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5. Mo, | Subject T | P Credits
| Metrology - 4
2 Instrumentation & Control Systems q - 4
3 Design of Machine Members— 1 41 - 4
4 Robotics " 4
5 Heat Transfer & 4
6 Industrial Engg. & Management 4 - 4
7 Metrology & Instrumentation Lab 3 2
8 Heat Transfer Lab 3 2
9 IFE & Patent - 11 2 - -

‘Total 28
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JAWAHARLALNEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
111 Year B.Tech. Mech. Engg. T1-Sem.

METROLOGY
NI
SYSTEMS OF LIMITS AND FITS: Introduction, nominal size, tolerance,
limits, deviations, fits and their types-unilateral and bilateral tolerance system,
hole and shaft basis systems- interchangeability, determistic & statistical

inlerancing, selective assembly. British standard system, International
sandard system, application of limits and tolerances for correct functioning.

ba
LN
LINEAR MEASUREMENT: Length standards, end standards, slip gauges-
calibration of the slip gauges, diat indicators, micrometers.
MEASUREMENT OFANGLESAND TAPERS:

Different methods — bevel protractor, angle slip gauges-clinometer — angle
dekkor- spirit levels- sine bar- sine table, rollers and spheres used to determine
lapers.

LIMITGAUGES: www.jntuworld.com

laylor’s principle - design of go and no go gauges; plug. ring, snap, gap,
laper. profile and position gauges.

LINIT-11E

OPTICALMEASUREMENT INSTRUMENTS: Tools maker’s microscope
and uses- collimators, optical projector, optical flats and their uses,

INTERFEROMETRY:

Interference of light, Michaleson’s interferometer, NPL flatness interferometer
and NPL pauge interferometer.

ILATSURFACE MEASUREMENT:

Measurement of flat surfaces- instruments used- straight edges- surface
plates — auto collimator.

UNITTY

SURFACE ROUGHNESS MEASUREMENT: Differences between surface
roughness and surface waviness —Numerical assessment of surface finish-

WwWw.jntuwor | d.com
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@A, Rt [{_DvF.S. Rz. R 10 values, Method of measurement of surface finlh
Profilograph. Talysurf, ISTsymbols for indieation of surface finish, :

UNITY

Comparators: Types - mechanical, optical, electrical and electionic, prie
comparators and their uses,

UNIT-V1

GEAR MEASUREMENT: Nomenclature of gear tooth. tooth thie e
measurement with gear tooth vernier & flange micro meter, pitch measurer

Ilma! composite error and tooth 1o tooth composite errors, rolling gear (oyi
involute profile checking. h

UNIT-VII www. ntuworld. com

SCR EWTHREAD MEASUREMENT: Elements of measurement - error
screw threads- concept of virtual effective diameter, measurement of ef tectiy
diameter, angle of thread and thread pitch, and profile thread gauges,

UNIT- VI

MACH_II\?E TOOLALIGNMENT TESTS: Machine tool alignment tesk
lathe, drilling and milling machines. -

TEXTBOOKS;

L. Engineering Metralogy by R.K.Jain / Khanna Publishere

2 Engineering Metrology by Mahsjan / Dhanpat Rai Publishers
3 Dimensional Metrology, Connie Dotson, Cengage Learning
REFERENCE BOOKS:

1. Engineering Metrology by 1.C -Gupta / Dhanpat Raj Publishers
2 Precision Engineering in Manufacturing by R.L.Murthy / New Age

WWW.jwj obs.net
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JAWAHARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA

Il Year B, Tech. Mech. Engg, [1-Sem.
INSTRUMENTATION & CONTROLSYSTEMS

INIT -1

[elinition — Basic principles of measurement — measurement systems,
gencralized configuration and functional descriptions of measuring
Witruments — examples, dynamic performance characteristics - sources of
wiior classification and elimination of error.

UNIT-IT ;

MEASUREMENT OF DISPLACEMENT: Theory and construction of various
iransducers to measure displacement — piezo electric, inductive, capacitance,
jesistance, ionization and photo electric transducers, calibration procedures.

