain; Single
slider crank chain and Double slider crank chain.

07 Hours
UNIT 2:

Mechanisms: Quick return motion mechanisms-Drag link mechanism,
Whitworth mechanism and Crank and slotted lever Mechanism.
Straight line motion mechanisms Peaucelliers mechanism and Robert’s
mechanism. Intermittent Motion mechanisms -Geneva wheel mechanism and
Ratchet and Pawl mechanism. Toggle mechanism, Pantograph, Ackerman
steering gear mechanism.

06 Hours
UNIT 3:

Velocity and Acceleration Analysis of Mechanisms (Graphical Methods)
Velocity and acceleration analysis of Four Bar mechanism, slider crank
mechanism and Simple Mechanisms by vector polygons: Relative velocity
and acceleration of particles .in a common link, relative velocity and
accelerations of coincident Particles on separate links- Coriolis component of
acceleration. Angular velocity and angular acceleration of links, velocity of
rubbing.

07 Hours
UNIT 4:

Velocity Analysis by Instantaneous Center Method: Definition, Kennedy's
Theorem, Determination of linear and angular velocity using instantaneous
center method

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

06 Hours
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PART - B

UNIT 5:
isms (Analytical Methods):
celeration Analysis of }Vlechan ' eal M 4
X::l’;?i{ ’g? Af:ur bar chain and slider crank chain using analytical
expressions, (Use of complex algebra and vector alyebra)

06 Hours

UNIT 6:

Spur Gears: Gear terminology, law of gearing, Characteristics ({f inv.olut(;
action, Path of contact. Arc of contact, Contact ratio of spur, hchc?l, bgv

and worm gears, Interference in involute gears. Methf;ds of avol mlg
interference, Back lash. Comparison of involute and cycloidal teeth, Profile
Modification. oK

UNIT 7:

Gear Trains: Simple gear trains, Compound gear trains for large spced

reduction, Epicyclic gear trains, Algebraic and tabular methods of {mdngg

velocity ratio of epicyclic gear trains. Tooth load and torque calculations in
icyclic gear trains.

PGS 07 Hours

UNIT 8:

Cams: Types of cams, Types of followers. Displacement, Velocity znd,
Acceleration time curves for cam profiles. Disc cam with reciprocating
follower having knife-edge, roller and flat-face follower, Disc cam with
oscillating roller follower. Follower motions including SHM, Uniform
velocity, uniform acceleration and retardation and Cycloidal motion.

06 Hours
TEXT BOOKS:

1. "Theory of Machines”, Rattan S.S, Tata McGraw-Hill Publishing
Company Ltd., New Delhi, and 3rd edition -2009.

2. "Theory of Machines”, Sadhu Singh, Pearson Education (Singapore)
Pvt. Ltd, Indian Branch New Delhi, 2nd Edi. 2006

REFERENCE BOOKS:

1. “Theory of Machines & Mechanisms”, J.J. Uicker, , G.R. Pennock,
J.E. Shigley. OXFORD 3rd Ed. 2009.

2. Mechanism and Machine theory, Ambekar, PHI, 2007

Graphical Solutions may be obtained either on the Graph Sheets or on the
Answer Book itself.




MANUFACTURING PROCESS - 11
(Metal Removing Process)

Sub Code : 10ME45 IA Marks 125
Hrs/week : 04 Exam Hours : 03
Total Lecture Hrs 152 Exam Marks : 100

PART -A
UNIT -1
Theory of Metal Cutting: Single point cutting tool nomenclature, geometry.
Mechanics of Chip Formation, Types of Chips. Merchants circle diagram and
analysis, Ernst Merchant’s solution, shear angle relationship, problems of
Merchant’s analysis. Tool Wear and Tool failure, tool life. Effects of cutting
parameters on tool life. Tool Failure Criteria, Taylor’s Tool Life equation.

Problems on tool life evaluation.
07 Hours

UNIT -2
Cutting Tool Materials: Desired properties and types of cutting tool

materials — HSS, carbides coated carbides, ceramics. Cutting fluids. Desired
properties, types and selection. Heat gencration in metal cutting, factors
affecting heat generation. Heat distribution in tool and work piece and chip.
Measurement of tool tip temperature.

07 Hours

UNIT-3
Turning (Lathe), Shaping and Plaining Machines: Classification,

constructional features of Turret and Capstan Lathe. Tool Layout, shaping

Machine, Plaining Machine, Driving mechanisms of lathe, shaping and

plaining machines, Different operations on lathe, shaping machine and

plaining machine. Simple problems on machining time calculations
07 Hours

UNIT - 4

Drilling machines: Classification, constructional features, drilling & related

operations. Types of drill & drill bit nomenclature, drill materials.

Introduction to CNC machines- Principles of operation. Axes of NC

machine-Coordinate systems. Basics of Manual part programming methods.

06 Hours
PART-B

UNIT-5

Milling machines: Classification, constructional features, milling cutters

nomenclature, milling operations, up milling and down milling concepts.

Various milling operations.

Indexing: Simple, compound, differential and angular indexing calculations,

Simple problems on simple and compound indexing.
06 Hours
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UNIT - 6 : " :
Gjr'mdiuo machines: Types of abrasives, Grain size, bonding process, grade

and structure of grinding wheels, grinding wheel types. Cl.assi.ﬁcation,
constructional features of grinding machines (Centerless, cylindrical and
surface grinding ). Selection of grinding wheel. Grinding process parameters.

Dressing and truing of grinding wheels.
07 Hours

UNIT - 7:
Broaching process - Principle of broaching. Details of a broach. Types of
broaching machines-constructional details. Applications. Advantages and
Limitations.
Finishing and other Processes Lapping and Honing operations —
Principles, arrangement of set up and application. Super finishing process,
polishing, buffing operation and application.

06 Hours
UNIT -8
Non-traditional machining processes: Need for non traditional machining,
Principle, equipment & operation of Laser Beam, Plasma Arc Machining,
Electro Chemical Machining, Ultrasonic Machining, Abrasive Jet Machining,
Water Jet Machining, Electron Beam Machining, Electron Discharge
Machining and Plasma Arc Machining.

06 Hours
Text Books:

1. Workshop Technology, Hazara Choudhry, Vol-II, Media Promoters
& Publishers Pvt. Ltd. 2004

2. Production Technology, R.K.Jain, Khanna Publications, 2003.
3. Production Technology, HMT, Tata Mc Graw Hill, 2001.

Reference Books:

1. Manufacturing Science, Amitabha Ghosh and Mallik, affiliated East
West Press, 2003.

2. Fundamentals of Metal Machining and Machine Tools, G.
Boothroyd, McGraw Hill, 2000.

26
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COMPUTER AIDED MACHINE DRAWING

Sub Code : 1I0OME36A / 10ME40A IA Marks : 258

Hrs/week : 04(1 Hrs, Theory & Exam Hours : 03
2 Hrs Practleal)

Total Lecture Hrs 52 Exam Marks : 100

Introduction:

Review of graphic interface of the software. Review of basic sketching
commands and navigational commands. Starting a new drawing sheet, Sheet

sizes. Naming a drawing, Drawing units, grid and snap,
02 Hours

PART-A
UNIT 1:

Sections of Solids: Sections of Pyramids, Prisms, Cubes, Tetrahedrons,
Cones and Cylinders resting only on their bases (No problems on, axis
inclinations, spheres and hollow solids), True shape of sections,
Orthographic Views: Conversion of pictorial views into orthographic
projections. of simple machine parts with or without section, (Burcau of
Indian Standards conventions are to be followed for the drawings) Hidden
line conventions. Precedence of lines.

