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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. ME-I Sem L T/PD C
4 ~f-I- 4
(A72407) AUTOMOTIVE ELECTRICAL AND AUTOTRONICS
Unit-l
Automobile Batteries: Principles of lead acid cells and their characteristics.
construction and working of lead acid battery. types of batteries, testing of
batteries, effect of temperature on capacity and voltage, battery capacity,
voltage, efficiency, charging of batteries, sulphation and desulphation,
maintenance and servicing. New developments in electrical storage.
Charging system: Principle of generation of direct current. construction
and working of alternator generating systems.
Unit-Il _wvﬂ_gm}_i_‘n'a.j-_z;«sii}updaE%.in
Ignition System: Conventional ignition system and study of its components.
Types of ignition systems, )spark advance and retarding mechanisms. Types
of spark plugs, k;n tion/ ﬁr.p,im' | maintenance, servicing and fault diagnosis.
Electronic ignition systems, {p’g@@med ignition, distributorless ignition.
Starter-motor: Construction aﬁﬂ'/wgrking of series and shunt automotive
startellinb{or, types of device arrelng@?nent, solenoid switches, starter motor
troubles and repairs.
Unit-ll{\’} 'yl-:%
Wiring for auto electrical Systems: Earth return and insulated retumn
systems; sbx, volt and twelve \.;Q[tzgystems, fusing of circuits, low and high
voltage a-utgmm'sce ce_a_p_l%s;‘;,wtﬁi'r;g diagram for typical automotive wiring
systems, maintenance and\servicing.
Dash board units and electrical accessories: automobile illumination,
head lamp construction and wiring, horn, wind screen wiper signalling
devices, fog lamps, auxiliary lighting , temperature gauge, oil pressure gauge,
fuel gauge, speedometer, and odometer.
Unit-IV '
Hybrid Electric vehicles: Electric vehicle and hybrid vehicles, performance,
electric motor ratirig, Power propulsion: force — velocity characteristics,
velocity and acceleration, distance travelledtractive power.

Hybrid vehicle architecture: Hybrids based on architecture, Hybrid based on
transmission assembly, Powertrain component sizing, EV, HEV powertrain
sizing.
Unit-V
Electric motor drives: DC drives, AC drives. SRM drives. Powertrain

WWW.universityupdates.in
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components and brakes, Electric vehicle powertrain, gears, clutches,
differential, transmission and brakes. Hybrid control strategy.

TEXTBOOKS:

1. Automotive Electrical auxiliary systems - by N. R. Khatawale.

2. Electric and Hybrid Vehicles, by IgbalHussain CRC press, Yes Dee
Publishing Pvt. Ltd. ‘www.universityupdates.in_ -

REFERENCES: R R : o

i Automotive Electrical sy§1g\rﬁs-~8y Young and é'rﬂfﬁih Butterworth.

2 Basic automotive electrfcat Aystems - by C.F’.NékﬁwanpatRai.

3. Automotive mechanics - by William H. Grouse, TMH—=,

4

Automotive Technologﬁéﬂectr’icity and Electronics by Al Santini, Yes
Dee Publishing Pvt. Ltd. %:‘}

Automotive Electrical E((@ment - by P.L. Kohli, TMH.

6. Understanding Automotivg”,%l \tronicsl by. y B. Ribbens,
Elsevier, Yes Dee Publishing P )I,ztd'—} f@ N
: (.8 5 ERTR S I

o
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-I Sem L T®”D C
4 -i-/- 4
(A72406) AUTOMOTIVE CHASSIS AND SUSPENSION
UNIT-I

Introduction to Chassis System:introduction: Requirements of an
automobile with types of automobiles, layout of an automobile with reference
to power plant, power required for propulsion, various resistances to motion
of the automobile.