MEASUREMENT OF TEMPERATURE: Classification — ranges — various
principles of measurement — expansion, electrical resistance - thermistor —

Mhermocouple — pyrometers — temperature indicators.
UNIT-HI

MEASUREMENT OF PRESSURE: Units — classification —different principles
used, manometers, piston, bourdon pressure gauges, bellows — diaphragm
pauges. low pressure measurement — thermal conductivity gauges — ionization

pressure gauges, meleod pressure gauge.
UNIT-TV

MEASUREMENT OF LEVEL: Direct method — indirect methods —
capacitative, ultrasonic, magnetic, cryogenic fuel level indicators — bubbler

level indicators,

ILOW MEASUREMENT: Rotameter, magnetic. ultrasonic, urbine flow meter,
hot-wire anemometef, laser doppler anemometer (LDA).

www.jntuworld.com

LUNIT -V

MEASUREMENT OF SPEED: Mechanical tachometers — electrical
lachometers — stroboscope, noncontact type of tachometer

Measurement of Acceleration and Vibration: Different simple instruments —
principles of seismic instruments — vibrometer and accelerometer using this

principle.

rld.com
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UNIT -
e J ' JAWANARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA

STRESS STRAIN MEASUREMENTS: Various types of stegs
measurements - electrical strain gauge — pauge factor - method of |
resistance sdtm'm gauge for bending compressive and tensile straing
for measuring torque, strain gauge roseltes. L

UNIT-VTI

MEASUREMENT OF HUMIDITY — Moisture content of gase
psychrometer, Absorption psychrometer, Dew point meter,

MEASUREMENT OF FORCE, TORQUEAND POWER- Elastic force
load cells, torsion meters, dynamometers.

UNIT-VIII www.jntuworld.com
ELEMENTS OF CONTROL SYSTEMS: Introduction, impori

c!nsslﬁ{}atiun —open and closed systems, servomechanisms - exampli
. block diagrams-temperature, speed & position control systems, "

TEXT BOOKS:

I Yenr B.Tech, Mech. Engg. T1-Sem.
ISIGN OF MACHINE MEMBERS-11

LINIT -1

WILARINGS: Classification of bearings- applications, types of journal

b (s lubrication — bearing modulus — full and partial bearings — clearance

julis - heat dissipation of bearings, bearing materials - journal bearing design
ball and roller bearings — static loading of ball & roller bearings, bearing

e

LINIT -

[NGINE PARTS: Connecting Rod: Thrust in connecting rod — stress duedp

whipping action on connecting rod ends — cranks and crank shafts, strength

and proportions of over hung and center cranks — crank pins, crank shafts,

LINCT-11E

I Measurement Systems: Applications & design by D.S Kumar, . . j !
5 N EinioalE . : ‘- I'istons, forces acting on piston — construction design and proportions of
. nical Measurements / BeckWith, Marangoni.Linchard, PHI piston, cylinder, cylinder liners, ; : e
REFERENCE BOOKS: | ot www.fntuworld.com
. M g — : : 3 ; j ;
easurement systems: Application and design, Doeblin Earnest Design of curved beams: introduction, stresses in curved beams, expression

for radius of neutral axis for rectangular, circular, trapezoidal and t-section.

Adaptation by Manik and Dhanesh/ TMH
Iesign of crane hooks, ¢ —clamps.

2. Experimental Methods for Engineers / Holman.
UNIT-Y

POWER TRANSMISSIONS SYSTEMS, PULLEYS: Transmission of power
Iwy belt and rope drives. transmission v,':lfﬂ{:ienlcies, belts — Mat and v types -
ropes - pulleys for belt and rope drives, materials, chain drives

3 Mechanical and Industrial Measure - i
ts / .
Publishers, ments / R.K. Jain/ Khan

4. Instrumentation, measurement & analvsi
L 515 by B.C.Nakra
K K.Choudhary, TMH b s "
UNIT=-VI

SPUR & HELICAL GEAR DRIVES: Spur gears- helical gears - load
concentration factor — dynamic load [actor, surface compressive strength —
bending strength — design analysis of spur gears — estimation of centre
distance, module and face width, check for plastic deformation, check for

dynamic and wear considerations.

UNIT-VIL

orld.com
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DESIGN OF POWER SCREWS: Design of screw, square ACME, buttr

?c_rews, design of nul, compound screw, differential screw, ball screw- possibl
ailures, .

UNIT - VIII
MACHINE TOOL ELEMENTS: Levers and brackets: design of levers -

hand levers-foot lever — cranked lever — lever of a lever loaded safety val

;u:';:ker arm straight - angular- design of a crank pin — brackets- ha ngers- wal
XES. 1

TEXT BOOKS: N
. Machine Design, V. Bandari, TMH Publishers L.p%\ .
2 Machine Design PSG Data hand book ‘%‘

3. Machine Design, Pandya & Shaw, Charotar publishers %6’%;\ '

REFERENCE BOOKS:
I Machine Design/ R.N. Norton

2. Data Books: () P.5.G College of Technology (i) Mahadevan ¢
3. Mech, Engg. Design / JE Shigley

WWW.j Wj obs.net
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JAWAHARLALNEHRU TECHINOLOGICALUNIVERSITY KAKINADA
I Year B.Tech. Mech. Engg. 11-Sem. -

ROBOTICS
UNIT

INTRODUCTION: Automation and Robotics, CAD/CAM and Robotics -
An over view of Robotics — present and future applications - classification
by coordinate system and control system.