08 Hours

UNIT 2:

Thread Forms: Thread terminology, sectional views of threads. SO Metric
(Internal & External) BSW (Internal & External) square and Acme. Sellers
thread, American Standard thread.
Fasteners: Hexagonal headed bolt and nut with washer (assembly), square
headed bolt and nut with washer (assembly) simple assembly using stud bolts
with nut and lock nut. Flanggd nut, slotted nut, taper and split pin for locking,
counter sunk head screw, grub screw, Allen screw,

08 Hours

PART-B

UNIT 3:

Keys & Joints :
Parallel key, Taper key, Feather key, Gibhead key and Woodruff key
Riveted Joints: Single and double riveted lap joints, butt joints with
single/double cover straps (Chain and Zigzag, using snap head rivets). cotter
joint (socket and spigot), knuckle joint (pin joint) for two rods.

08 Hours

13
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UNIT 4:

Couplings: ; i .
SplitpMuff coupling, Protected type flanged coupling, pin (bush) type flexible

coupling, Oldham's coupling and universal coupling (Hooks' Joint)

08 Hours
PART - C
Assembly Drawings
(Part drawings should be given)
1. Plummer block (Pedestal Bearing)
2. Rams Bottom Safety Valve
3. 1.C. Engine connecting rod
4. Screw jack (Bottle type)
5. Tailstock of lathe
6. Machine vice
7. Tool Head of a shaper
18 Hours

TEXT BOOKS:

1. 'A Primer on Computer Aided Machine Drawing-2007’, Published by

VTU, Belgaum.
2. 'Machine Drawing', N.D.Bhat & V.M.Panchal

REFERENCE BOOKS:

1. 'A Text Book of Computer Aided Machine Drawing', S. Trymbaka

Murthy, CBS Publishers, New Delhi, 2007

2. 'Machine Drawing’, K.R. Gopala Krishna, Subhash Publication.

3. 'Machine Drawing with Auto CAD', Goutam Pohit & Goutham Ghosh,
Ist Indian print Pearson Education, 2005

4. 'Auto CAD 2006, for engineers and designers', Sham Tickoo. Dream
tech 2005 :

S. 'Machine Drawing', N. Siddeshwar, P. Kanniah, V.V.S. Sastri,

published by Tata McGraw Hill,2006

NOTE:
Internal assessment: 25 Marks

All the sheets should be drawn in the class using software. Sheet sizes should
be A3/A4. All sheets must be submitted at the end of the class by taking

printouts.

14
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Scheme of Examination:

guestions from cach Part-A, Part-B and Pant-C
;xem has mwa:wz one question cach from Part-A and Pant-B for 20
marks each. And one question from Part-C for 60 marks.

ie.  PART-A1x20 =20Marks
PART-B 1120 =20 Marks
PART-C 1x60 =60 Marks

Total =100 Marks
FLUID MECHANICS
Sub Code : 10ME 36B / 468 IA Marks :25
Hrs/week 104 Exam Hours :03
Total Lecture Hrs =52 Exam Marks :100
PART - A

UNIT-1

Properties of Fluids: Introduction, Types of fluid, Properties of fluids,
viscosity, thermodynamic properties, surface tension, capillarity, vapour
pressure and cavitation

06 Hours
UNIT-2

Fluid Statistics : Fluid pressure at a point, Pascal’s law, pressure variation in
a static fluid, absolute, gauge, atmospheric and vacuum pressures, simple
manometers and differential manometers. Total pressure and center of
pressure on submerged plane surfaces; horizontal, vertical and inclined plane
surfaces, curved surface submerged in liquid.

- 07 Hours
UNIT-3

Buoyancy and Fluid Kinematics:

Buoyancy, center of buoyancy, metacentre and metacentric height, conditions
of equilibrium of floating and submerged bodies, determination of
Metacentric height experimentally and theoretically.

Kinematics: Types of fluid flow, continuity equation in 2D and 3D
(Carversian Co-ordinates only, velocity and acceleration, velocity potential
function and stream function.

07 Hours

15
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Scheme of Examination:

guestions from cach Part-A, Part-B and Pant-C
;xem has mwa:wz one question cach from Part-A and Pant-B for 20
marks each. And one question from Part-C for 60 marks.

ie.  PART-A1x20 =20Marks
PART-B 1120 =20 Marks
PART-C 1x60 =60 Marks

Total =100 Marks
FLUID MECHANICS
Sub Code : 10ME 36B / 468 IA Marks :25
Hrs/week 104 Exam Hours :03
Total Lecture Hrs =52 Exam Marks :100
PART - A

UNIT-1

Properties of Fluids: Introduction, Types of fluid, Properties of fluids,
viscosity, thermodynamic properties, surface tension, capillarity, vapour
pressure and cavitation

06 Hours
UNIT-2

Fluid Statistics : Fluid pressure at a point, Pascal’s law, pressure variation in
a static fluid, absolute, gauge, atmospheric and vacuum pressures, simple
manometers and differential manometers. Total pressure and center of
pressure on submerged plane surfaces; horizontal, vertical and inclined plane
surfaces, curved surface submerged in liquid.

- 07 Hours
UNIT-3

Buoyancy and Fluid Kinematics:

Buoyancy, center of buoyancy, metacentre and metacentric height, conditions
of equilibrium of floating and submerged bodies, determination of
Metacentric height experimentally and theoretically.

Kinematics: Types of fluid flow, continuity equation in 2D and 3D
(Carversian Co-ordinates only, velocity and acceleration, velocity potential
function and stream function.

07 Hours
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UNIT-4
Fluid Dynamigs: Introduction equation of motion, Euler’s equation of
motion, Bernoulli's equation from first principles and also from Euler's
equation, limitations of Bernoulli's equation,
06 Hours
PART-B
UNIT-§
. Venturimeter, orificemeter, pitot-tube, vertical

orifice, V-Notch and rectangular notches,

Dimensional Analysis : Introduction, derived quantities, dimensions of

physical ~quantities, dimensional homogeneity, Rayleigh’s method,
Buckingham n theorem, dimensionless numbers, similitude, types of

similtudes.
07 Hours

UNIT-6

Flow through pipes : Minor losses through pipes. Darey’s and Chezy’s
equation for loss of head due to friction in pipes. HGL and TEL.
06 Hours

UNIT-7

Laminar flow and viscous effects : Reyonold’s number, critical Reynold’s
number, laminar flow through circular pipe-Hagen Poiseille’s equation,
laminar flow between parallel and stationary plates.