Frames: Types of frames, materials, calculation of stresses on sections,
constructional details, loading points. testing of frames. Wheels and tyres:
Types of wheels, construction. structure and function of tyres, static and
function of tyres. -
s e =

UNTI-II & .\A1 PR

3R WV 4 ;
Two and three wheelers: construction details of frames and forks,
suspension. systems and shock abséﬁers. different arrangement of cylinders.

Steeriné‘é‘}?y?stems: types of steeringrgéhrs, front axle. under steer and over
steer, wheel alignment. power steering, steering geometry, wheel balancing.

UNIT-IE, £t

Brakes: Types of brakes, stopping distance and time. brake efficiency, weight
transfer, bfafgég.hoe theory, deternination of braking torque, braking systems
-mechanicil, hydraulic, disc, parking and emergency brakes, servo and
electrical brakeg/ details of hydraulic system, mechanical system and
components. types of master cylinders, factors influencing operation of brakes
such as operating temperature, lining, brake clearance, pedal pressure,

linkages etc.
UNIT-IV
Suspension: Types of suspension, leaf springs, materials, independent
suspension, torsion bar, air bellows or pneumatic, suspension, hydraulic
suspension, constructional details of telescopic shock absorbers. types,
vibrations and riding comfort, role axis of spring suspension.

UNIT- V

Engine Mounting: Front Wheel Mounting, Rear Wheel Mounting, Engine
mounting, Various types of springs used in suspension system. Requirements
and various types Material.

Testing: Testing procedures, types of tests and chassis components,
equipment for lab and road tests, preparation of test reports.

www.universityupdates.in
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www.universityupdates.in

TEXTBOOK:
1. Automotive chassis and body - P. L. Kohli, TMH.
2. The Automotive Chassis Vol 1, and Vol. 2, By Giancarlo, Lorenzo,

Springer, Distributed by Yes Dee Publishing Pvt. Ltd.
REFERENCE BOOKS

1. Road Vehicle Accident Reconstruc[m:h W F&.ﬁ )‘V Dukktpatl New
Age International Publlshgrs

2. The Automotive Body b;/\Lofenzo Morellol, Sprlngef‘tglstnbuted by
Yes Dee Publishing Pvt. Lid.

Introduction to automob@'gngmeermg -N.R. Khatawate Khanna pub.
Automotive mechanics -Joseph | heitner. Affiliated Eé;}West Press
Problems in Automobile %’ngmeenng -N.K.Giri, Khanna Pub

Automotive Chassis -P.M. Hefdt Chilton & Co. 5 «
)y T‘J* \\ p=
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU- Sem : L TPD C

_ \1’\\’\\'.&111\21'§i[§r£§)_(1Q!%én_ % ot 9
i (A70328) CAD / CAM

UNIT -1’

Fundamentals of CAD/CAM, Automation , design process, Application of
computers for design, Benefits of CAD, Computer configuration for CAD
applications, Computer peripherals for CAD ,Design workstation, Graphic
terminal, CAD software- definition of system softwaré and application software
,CAD database and structure.

Geometric ‘Modeling: 3-D wire frame modeling, wire frame entities and
their definitions, Interpolation and approximation of curves, Concept of
parametric and non-parametric. representation of curves, Curve fitting
techniques, definitions of cubic spline, Bezier, and B-spline.

i
UNIT-II \\ LE} e(;;é . . .
Surface modeling:| Algeby ;é Sapg_d ‘geometric form, Parametric space of
surface, Blending functions,paramietrization of surface patch, Subdividing,
Cylindricatsﬁrll’ace, Ruled surface,“S;f%:e of revolution Spherical surface,
Composifé:ﬁﬁrface, Bezier surface. B-spline surface, Regenerative surface
and pathological conditions.