UNIT-H

COMPONENTS OF THE INDUSTRIAL ROBOTICS: Function line diagram
representation of robot arms, common types of arms. Components,
Architecture, number of degrees of freedom — Requirements and challenges
of end effectors, determination of the end effectors, comparison of Electric,
Hydraulic and Pneumatic types of locomotion devices.

UNIT-IH

MOTION ANALYSIS: Homogeneous transformations as applicable to
rotation and translation — problems.

UNIT-IV

MANIPULATOR KINEMATICS: Specifications of matrices, D-H notation
joint coardinates and world coordinates Forward and inverse kinematics —
problems.

UNIT-¥

Differential transformation and manipulators, Jacobians - problems

TUTLMIL, jntuﬂ-’ﬂfﬁ com

Dynamics: Lagrange — Euler and Newton — Euler formulations — Problems.
UNITVL 3

-

General considerations in path description and generation. Trajectory
planning and avoidance of obstacles, path planning, Skew motion, joint
integrated motion —straight line motion — Robol programming, languages
and software packages-description of paths with a robot programming
language..

UNIT VI
ROBOTACTUATORS AND FEED BACK COMPONENTS:

orld.com



WWW.j ntuworld.com

iae -- e 20102011

Actuators: Preumatic, Hydraulic actuators, electric & stepper molors.

Feedback components: position sensors — potentiometers, resolvers,
encoders — Velocity sensors,

UNITVIN

ROBOT APPLIC ATIONS IN MANUFACTURING: Material Transfer -
Material handling. loading and unloading- Processing - spot and continuous
arc welding & spray painting - Assembly and Inspection.

TEXTBOOKS: wwiw, ntuworld. com
I Indusirial Robotics / Groover M P /Pearson Edu,

2. Robotics and Control / Mittal R K & Nagrath 11/ TMH.
REFERENCE BOOKS:;

[ Robatics / Fu K 5/ MeGraw Hill,
2. Robatic Engineering / Richard D. Klafter, Prentice Hall

3. Robat Analysis and Intelligence / Asada and Slow time / Wiley Inter-
Science.

4 Introduction to Robotics / John ] Craig / Pearson Edu,

VWWW.j
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JAWAHARLALNEHRU TECHNOLOGICALUNIVERSITY KAKINADA
[ Year B.Tech, Mech, Engg. [1-5em.
HEAT TRANSFER
{Heat transfer data book allowed)
UNIT -1
INTRODUCTION: Modes and mechanisms of heat transfer — Basic laws of
heat transfer —General discussion about applications of heat transfer,

CONDUCTION HEAT TRANSFER: Fourier rate equation — General heat
conduction equation in Cartesian, Cylindrical and Spherical coordinates,

UNIT-1I
Steady, unsteady and pef'iodic heat transfer — Initial and boundary conditions,

ONE DIMENSIONALSTEADY STATE CONDUCTION HEAT TRANSFER:
Homogeneous slabs, hollow cylinders and spheres — overall heat transfer
coeflicient — electrical analogy — Critical radius of insulation.

Variable Thermal conductivity — systems with heat sources or Heat
generation. Extended surface (fins) heat Transfer — Long Fin, Fin with
insulated tip and Short Fin, Application to error measurement of Temperature.

UNIT I . mvwanruwar.&ﬁ com

ONE DIMENSIONAL TRANSIENT CONDUCTION HEAT TRANSFER:
Systems with negligible internal resistance — Significance of Biot and Fourier
Mumbers - Chart solutions of transient conduction systems

UNIT-IV

CONVECTIVE HEAT TRANSFER: Classification of convective heat transfer
— dimensional analysis as a tool for experimental investigation — Buckingham
Pi Theorem for forced and free convection, application for developing semi-
empirical non- dimensional correlation for convective heat transfer —
Significance of non-dimensional numbers — concepts of continuity,
momentum and Energy Equations.

UNIT-V
FORCED CONVECTION

EXTERNAL FLOWS: Concepts about hydrodynamic and thermal boundary
layer and use of empirical correlations for convective heat transfer-Flat plates
and Cylinders.

orld.com
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INTERNAL FLOWS: Concepts about Hydrodynamic and Thermal Entry
Lengths — Division of internal flow based on this —Use of empirical relations
for Horizontal Pipe Flow and annulus flow.