06 Hours
UN[T—S

Flow past immersed bodies : Drag, Lift, expression for lift and drag,

boundary layer concept, displacement, momentum and energy thickness.

Introduction to compressible flow : Velocity of sound in a fluid, Mach nuber,

Mach cone, propagation of pressure waves in a compressible fluid.

07 Hours
TEXT BOOKS:
1. Fluid Mechanics, Oijush.K.Kundu, IRAM COCHEN, ELSEVIER,
3" Ed. 2005.

2.  Fluid Mechanics, Dr. Bansal, R.K.Lakshmi Publications, 2004.

REFERENCE BOOKS:

1. Fluid Mechanics and hydraulics, Dr.Jagadishlal: Metropolitan
Book Co-Ltd., 1997,

2. Fluid Mechanics (SI Units), Yunus A. Cengel John M.Oimbala, 2™
Ed., Tata McGraw Hill, 2006.
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3. Fluid Mechanies, John F.Douglas, Janul and M.Gasiosek and john
A.Swaftleld. Pearson Education Asin, 5" ed., 2006

4. Fluid Mechanies and Fluid Power Engineering, Kumar.D.S,
Kataria and Sons,, 2004

5. Fluid Mechanies - Merle C. Potter, Elaine P.Scott. Cengage
learning

METALLOGRAPHY AND MATERIAL TESTING LABORATORY

Sub Code : IOMEL 37A /47A IA Marks 1 25

HrsAveek 1 03 Exam Hours :03

Total Lecture Hrs 1 48 Exam Marks : 50
PART - A

1. Preparation of specimen for Metallograpic examination of different
engineering materials. Identification of microstructures of plain carbon
steel, tool steel, gray C.1, SG iron, Brass, Bronze & composites.
Heat treatment: Annealing, normalizing, hardening and tempering of
steel. Hardness studies of heat-treated samples.
3. To study the wear characteristics of ferrous, non-ferrous and composite
materials for different parameters.
4, Non-destructive test experiments like,
(a). Ultrasonic flaw detection
(b). Magnetic crack detection
(¢). Dye penetration testing. To study the defects of Cast and Welded

specimens

19

PART - B

Tensile, shear and compression tests of metallic and non metallic
specimens using Universal Testing Machine

Torsion Test

Bending Test on metallic and nonmetallic specimens.
1zod and Charpy Tests on M.S, C.I Specimen.
Brinell, Rockwell and Vickers’s Hardness test.

Fatigue Test.

—
.

Qs
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MANAGEMENT AND ENTREPRENEURSHIP

Sub Code : 10AL 51 IA Marks : 25
Hrs/week : 04 Exam Hours : 03
Total Lecture Hrs 152 Exam Marks : 100
PART - A
MANAGEMENT
UNIT - 1 '

MANAGEMENT: Introduction - Meaning - nature and characteristics of
Management, Scope and Functional areas of management - Management as a
science, art of profession - Management & Administration - Roles of
Management, Levels of Management, Development of Management Thought
- early management approaches - Modem management approaches.

7 Hours
UNIT -2
PLANNING: Nature, importance and purpose of planning process -
Objectives - Types of plans (Meaning Only) - Decision making Importance
of planning - steps in planning & planning premises - Hierarchy of plans.

6 Hours
UNIT -3
ORGANIZING AND STAFFING: Nature and purpose of organization -
Principles of organization - Types of organization - Departmentation -
Committees- Centralization Vs Decentralization of authority. and
responsibility - Span of control - MBO and MBE (Meaning Only) Nature and
importance of staffing--:Process of Selection & Recruitment (in brief).

6 Hours
UNIT -4
DIRECTING & CONTROLLING: Meaning and nature of directing -
Leadership styles, Motivation Theories, Communication - Meaning and
importance - coordination, meaning and importance and Techniques of Co -
Ordination. Meaning and steps in controlling - Essentials of a sound control
system - Methods of establishing control (in brief):

7 Hours

PART-B

‘ ENTREPRENEURSHIP

UNIT -5

ENTREPRENEUR: Meaning of Entrepreneur; Evolution of .the Concept;
Functions of an Entrepreneur, Types of Entrepreneur, Entrepreneur - an
emerging. Class. Concept of Entrepreneurship - Evolution of
Entrepreneurship, ~Development of  Entrepreneurship; Stages in
entrepreneurial process; Role of entrepreneurs in Economic Development;
Entrepreneurship in India; Entrepreneurship - its Barriers.

6 Hours
UNIT -6
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2

SMALL SCALE INDUSTRIES: Definition; Characteristics; Need and
rationale; Objectives; Scope; role of SSI in Economic Development.
Advantages of SSI Steps to start and SSI - Government policy towards SSI;
Different Policies of SSI; Government Support for SSI during 5 year plans.
Impact of Liberalization, Privatization, Globalization on SSI Effect of
WTO/GA TT Supporting Agencies of Government for SSI, Meaning, Nature
of support; Objectives; Functions; Types of Help; Ancillary Industry and
Tiny Industry (Definition Only)

7 Hours
UNIT -7
INSTITUTIONAL SUPPORT: Different Schemes; TECKSOK: KIADB:;
KSSIDC; KSIMC; DIC Single Window Agency; SISI; NSIC; SIDBI; KSFC.

7 Hours
UNIT -8
PREPARATION OF PROJECT: Meaning of  Project; Project
Identification; Project Selection; Project Report; Need and Significance of
Report; Contents; Formulation; Guidelines by Planning Commission for
Project report; Network Analysis; Errors of Project Report; Project Appraisal.
Identification of business opportunities: Market Feasibility Study; Technical
Feasibility Study; Financial Feasibility Study & Social Feasibility Study.

7 Hours
TEXT BOOKS:
1. Principles of Management — P. C.Tripathi, P.N. Reddy — Tata McGraw
Hill,

2. Dynamics of Entrepreneurial Development & Management Vasant
Desai - Himalaya Publishing House

3. Entrepreneurship Development — Poornima. M. Charantimath Small
Business Enterprises - Pearson Education - 2006 (2 & 4).

REFERENCE BOOKS:
1. Management Fundamentals - Concepts, Application, Skill Development
- Robers Lusier - Thomson

2. Entrepreneurship Development - S.S Khanka - S.Chand & Co.
3. Management - Stephen Robbins - Pearson Education/PHI - 17% Edition,
2003.
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DESIGN OF MACHINE ELEMENTS-I

Sub Code : 10ME 52 IA Marks : 25

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs : 52 Exam Marks : 100
PART - A

UNIT- 1 _ L
Introduction: Definitions: normal, shear, biaxial and tri axial stresses,

Stress  tensor, Principal Stresses. Engineering Materials and thgir
mechanical  properties,  Stress-Strain  diagrams, Stress  Analysis,
Design considerations: Codes and Standards.