Solid Mqﬂ%lling: Definition of cell%position and spatial occupancy
enumeration, Sweep representation, Constructive solid geometry, Boundary
representatpt’lgs).f | J ?)@z)

UNIT -1l L2 l,lg = {:;i N

NC Control Prod ji&rﬁ ;g}rs ms : Numerical control, Elements of NC
system, NC part programming : Methods of NC part programming, Manual
part programming, Computer assisted part programming, Post Processor,
Computerized part program, SPPL (A Simple Programming Language). CNC,
DNC and Adaptive Control Systems.
UNIT - IV

Group Technology: Part families, Parts classification and coding. Production
flow analysis, Machine cell design.

Computer aided process planning: Difficulties in traditional process
planning, Computer aided process planning: retrieval type and generative
type, Machinability data systems.

Computer aided manufacturing resource planning: Material resource
planning, inputs to MRP, MRP output records, Benefits of MRP, Enterprise
resource planning, Capacity requirements planning.

www.universityupdates.in
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UNIT -V

Flexible manufacturing system: F.M.S equipment, FMS layouts, Analysis
methods for FMS benefits of FMS.

Computer aided quality control: Automated inspection- Off-line, On-line,
contact, Non-contact; Coordinate measuring machines, Machine vision.

Computer Integrated Manufacturing: CIM system, Benefits of CIM, Benefits
of CIM.

TEXT BOOKS:
1, CAD/CAM /Groover M.P./ Pearson t;og I

2, CAD/CAM Concepts and Applrcatuﬁw é)&aQ]anHl

REFERENCE BOOKS : Vi

i CAD/CAM Principles and:j)llcatronslPN Rao/ TNl

2. CAD / CAM Theory and Practice/ Ibrahim Zeid/TMH.

= CAD / CAM / CIM/RadhaKrishnan and Subramanian/ Mew Age.

4 Principles of Computer Aided Design and Manufacturing/ Farid

\-wm'_mxivm'sitpxpdages Jn

Amirouche/ Pearson.

5. Computer Numerical ContraT Qon pts and pr a%ingfwarren S
Seames/ Thomson. ﬁ

WWW. xmiver: 511\112@:3(@_%_ AN
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JAWAHARLAL NEHRU TECHNCLGGICAL UNIVERSITY HYDERABAD

iV Year B.Tech. ME-| Sem L TmRDb C
4 =f-l- 4
{A70343) INSTRUMENTATION AND CONTROL SYSTEMS
UNIT =1

Definition — Basic principles of measurement — Measurement systems,
generalized configuration and functional descriptions of measuring
instruments — examples. Dynamic performance characteristics — sources
of error, Classification and elimination of error. :

UNIT ~11 www.universityupdates-I

Measurement of Displacement: Theory and construction of various
sransducers to measure displacement — Piezo electric, Inductive,
capacitance, resistance, ionization and Photo electric transducers,
Calibration procedures.

Measurement of Temperature: Classification — Ranges — Various
Principles of measurement ~ Expansion, Electrical Resistance — Thermistor
— Thermocouple — Pyr ‘tt?rsg—)Tqmperature Indicators..

Measurement of P‘res‘@l].ltéf f &%ﬂéssj—j;q!&assiﬁcation — different principles
used. Manomsters, Piston, Bou’rfd\ompressure gauges, Bellows —
Diaphragm gl &s. Low pressure meé,sg‘%ment — Thermal conductivity

gauges — ionization pressure gauges, icleod pressure gauge.
UNIT-H

Measuremen.‘td\é‘f Levell: Direct method — {Hdirect methods — capacitative,
ultrasonic, magnetic, cryogenic fuel level indicators — Bubbler level
indicators. & o

il o P A o ] E
Fiow Measuremenﬁ‘.x’Rﬁ}a’ﬂe%‘:ﬁggﬁétlc‘ Ultrasonic, Turbine flow meter,
Hot — wire anemometet, t.a gfn oboler Anemometer (LDA) .
Measurement of Speed: Meachanical Tachometers — Elecirical
tachometers ~ Strobescope, Non- contact type of tachometer.