FREE CONVECTION: Dcm&)pmenmﬂ~Iydmd}mmi1: and thermal boundary
layer along a vertical plate — Use of empirical relations for Vertical plates and
pipes,

UNIT VI

HEAT I‘RAN%FER WITHPHASE CHANGE

BOTLING: Pool boiling - Regimes- Calculations on Nucleate I:u:nﬂmg Crilical
Heat flux and Film boiling.

CONDENSATION: Film wise and drop wise condensation —Nusselt's theory
ol condensation on a vertical plate - Film condensation on vertical and
hovizantal cylinders using empirical correlations.

UNIT VI --t-- rﬁ{
Ww R
HEATEXCHANGERS: ] s 5Om

Classification of heat exchangers — overall heat transter Coefficient and
fouling factor - Concepts of LMTD and NTU methods — Problems.

UNIT VI
RADIATIONHEAT TRANSFER:

Emission characteristics and laws of black-body radiation - Trradiation —
total and monochromatic quantities — laws of Planck, Wien, Kirchoff, Lamber,
Stefan and Boltzmann— heat exchange between two black bodies — concepts
of shape factor — Emissivity — heat exchange between grey bodies — radiation
shields — electrical analogy for radiation nelworks,

TEXT BOOKS;

I Heat Transfer - HOLMAN/TMH:
2. Heat Transfer —-PK.Nag/ TMH

REFERENCE BOOKS:

. Heat and Mass Transfer - Arora and Domkundwar, Dhanpatrai & sons

2. Fundamentals of Engg. Heat and Mass Transfer / R.C.SACHDEVA /
MNew Age International

3. Heat and Mass Transfer -Cengel- McGraw Hill,

4. Heatand Mass Transfer - D.S.Kumar/ S.K.Kataria & Sons

WWW.| N
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JAWAHARLALNEHRU TECTINOLOGICAL UNIVERSTTY KAKINADA
111 Year B, Tech, Mech, Engg. [1-Sem.

INDUSTRIALENGG & MANAGEMENT
UNIT-I

INTRODUCTION: Definition of industrial engineering (1) Development,
applications, role of an industrial engineer, differences between production
management and industrial engineering, quantitative tools of 1E and
productivity-measurement. Concepts of Management, Importane, functions
of management, scientific management, Taylor's principles. theory X and
theory Y. Fayol's principles of management.

UNIT-11

PLANT LAYOUT: Factors governing plant location, types of production
layouls. advantages and disadvantages of process layout and product layout,
applications, quantitative techniques for optimal design of layouts, Plant
maintenance, preventive and hredkdown nmntenanf.e

UNIT-II WWW, jntuwcm’lf com

OPERATIONS MANAGEMENT: lmvnrhnce types of production,
applications, workstudy, method study and time study, work sampling, PMTS,
micro-motion study, rating techniques. MTM, work factor system, principles
of Ereonomics, flow process charts, string dingrams and Therbligs,

UNIT -1V

STATISTICAL QUALITY CONTROL: Cuality control, is importance, S0QC,
sampling inspection, types, Control charts — X and R — charts: X AND §
charts and their applications. numerical examples. .

UNIT-V i

RESOURCE MANAGEMENT: Concept of human resource management,
personnel management and industrial relations, functions of personnel
management, Job-evaluation, its importance and types, merit rating,
guantitative methods. wage incentive plans, tvpes.

UNIT-V1
TOTAL QUALITY MANAGEMENT: zero defect concept, quality circles,

implementation, applications, ISO quality systems. Six sigma — definition,
hasic concepls.

orld.com
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UNIT - V1T

VALU*ZANALYSL‘E: Value engineering, implementation procedure, enterprise
resource planning and supply chain management.

UNIT - V111

PROJECT MANAGEMENT: PERT. CPM - differences & applications, Critical

path, QErcrmlnul ion of floats, importance, project crashing. smoothing and
numerical examples,

TEXT BOOKS: - www.fntuworld.com

I Industriad Engineering and management by O.P Khanna, Khanna
Publishers,

“

2 I?’HﬂLL‘?lri-‘lf Engineering and Production Management, Martand Telsang,
S.Chand & Company Ltd. New Delhi

REFERENCE BOOKS:

. Operaticns Management by I.G; Monks, MeGrawITill Publishers.
Industrial Engineering by Banga & Sharma.

Principles of Management by Koontz O Donnel, McGraw Hill Publishers,
Statistical Quality Control by Gupta.