05 Hours
UNIT-2

Design For Static & Impact Strength: ) }
Static Strength: Static loads and factor of safety, Theories of failure:

Maximum normal stress theory, Maximum shear stress theory, Maximum
strain theory, Strain energy theory, Distortion energy theory. Failure of brittle
and ductile materials, Stress concentration, Determination of Stress
concentration factor. '
Impact Strength: Introduction, Impact stresses due to axial, bending and
torsional loads, effect of inertia.

07 Hours

UNIT -3
Design For Fatigue Strength: Introduction- S-N Diagram, Low cycle

fatigue, High cycle fatigue, Endurance limit, Modifying factors: size effect,
surface effect, Stress concentration effects, Fluctuating stresses,
Goodman and Soderberg relationship, stresses due to combined loading,
cumulative fatigue damage. :

08 Hours
UNIT - 4
Threaded Fasteners: Stresses in threaded fasteners, Effect of initial tension,
Design of threaded fasteners under static, dynamic and impact loads, Design

of eccentrically loaded bolted joints.
06 Hours

PART-B

UNIT -5

Design Of Shafts: Torsion of shafts, design for strength and rigidity with
steady loading, ASME codes for power transmission shafting, shafts
under fluctuating loads and combined loads.

07 Ho;

UNIT -6 y Ho,glrs
Cotter And Knuckle Joints, Keys And Couplings: Design of Cotter and
Knuckle joints, Keys: Types of keys, Design of keys, Couplings: Rigid and
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4
flexible couplings, Flange coupling, Bush and Pin type coupling and
Oldham’s coupling.

07 Hours
UNIT -7
Riveted and Welded Joints - Types, rivet materials, failures of
riveted joints, Joint Efficiency, Boiler Joints, Lozanze Joints, Riveted
Brackets, Welded Joints — Types, Strength of butt and fillet welds,
eccentrically loaded welded joints,

07 Hours
UNIT-8
Power Screws: Mechanics of power screw, Stresses in power screws,
efficiency and self-locking, Design of Power Screw, Design of Screw Jack:
(Complete Design).

05 Hours

TEXT BOOKS

I. Mechanical Engineering Design, Joseph E Shigley and Charles R,
Mischke. McGraw Hill International edition, 6" Edition 2009,

2. Design of Machine Elements, V.B, Bhandari, Tata McGraw
Hill Publishing Company Ltd., New Delhi, 2" Edition 2007.

DESIGN DATA HANDBOOK
—=2"GN DATA HANDBQOK

I. Design Data Hand Book, K. Lingaiah, McGraw Hill, 2™ Ed,

2. Data Hand Book, K. Mahadevan and Balaveera Reddy, CBS
Publication

3. Design Data Hand Book, H.G. Patil, I. K, International Publisher,
2010.

REFERENCE BOOKS
1. Machine Design, Robert L, Norton, Pearson Education Asia, 2001,

2. Design of Machine Elements, M. F, Spotts, T. E. Shoup, L. E.
Hornberger, S. R, Jayram and C, V. Venkatesh, Pearson Education,

3. Mac.hine I_)esign, Hall, Holowenko, Laughlin (Schaum’s
Outlines series) Adapted by SK. Somani, Tata McGraw Hij

ggglishing Company Ltd., New Delhi, Special Indian Editjon
8. ’

4. Fundamentals of Machine Component Design, Robert C. Juvinalj

;gg 7Kurt M Marshek, Wiley India pyt. Ltd., New Delhj, 3+ Edition
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ENERGY ENGINEERING

Sub Code : I0OME 53 IA Marks : 25
Hrs/week 04 Exam Hours : 03
Total Lecture Hrs 152 Exam Marks : 100

PART - A

UNIT - 1 y
Steam Power Plant: Different Types of Fuels used for steam gcneralm:’m,
Equipment for burning coal in lump form, strokers, different types, Oil
burners, Advantages and Disadvantages of using pulverized fuel, [:unapmcnt
for preparation and burning of pulverized coal, unit system and bin system.
Pulverized fuel furnaces, cyclone furnace, Coal and ash handling, Generation
of steam using forced circulation, high and supercritical pressures.

07 Hours
UNIT -2
A Brief Account Of Benson, Velox Schmidt Steam Generators.
Chimneys: Natural, forced, induced and halanced draft, Calculations and
numericals involving height of chimney to produce a given draft. Cooling
towers and Ponds. Accessories for the Steam generators such as
Superheaters, De-superheater, control of superheaters, Economizers, Air pre-
heaters and re-heaters.

07 Hours
UNIT - 3
Diesel Engine Power Plant: Applications of Diesel Engines in Power field.
Method of starting Diesel engines. Auxiliaries like cooling and lubrication
system, filters, centrifuges, Oil heaters, intake and exhaust system, Layout of
diesel power plant.

06 Hours
UNIT - 4
Hydro-Electric Plants: Hydrographs, flow duration and mass curves, unit
hydrograph and numericals. Storage and pondage, pumped storage plants,
low, medium and high head plants, Penstock, water hammer, surge tanks,
gates and valves. General layout of hydel power plants.

06 Hours

PART -B

UNIT-5
Nuclear Power Plant: Principles of releaze of nuclear energy; Fusion and
fission reactions. Nuclear fuels used in the reactors, Multiplication and
thermal utilization factors. Elements of the nuclear reactor; moderator,
control rod, fuel rods, coolants. Brief description of reactors of the following
types-Pressurized water reactor, Boiling water reactor, Sodium graphite
reactor, Fast Breeder reactor, Homogeneous graphite reactor and gas cooled
reactor, Radiation hazards, Shieldings, Radio active waste disposal.

06 Hours
Hop—
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UNIT - 6
Solar Energy: Solar Extra terrestrial radiation and radiation at the earth
surface, radiation-measuring instruments, working principles of solar flat
plate collectors, solar pond and photovoltaic conversion (Numerical
Examples).
Wind Energy: Properties of wind, availability of wind energy in India, wind
velocity and power from wind; major problems associated with wind power,
wind machines; Types of wind machines and their characteristics, horizontal
and vertical axis wind mills, coefficient of performance of a wind mill rotor
(Numerical Examples).

08 Hours
UNIT -7
Tidal Power: Tides and waves as energy suppliers and their mechanics;
fundamental characteristics of tidal power, harnessing tidal energy,
limitations.
Ocean Thermal Energy Conversion: Principle of working, Rankine cycle,
problems associated with OTEC.
Geothermal Energy Conversion: Principle of working, types of geothermal
station with schematic diagram, problems associated with geothermal
conversion, scope of geothermal energy.

06 Hours
UNIT - 8
Energy From Bio Mass: Photosynthesis, photosynthetic oxygen production,
energy plantation.
Bio Chemical Route: Biogas production from organic wastes by anaerobic
fermentation, classification of bio gas plants, factors affecting bio gas
generation.
Thermo Chemical Route: Thermo chemical conversion on bio mass, types
of gasifiers.