Measurement of Acceleration and Vibration: Different simple instruments
— Principles of Seismic instruments — Vibrometer and accelerometer using
this principie. :

UNIT -1V www.upiversityupdates.ia

Strese Strain Measurements: Various types of siress and strain
measurements — electrical strain gaude — gauge factor - mathod of usage
of resistance strain gauge for bending compressive and tensile straing —
usage for measuring torque, Strain gauge Roseftes.

Measurement of Humiditr Moisture content of gases, sling psychrometer,
Absorption psychrometer, Dew point maler
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Measurement Of Force, Torgue And Power: Elastic force meters, load
cells, Torsion meters, Dynamometers.

UNIT =V _\wm'w.1}nive1'si_'g{_update§_._in
Elements of Control Systems: Introduction, Importance — Classification —
Open and closed systems Servomechanisms — Examples with block
diagrams — Temperature, speed and position control systems.

TEXT BOOKS:

1. Measurement Systems: Applications & Design / D.S Kumar/
Anuradha Agencies. AR 1

2 Instrumentation, measur_emenﬂ aMﬂy%yé,JB.C.Nakra &
K_K.Choudhary/ TMH. B ;o

REFERENCE BOOKS: &7 il

1. Principles of Industrial Instrumentation and Cortrol Systems/
Chennakesava R Alavalgh?engage Learning.

2. Instrumentation and’ C¥ntrol systems! S.Bhaskg}_Anuradha

Agencies.
- & oo i
B Experimental Methods for ?@ge_[s / Holm%r_u@) w Hill.
4. Mechanical and Industrial Mea rementaV RK. Jain/ Khanna

Publishers.
5. Mechanical Measurements / Sirchi and Radhakrishna / New Age.
8. Instrumentation & Mech. Measurements /A.K. Tayal /Galgotia

Publications.

www.universityupdates.in
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-l Sem L T/PD Cc
4 f 4
(A70349) METROLOGY AND SURFACE ENGINEERING
(ELECTIVE-1) )da'(eﬁ_-:l}?. 4
. jversityupeE="
UNIT -1 Lkl

Systems of limits and fits: Introduction, normal size, tolerance limits,
deviations, allowance, fits and their types — unilateral and bilateral tolerance
system, hole and shaft basis systems — interchangeability and selective
assembly. ‘Indian standard Institution system — British standard system,
International Standard system for plain ad screwed work.

Linear Measurement: Length standard, line and end standard, slip gauges
— calibration of the slip gauges, Dial indicator, micrometers.
UNIT -1l S www.universityupdates.in

Measurement Of / g!gs Tapers: Different methods — Bevel protracter
—angle slip gauge \spﬁrntjl \?ﬁﬁsg— sine bar — Sine plate, rollers and spheres

used to determine the tapers. <" 7.
Limit Gauges« Taylors principle —‘D\?ﬂf@n of go and No go gauges, plug
ring, snap; , taper, profile and position gauges.

Optical Measuring Instruments: Toolmaker’s microscope and its uses —
collimatorg,:gptical projector — optical fiats and their uses, interferometer.

Flat Surface Measurement: Measurement of flat surfaces — instruments
used — strai >dges — surface p!ai optical flat and auto collimator.

UNIT-tl Y e o u\( N

Surface Roughness’ I\ﬁb\ésurement leferences between surface
roughness and surface waviness-Numerical assessment of surface finish —
CLA,R, R.M.S Values — Rz values, Rz value, Methods of measurement of
surface finish-profilograph. Talysurf, ISI symbols for indication of surface
finish. :

Measurement Through Comparators Comparators — Mechamcal
Electrical and Electronic Comparators, pneumatic comparators and their
uses in mass production.

Screw Thread Measurement: Element of measurement — errors in screw
threads — measurement of effective diameter, angle of thread and thread
pitch, profile thread gauges.