]

EC
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JAWAHARLALNEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
[l Year B. Tech. Mech. Engg. 11-5en.
METROLOGY & INSTRUMENTATION LAB
Note: MINIMUM OF 6 EXPERIMENTS FROM EACH SECTION
METROLOGYLAB

. Measurement of lengths, heights, diameters by Vernier callipers,
micrometers efc,

2. Measurement of bores by internal micrometers and dial bore indicators.

3, Use of gear tooth Vernier callipers and checking the chordal thickness
ol spur gear.

4, Machine tool alignment test on the lathe,
5. Machine tool alignment test on milling machine.
6 Angle and taper measurements by Bevel protractor, Sine bars, etc.

7. Use of spirit level in finding the straightness of a bed and flatness of a
surface,

% Thread measurement by two wire/ three wire method & Tool makers
microscope,
9. Surface roughness measurement by Talysurf.
INSTRUMENTATIONLAB i W, .jﬂtuWﬂT&f com
l. Calibration of Pressure Gauges
2. Calibration of transducer for temperature measurement,
]

3 Study and calibration of LVDT transducer for displacement
measurement,

4. Calibration of strain gauge for temperature measurement,
5. Calibration of thermocouple for temperature measurement,
i} Calibration of capacitive transducer for angular displacement.

i Study and calibration of photo and magnetic speed pickups for the
measurement of speed.

orld.com
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L Calibration of resistance temperature detector for temperature
IMEAALUTEImEent.

o, Study and calibration of a Rolameter for low measurement,

iy Study and use of a Seismic pickup for the measurement of vibration
amplitude of an eogine bed at various loads.

It Study and calibration of Mcleod gauge for low pressure.

JAWAHARLALNEHRUTECHNOLOGICALUNIVERSITY KAKINADA

111 Year B. Tech. Mech, Engg, T1-Sem. WWW.jn tﬂwﬂ?‘ﬁﬁﬂ_m_!
HEATTRANSFER LAR

L Determination of overall heat transter co-cfficient of a composite slab

2 Determination of heat transfer rate through a lagged pipe.
Determination of heat trapsfer rate through a concentric sphere

4. Determination of thermal conductivity of a metal rod,

5 Determination of efficiency of a pin-fin

f Determination of heat transfer coefficient in forced convection

Determination of heat transfer coefticient in nateral convection.

=1

5 Determination of effectiveness ol parallel and counter flow heat
exchangers,

% Determination of emissivity of a given surface,

1 Determination of Stefan Boltzman constant,

11, Determination of heat transler rate in drop and film wise condensation.
12, Determimalion ot eritical heat Hux,

13, Demonstration of heat pipe.

14, Study of two - phase [low,

www.jntuworld.com
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INTELLECTUAL PROPERTY RIGHTS AND PATENTS - I

Unit 1 Intellectual Property Law Basics — Types of Intellectual Property — Agencies
responsible for Intellectual Property Regristration - Cyber crime and E-commerce —
International Aspects of Computer and Online Crime

Unit 2 Introduction to Patent Law — Rights and Limitations — Rights under Patent Law —
Patent requirements - Ownership - Transfer - Patents Application Process — Patent
Infringement - Patent Litigation - International Patent Law — Double Patenting —
Patent Searching — Patent Law Treaty - New developments in Patent Law - Invention
Developers and Promoters

Unit 3 Introduction to Transactional Law: Creating Wealth and Managing Risk — The
Employment Relationship in the Internet and Tech Sector — Contact for the Internet
and Tech Sector - Business Assets in Information Age — Symbol and Trademark —
Trolls and Landmines and other Metaphors

Unit 4 Regulatory , Compliance and Liability Issues — State Privacy Law - Date Security —
Privacy issues - Controlling Over use or Misuse of 1 Intellectual Property Rights

Books:

1. Deborah E.Bouchoux: “Intellectual Property”. Cengage learning , New Delhi

2. Kompal Bansal & Parishit Bansal “Fundamentals of IPR for Engineers”, BS Publications
(Press)

3. Cyber Law. Texts & Cases, South-Western’s Special Topics Collections

4. Prabhuddha Ganguli: ‘ Intellectual Property Rights” Tata Mc-Graw —Hill, New Delhi

5. Richard Stim: “Intellectual Property”, Cengage Learning, New Delhi.

6. R.Radha Krishnan, S.Balasubramanian: “Intellectual Property Rights”, Excel Books. New

Delhi
M.Ashok Kumar and Mohd.lgbal Ali: “Intellectual Property Right” Serials Pub.

~
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