06 Hours
TEXT BOOKS:
1. Power Plant Engineering, P. K. Nag Tata McGraw Hill 2™ edn
2001. .
2. Power Plant Engineering, Domakundawar, Dhanpath Rai sons.
2003
REFERENCE BOOKS:
1. Power Plant Engineering, R. K. Rajput, Laxmi publication, New
Delhi.
2. Principles of Energy conversion, A. W. Culp Jr., McGraw Hill.
1996
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3. Non conventional Energy sources, G D Rai Khanna Publishers.

4. Non conventional resources, B H Khan TMH - 2007

DYNAMICS OF MACHINES
Sub Code : 10ME 54 1A Marks 125
Hrs/week 1 04 Exam Hours : 03
Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT 1: Static Force Analysis: Introduction: Static equilibrium.
Equilibrium of two and three force members. Members with two forces and
torque. Free body diagrams. Principle of virtual work. Static force analysis of
four bar mechanism and slider-crank mechanism with and without friction.

06 Hours
UNIT 2: Dynamic Force Analysis: D'Alembert's principle, Inertia force,
inertia torque. Dynamic force analysis of four-bar mechanism and slider
crank mechanism. Dynamically equivalent systems. Turning moment
diagrams and flywheels. Fluctuation of Energy. Determination of size of
flywheels. '

08 Hours
UNIT 3: Friction and Belt Drives: Definitions: Types of friction: laws of
friction, Friction in pivot and collar bearings. Belt drives: Flat belt drives.
ratio of belt tensions, centrifugal tension, power transmitted.

06 Hours
UNIT 4: Balancing of Rotating Masses: Static and dynamic balancing.
Balancing of single rotating mass by balancing masses in same plane and in
different planes. Balancing of several rotating masses by balancing masses in

same plane and in different planes.
06 Hours

PART - B

UNIT 5: Balancing of Reciprocating Masses: Inertia effect of crank and
connecting rod, single cylinder engine, balancing in multi cylinder-inline
engine (primary & secondary forces), V-type engine; Radial engine — Direct
and reverse crank method.

08 Hours
UNIT 6: Governors: Types of governors; force analysis of Porter and
Hartnell governors. Controlling force. stability, sensitiveness. Isochronism,
effort and power, )

06 Hours
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3. Non conventional Energy sources, G D Rai Khanna Publishers.

4. Non conventional resources, B H Khan TMH - 2007

DYNAMICS OF MACHINES
Sub Code : 10ME 54 1A Marks 125
Hrs/week 1 04 Exam Hours : 03
Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT 1: Static Force Analysis: Introduction: Static equilibrium.
Equilibrium of two and three force members. Members with two forces and
torque. Free body diagrams. Principle of virtual work. Static force analysis of
four bar mechanism and slider-crank mechanism with and without friction.

06 Hours
UNIT 2: Dynamic Force Analysis: D'Alembert's principle, Inertia force,
inertia torque. Dynamic force analysis of four-bar mechanism and slider
crank mechanism. Dynamically equivalent systems. Turning moment
diagrams and flywheels. Fluctuation of Energy. Determination of size of
flywheels. '

08 Hours
UNIT 3: Friction and Belt Drives: Definitions: Types of friction: laws of
friction, Friction in pivot and collar bearings. Belt drives: Flat belt drives.
ratio of belt tensions, centrifugal tension, power transmitted.

06 Hours
UNIT 4: Balancing of Rotating Masses: Static and dynamic balancing.
Balancing of single rotating mass by balancing masses in same plane and in
different planes. Balancing of several rotating masses by balancing masses in

same plane and in different planes.
06 Hours

PART - B

UNIT 5: Balancing of Reciprocating Masses: Inertia effect of crank and
connecting rod, single cylinder engine, balancing in multi cylinder-inline
engine (primary & secondary forces), V-type engine; Radial engine — Direct
and reverse crank method.

08 Hours
UNIT 6: Governors: Types of governors; force analysis of Porter and
Hartnell governors. Controlling force. stability, sensitiveness. Isochronism,
effort and power, )

06 Hours
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B

UNIT 7: Gyroscope: Vectorial representation of angular muliop.
Gyroscopic couple. Effect of gyroscopic couple on ship, plane disc,

acroplane, stability of two wheelers and four wheelers.
06 Hours

UNIT 8: Analysis of Cams: Analysis of Tangent cam with roller follmlw:r
and Circular arc cam operating flat faced and roller followers. Undercutting
in Cams

06 Hours
TEXT BOOKS:
1. Theory of Machines, Sadhu Singh, Pearson Education. 2™ edition.
2007. :

2. Theory of Machines, Rattan S.S. Tata McGraw Hill Publishing
Company Ltd., New Delhi, 3" Edition, 2009.

REFERENCE BOOKS:

I. “Theory of Machines & Mechanisms", J.J. Uicker, , G.R.
Pennock, J.E. Shigley. OXFORD 3" Ed. 2009
2. Mechanism and Machine Theory, A.G.Ambekar PHI, 2007

MANUFACTURING PROCESS - 111
(METAL FORMING PROCESS)

Sub Code : 10ME 55 IA Marks 125

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT -1

Introduction And Concepts: Classification of metal working processes,
characteristics of wrought products, advantages and limitations of metal
working processes.Concepts of true stress, true strain, triaxial & biaxial
stresses. Determination of flow stress. Principal stresses, Tresca & Von-
Mises yield criteria, concepts of plane stress & plane strain.

07 Hours
UNIT -2
Effects Of Parameters: Temperature, strain rate, friction and lubrication,
hydrostatic pressure in metalworking, Deformation zone geometry,
workability of materials, Residual stresses in wrought products,

06 Hours
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B

UNIT 7: Gyroscope: Vectorial representation of angular muliop.
Gyroscopic couple. Effect of gyroscopic couple on ship, plane disc,

acroplane, stability of two wheelers and four wheelers.
06 Hours

UNIT 8: Analysis of Cams: Analysis of Tangent cam with roller follmlw:r
and Circular arc cam operating flat faced and roller followers. Undercutting
in Cams

06 Hours
TEXT BOOKS:
1. Theory of Machines, Sadhu Singh, Pearson Education. 2™ edition.
2007. :

2. Theory of Machines, Rattan S.S. Tata McGraw Hill Publishing
Company Ltd., New Delhi, 3" Edition, 2009.

REFERENCE BOOKS:

I. “Theory of Machines & Mechanisms", J.J. Uicker, , G.R.
Pennock, J.E. Shigley. OXFORD 3" Ed. 2009
2. Mechanism and Machine Theory, A.G.Ambekar PHI, 2007

MANUFACTURING PROCESS - 111
(METAL FORMING PROCESS)

Sub Code : 10ME 55 IA Marks 125

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs 152 Exam Marks : 100
PART - A

UNIT -1

Introduction And Concepts: Classification of metal working processes,
characteristics of wrought products, advantages and limitations of metal
working processes.Concepts of true stress, true strain, triaxial & biaxial
stresses. Determination of flow stress. Principal stresses, Tresca & Von-
Mises yield criteria, concepts of plane stress & plane strain.

07 Hours
UNIT -2
Effects Of Parameters: Temperature, strain rate, friction and lubrication,
hydrostatic pressure in metalworking, Deformation zone geometry,
workability of materials, Residual stresses in wrought products,

06 Hours
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NIT -3
lgorging: Classification of forging processes. Forging ‘mnchi!ws &
equipment. Expressions for forging pressures & load in open die forging and
closed die forging by slab analysis, concepts of friction hill and facl_Ors
affecting it. Die-design parameters. Material flow lines in forging. Forging
defects, Residual stresses in forging. Simple problems.
07 Hours

UNIT - 4

Rolling: Classification of Rolling processes. Types of rolling mills,

expression for Rolling load. Roll separating force. Frictional losses in

bearing, power required in rolling, Effects of front & back tensions, friction,

friction hill. Maximum possible reduction. Defects in rolled products. Rolling

variables, simple problems.
06 Hours

PART - B

UNIT-5

Drawing: Drawing equipment & dies, expression for drawing load by slab
analysis, power requirement. Redundant work and its estimation, optimal
cone angle & dead zone formation, drawing variables, Tube drawing,

classification of tube drawing, simple problems.
‘ 07 Hours

UNIT -6
Extrusion: Types of extrusion processes, extrusion equipment & dies,
deformation, lubrication & defects in extrusion. Extrusion dies, Extrusion of
seamless tubes. Extrusion variables, simple problem

06 Hours

UNIT -7
Sheet & Metal Forming: Forming methods, dies & punches, progressive
die, compound die, combination die. Rubber forming. Open back inclinable

press (OBI press), piercing, blanking, bending, deep drawing, LDR in
drawing, Forming limit criterion, defects of drawn products, stretch forming.

Roll bending & contouring, Simple problems
: 06 Hours

UNIT- 8
High Energy Rate Forming Methods: Principles, advantages and
applications, explosive forming, electro hydraulic forming, Electromagnetic

forming.
Powder Metallurgy: Basic steps in Powder metallurgy brief description of
methods of production of metal powders, conditioning and blending powders,
compaction and sintering application of powder metallurgy components,

advantages and limitations.
07 Hours

TEXT BOOKS:

. - - L
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10
I. Mechanical metallurgy (SI units), G.E. Dieter, Mc Graw Hill
pub.2001

2. Manufacturing Process - 111, Dr. K.Radhakrishna, Sapna Book
House, 2009,

REFERENCE BOOKS:

1. Materials and Processes in Manufacturing, E.paul, Degramo, J.T,
Black, Ronald, A.K. Prentice -hall of India 2002

2. Principles of Industrial metal working process, G.W. Rowe,
CBSpub. 2002

3. Manufacturing Science, Amitabha Ghosh & A.K. Malik - East -

Westpress 2001
4. Technology of Metal Forming Process, Surendra kumar, PHI —
2008
TURBO MACHINES
Sub Code : 1I0ME 56 IA Marks 125
Hrs/week : 04 Exam Hours : 03
Total Lecture Hrs HY Exam Marks : 100
PART- A
UNIT -1

Introduction: Definition of turbomachine, parts of turbomachines,
Comparison  with positive  displacement machines, Classification,
Dimensionless parameters and their significance, Effect of Reynold’s
number, Unit and specific quantities, model studies. Application of first and
second law’s of thermodynamics to turbomachines, Efficiencies of
turbomachines. Problems,

07 Hours
UNIT -2
Thermodynamics of fluid flow: Static and Stagnation states-
Incompressible fluids and perfect gases, Overall isentropic efficiency, stage
efficiency (their comparison) and polytropic efficiency for both compression
and expansion processes. Reheat factor for expansion process.

07 Hours
UNIT-3

Energy exchange in Turbomachines: Euler’s turbine equation, Alternate
form of Euler’s turbine equation, Velocity triangles for different values of
degree of reaction, Components of energy transfer, Degree of Reaction,

Dept. Of Nechanical Enginesring
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I. Mechanical metallurgy (SI units), G.E. Dieter, Mc Graw Hill
pub.2001

2. Manufacturing Process - 111, Dr. K.Radhakrishna, Sapna Book
House, 2009,

REFERENCE BOOKS:
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Hrs/week : 04 Exam Hours : 03
Total Lecture Hrs HY Exam Marks : 100
PART- A
UNIT -1
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Dimensionless parameters and their significance, Effect of Reynold’s
number, Unit and specific quantities, model studies. Application of first and
second law’s of thermodynamics to turbomachines, Efficiencies of
turbomachines. Problems,

07 Hours
UNIT -2
Thermodynamics of fluid flow: Static and Stagnation states-
Incompressible fluids and perfect gases, Overall isentropic efficiency, stage
efficiency (their comparison) and polytropic efficiency for both compression
and expansion processes. Reheat factor for expansion process.

07 Hours
UNIT-3

Energy exchange in Turbomachines: Euler’s turbine equation, Alternate
form of Euler’s turbine equation, Velocity triangles for different values of
degree of reaction, Components of energy transfer, Degree of Reaction,
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11
utilization factor, Relation between degree of reaction and Utilization
factor, Problems.

06 Hours
UNIT - 4
General Analysis of Turbomachines: Radial flow compressors and pumps
— general analysis, Expression for degree of reaction, velocity triangles,
Effect of blade discharge angle on energy transfer and degree of reaction,
Effect of blade discharge angle on performance, Theoretical head — capacity
relationship, General analysis of axial flow pumps and compressors, degree
of reaction, velocity triangles, Problems,

06 Hours

PART -B

UNIT -5
Steam Turbines: Classification, Single stage impulse turbine, condition for
maximum blade efficiency, stage efficiency, Need and methods of
compounding, Multi-stage impulse turbine, expression for maximum
utilization factor, Reaction turbine — Parsons’s turbine, condition for
maximum utilization factor, reaction staging. Problems.

07 Hours
UNIT -6
Hydraulic Turbines: Classification, Different efficiencies, Pelton turbine —
velocity triangles, design parameters, Maximum efficiency. Francis turbine -
velocity triangles, design parameters, runner shapes for different blade
speeds. Draft tubes- Types and functions, Kaplan and Propeller turbines -
velocity triangles, design parameters. Problems.

07 Hours
UNIT-7
Centrifugal Pumps: Classification and parts of centrifugal pump, different
heads and efficiencies of centrifugal pump, Minimum speed for starting the
flow, Maximum suction lift, Net positive suction head, Cavitation, Need for
priming, Pumps in series and parallel. Problems.

06 Hours
UNIT-8
Centrifugal Compressors: Stage velocity triangles, slip factor, power input
factor, Stage work, Pressure developed, stage efficiency and surging and
problems. )
Axial flow Compressors: Expression for pressure ratio developed in a stage,
work done factor, efficiencies and stalling. Problems.

06 Hours

(Note: Since dimensional analysis is covered in Fluid Mechanics subject,
questions on dimensional analysis may not be given. However, dimensional
parameters and model studies may be given more weightage.)
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TEXT BOOKS:
I. An Introduction to Energy Conversion, Volume III, Turbo

machinery, V. Kadambi and Manohar Prasad, New Age
International Publishers, reprint 2008,

Turbines, Compressors & Fans, S. M. Yahya, Tata McGraw Hill
Co. Ltd., 2™ edition, 2002

o

REFERENCE BOOKS:

1. Principals of Turbomachines, D. G. Shepherd, The Macmillan
Company (1964).

2

Fluid Mechanics & Thermodynamics of Turbomachines, S. L.
Dixon, Elsevier (2003).

3. Turbomachine, B.K.Venkanna PHI, New Delhi 2009.

4. Text Book of Turbomachines, M. S. Govindgouda and A. M.
Nagaraj, M. M. Publications, 4™ Ed, 2008.

FLUID MECHANICS AND MACHINES LABORATORY

Sub Code : 10MEL 57 IA Marks 1 25

Hrs/week : 03 Exam Hours : 03

Total Lecture Hrs : 42 Exam Marks : 50
PART - A

1. Determination of coefficient of friction of flow in a pipe.
2. Determination of minor losses in flow through pipes,
3. Determination of force developed by impact of jets on vanes,

4. Calibration of flow measuring devices
a. Orifice Plate meter
b. Nozzle

c. Venturimeter

d. V-notch
18 Hours
H.ﬂ(
Copt. Of Mechanical Eoninenring
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COMPUTER INTEGRATED MANUFACTURING

Sub Code : 10ME 61 IA Marks 225

Hrs/'week 104 Exam Hours : 03

Total Lecture Hrs : 52 Exam Marks : 100
PART-A

UNIT -1

Computer Integrated Manufacturing Systems: Introduction, Automation
definition, Types of automation, CIM, processing in manufacturing,
Production concepts, Mathematical Models-Manufacturing lead time,
production rate, components of operation time, capacity, Ulilization and
availability, Work-in-process, WIP ratio, TIP ratio, Problems using
mathematical model equations.

8 Hours
UNIT -2
High Volume Production System: Introduction Automated flow line-
symbols, objectives, Work part transport-continuous, Intermittent,
synchronous, Pallet fixtures, Transfer Mechanism-Linear-Walking beam,.
roller chain drive, Rotary-rack and pinion, Rachet & Pawl, Geneva wheel,
Buffer storage, control functions-sequence, safety, Quality, Automation for
machining operation.

6 Hours
UNIT-3
Analysis Of Automated Flow Line & Line Balancing: General
terminology and analysis, Analysis of Tranfer Line without storage upper
bound approach, lower bound approach and problems, Analysis of Transfer
lines with storage buffer, Effect of storage, buffer capacity with simple
problem, Partial automation-with numerical problems, flow lines with more
than two stages, Manual Assembly lines, line balancing problem.

6 Hours
UNIT -4
Minimum Rational Work Element: Work station process time, Cycle time,
precedence constraints. Precedence diagram, Balance delay methods of line
balancing-largest Candidate rule, Kilbridge and Westers method, Ranked
positional weight method, Numerical problems covering L above methods
and computerized line balancing.

6 Hours

PART-B
UNIT -5
Automated Assembly Systems: Design for automated assembly systems,
types of automated assembly system, Parts feeding devices-elements of parts
delivery system-hopper, part feeder, Selectors, feed back, escapement and
placement analysis of Multistation Assembly Machine analysis of single
station assembly. Automated Guided Vehicle System: Introduction,
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16

Vehicle guidance and routing, System management, Quantitative analysis
of AGV's with numerical problems and application,

8 Hours
UNIT - 6
Computerlzed Manufucturing Planning System: Introduction, Cgmputcr
Alded Process Planning, Retrieval types of process planning, Generative type
of process planning, Material requirement planning, Fundamental concepts of
MRP inputs to MRP, Capacity planning.

6 Hours
UNIT -7
Cne Machining Centers: Introduction to CNC, elements of CNC, CNC
machining centers, part programming, fundamental steps involved in
development of part programming for milling and turning.

6 Hours
UNIT -8
Robotics: Introduction to Robot configuration, Robot motion, programming
of Robots end effectors, Robot sensors and Robot applications.

6 Hours
TEXT BOOKS:

2. Automation, Production system & Computer Integrated
manufacturing, M. P. Groover Person India, 2007 2™ edition.
3. Principles of Computer Integrated Manufacturing, S. Kant
Vajpayee, Prentice Hall India.

REFERENCE BOOKS:

. Computer Integrated Manufacturing, J. A. Rehg & Henry. W.
Kraebber.
2. CADICAM by Zeid, Tata McGraw Hill.

DESIGN OF MACHINE ELEMENTS - II

Sub Code : 10ME 62 IA Marks 125

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs :52 Exam Marks : 100
PART - A

UNIT -1

Curved Beams: Stresses in curved beams of standard cross sections
used in crane hook, punching presses & clamps, closed rings and links
Cylinders & Cylinder Heads: Review of Lame’s Equations; compound
cylinders, stresses due to different types of fits, cylinder heads, flats.

08 Hours
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Vehicle guidance and routing, System management, Quantitative analysis
of AGV's with numerical problems and application,

8 Hours
UNIT - 6
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Alded Process Planning, Retrieval types of process planning, Generative type
of process planning, Material requirement planning, Fundamental concepts of
MRP inputs to MRP, Capacity planning.

6 Hours
UNIT -7
Cne Machining Centers: Introduction to CNC, elements of CNC, CNC
machining centers, part programming, fundamental steps involved in
development of part programming for milling and turning.

6 Hours
UNIT -8
Robotics: Introduction to Robot configuration, Robot motion, programming
of Robots end effectors, Robot sensors and Robot applications.

6 Hours
TEXT BOOKS:

2. Automation, Production system & Computer Integrated
manufacturing, M. P. Groover Person India, 2007 2™ edition.
3. Principles of Computer Integrated Manufacturing, S. Kant
Vajpayee, Prentice Hall India.

REFERENCE BOOKS:

. Computer Integrated Manufacturing, J. A. Rehg & Henry. W.
Kraebber.
2. CADICAM by Zeid, Tata McGraw Hill.

DESIGN OF MACHINE ELEMENTS - II

Sub Code : 10ME 62 IA Marks 125

Hrs/week : 04 Exam Hours : 03

Total Lecture Hrs :52 Exam Marks : 100
PART - A

UNIT -1

Curved Beams: Stresses in curved beams of standard cross sections
used in crane hook, punching presses & clamps, closed rings and links
Cylinders & Cylinder Heads: Review of Lame’s Equations; compound
cylinders, stresses due to different types of fits, cylinder heads, flats.

08 Hours
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UNIT -2
Belts Ropes and Chains: Flat belts: Length & cross section, Selection of
V-belts, ropes and chains for different applications.

05 Hours
UNIT -3
Springs: Types of springs - stresses in Helical coil springs of circular
and non-circular cross sections. Tension and compression  springs,
springs under fluctuating loads, Leaf Springs: Stresses in leaf springs.
Equalized stresses, Energy stored in springs, Torsion, Belleville and
Rubber springs.

08 Hours
UNIT - 4
Spur & Helical Gears: Spur Gears: Definitions, stresses in gear tooth:
Lewis equation and form factor, Design for strength, Dynamic load and
wear load. Helical Gears: Definitions, formative number of teeth, Design
based on strength, dynamic and wear loads.

07 Hours

PART - B

UNIT -5
Bevel and Worm Gears: Bevel Gears: Definitions, formative number of
teeth, Design based on strength, dynamic and wear loads. Worm Gears:
Definitions, Design based on strength, dynamic, wear loads and efficiency of
worm gear drives.

07 Hours
UNIT - 6

Clutches & Brakes: Design of Clutches: Single plate, multi plate and cone
clutches. Design of Brakes: Block and Band brakes: Self locking of brakes:
Heat generation in Brakes.

05 Hours
UNIT -7

Lubrication and Bearings: Lubricants and their properties, Mechanisms
of Lubrication bearing modulus, coefficient of friction, minimum oil film
thickness, Heat Generated, Heat dissipated, Bearing Materials, Examples
of journal bearing and thrust bearing design.

07 Hours
UNIT - 8

IC Engine Parts: Design of piston, connecting rod and crank shaft.
; 05 Hours

DESIGN DATA HANDBOOK
1. Design Data Hand Book , K. Lingaiah, McGraw Hill, 2™ Ed.

2. Data Hand Book, K. Mahadevan and Balaveera Reddy, CBS
Publication
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3. Design Data Hand Book, H.G. Patil, I. K. International

Publisher, 2010.
TEXT BOOKS

1. Mechanical Engineering Design, Joseph E Shigley and Charles R.
Mischke. McGraw Hill International edition, 6™ Edition 2003.

2. Design of Machine Elements, V. B Bhandari, Tata McGraw Hill
Publishing Company Ltd., New Delhi, 2™ Edition 2007
REFERNCE BOOKS
1. Machine Design, Robert L. Norton, Pearson Education Asia, 2001.

2. Design of Machine Elements, M. F. Spotts, T. E. Shoup, L. E.
Hornberger, S. R. Jayram and C. V. Venkatesh, Pearson Education,
2006.

3. Machine Design, Hall, Holowenko, Laughlin  (Schaum’s
Outlines series) Adapted by S.K. Somani, Tata McGraw Hill
Publishing Company Ltd., New Delhi, Special Indian Edition, 2008.

4. Machine Design, A CAD Approach: Andrew D DIMAROGONAS,
John Wiley Sons, Inc, 2001.

HEAT AND MASS TRANSFER
Sub Code : 10ME 63 IA Marks 125
Hrs/week 1 04 Exam Hours : 03
Total Lecture Hrs : 52 Exam Marks : 100
PART - A

UNIT -1

Introductory Concepts And Definitions: Modes of heat transfer: Basic
laws governing conduction, convection, and radiation heat transfer; Thermal
conductivity; convective heat transfer coefficient; radiation heat transfer;
combined heat transfer mechanism. Boundry conditions of 1%, 2™ and 3"
Kind

Conduction: Derivation of general three dimensional conduction equation in
Cartesian coordinate, special cases, discussion on 3-D conduction in
cylindrical and spherical coordinate systems (No derivation). One
dimensional conduction equations in rectangular, cylindrical and spherical
coordinates for plane and composite walls. Overall heat transfer coefficient,
Thermal contact resistance.

07 Hours
Ben,
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UNIT -2
Variable Thermal Conductivity: Derivation for heat flow and temperature
distribution in plane wall. Critical thickness of insulation without heat
generation, Thermal resistance concept & its importance. Heat transfer in
extended surfaces of uniform cross-section without heat generation, Long fin,
short fin with insulated tip and without insulated tip and fin connected
between two heat sources. Fin efficiency and effectiveness. Numerical
problems.

06 Hours
UNIT-3
One-Dimensional Transient Conduction: Conduction in solids with
negligible internal temperature gradient (Lumped system analysis), Use of
Transient temperature charts (Heisler's charts) for transient conduction in
slab, long cylinder and sphere; use of transient temperature charts for
transient conduction in semi-infinite solids. Numerical Problems.

06 Hours
UNIT -4
Concepts And Basic Relations In Boundary Layers: Flow over a body
velocity boundary layer; critical Reynolds number; general expressions for
drag coefficient and drag force: thermal boundary layer; general expression
for local heat transfer coefficient; Average heat transfer coefficient; Nusselt
number. Flow inside a duct- velocity boundary layer, hydrodynamic entrance
length and hydro dynamically developed flow; flow through tubes (internal
flow discussion only). Numericals based on empirical relation given in data
handbook.
Free Or Natural Convection: Applicatior. of dimensional analysis for free
convection- physical significance of Grashoff number; use of correlations of
free convection in vertical, horizontal and inclined flat plates, vertical and
horizontal cylinders and spheres, Numerical problems.

07 Hours

PART -B

UNIT -5
Forced Convections: Applications of dimensional analysis for forced
convection. Physical significance of Reynolds, Prandtl, Nusselt and Stanton
numbers. Use of various correlations for hydro dynamically and thermally
developed flows inside a duct, use of correlations for flow over a flat plate,
over a cylinder and sphere. Numerical problems.

06 Hours
UNIT -6 :
Heat Exchangers: Classification of heat exchangers; overall heat transfer
coefficient, fouling and fouling factor; LMTD, Effectiveness-NTU methods
of analysis of heat exchangers. Numerical problems.

06 Hours
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UNIT -7
Condensation And Bolling: Types of condensation (discussion only)
Nusselt's theory for laminar condensation on a vertical flat surface; use of
correlations for condensation on vertical flat surfaces, horizontal tube and
horizontal tube banks; Reynolds number for condensate flow; regimes of
pool boiling, pool boiling correlations. Numerical problems. Mass transfer
definition and terms used in mass transfer analysis, Ficks First law of
diffusion (no numericals),

07 Hours
UNIT-8
Radiation Heat Transfer: Thermal radiation; definitions of various terms
used in radiation heat transfer; Stefan-Boltzman law, Kirchoff’s law,
Planck’s law and Wein's displacement law. Radiation heat exchange between
two parallel infinite black surfaces, between two parallel infinite gray
surfaces; effect of radiation shield; intensity of radiation and solid angle;
Lambert’s law; radiation heat exchange between two finite surfaces-
configuration factor or view factor. Numerical problems.

07 Hours

TEXT BOOKS:

1. Heat & Mass transfer, Tirumaleshwar, Pearson education 2006

2. Heat transfer-A basic approach, Ozisik, Tata McGraw Hill 2002

REFERENCE BOOKS:

1. Heat transfer, a practical approach, Yunus A- Cengel Tata Mc
Graw Hill

2. Principles of heat transfer, Kreith Thomas Learning 2001

3. Fundamentals of heat and mass transfer, Frenk P. Incropera and
David P. Dewitt, John Wiley and son’s.

4. Heat transfer, P.K. Nag, Tata McGraw Hill 2002,
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