Gear Measurement: Gear measuring instruments, Gear tooth profile
measurement. Measurement of diameter, pitch pressure angle and tooth
thickness.
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Coordinate Measuring Machines: Types of CMM, Role of CMM, and
Applications of CMM.

UNIT — IV

Machine Tool Alignment Tests: Requirements of Machine Tool Alignment
Tests, Alignment tests on lathe, milling, drilling machine tools.. Preparation
of acceptance charts.
UNIT-V

Surface Engineering: Surface texiure and properties, Surface cleaning
techniques, Surface integrity, Wear and its measurements, Lubricants and
its selection for reducing wear, Principles of corrosion and remedial measures,
Laser applications for surface modmcatlons A0,

Surface Treatments: Mechanical surf\q LJ t:/é(a!trhgni and coatmg,
casehardening and surface coating, 1hen'nal spraying, Vapaur deposition,
lon implantation, Diffusion coatlngﬁectro plating, Eiectrdté’ég lating and
Electro forming, Ceramic, Organi d Diamond coating. £

TEXT BOOKS:

y i Manufacturing Engineerinﬁnd Technology, Serope Kﬁﬁakjian and
Steven R. Schmid, Ed. 4, _Pearson Publications 2001. -

2. Metrology and Measurem@ Anand Bewoor V){&Ej\. Kulakarni,
TMH, 2008. g

3. Principles of Englneenng Metézlrog(ylj Rahendra JAICO
Publications, 2008. :

‘www.universityupdates.in

Www.universityupdates.in

REFERENCES:

1. Fundamentals of D|mensronal Metrology, 4e , Connie Dotson,
Thomson, 2003.

2. Surface Engineering with Lasers/ Dehosson J.T.

5 Surface Engineering for corrosion and wear. resistance / JR Davis/
Woodhead Publishers.

4. Precision Engineering and Manufacturmg/ R.L Murty/ Newage

Publications, 2009.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-l Sem L TPD C
4 -/-/- 4
(A72408) AUTOMOTIVE POLLUTION AND CONTROL
(ELECTIVE - b

UNIT -1 w\w;.uni'v‘ersit}“l)dﬂte‘p"m
Laws and Regulation: Historical background. regulatory test procedures
(European cycles). Exhaust gas pollutants (European rail road limits),
particulate pollutants, European statutory values, inspection of vehicles in
circulation (influence of actual traffic conditions and influence of vehicle
maintenance).Euro norms, Bharat stages.

Automobile pollutants: Carbon and Nitrogen Compounds - (CO, CO2, NOx),
Ammonia and Amines, Hydrocarbons, volatile compounds, evaporative
losses, analysis of particulates.
UNIT -l :
Pollutants"_f_[om Sl engines; Mechanism & formation of HC, CO, and NOx
in Sl engines.Engine a_n_q operating variables affecting pollutants in Sl

. La. ) 1 = -
engines. Control teqﬁ bjm}qaﬁilﬁeﬁa‘taiytlc converter and Exhaust Gas

www.universityupdates.in

Recirculation systems! *

Pollution from Cl engines; Mechaniefi of formation of HC, GO, NOx, and
Soot in Cl engines.Factors affecting erfiéé?ons in Cl engines.

UNIT -l

Lean burn &,stratified charge engif‘f&. Multipoint fuel injection and
Gasoline direct injection methods. Common rail fuel injection in diesel
engines. Exhaust gas recirculation.

Post combusﬁéﬁtt?g,atments: mu@&glion, exhaust gas composition before
treatment, catalytic donyerers\ xidation and three way types thermal
reactors, installation of ca lysts in exhaust lines, NOx treatment in diesel
engines, particulate traps for diesel engines, particulate trap regeneration.
UNIT - IV

Instrumentation for pollution measurements: NDIR-analysers, thermal
conductivity and flame ionization detectors, analysers for Nox, Gas
chromatograph. Orsat apparatus, smoke meters- spot sampling and
continuous indication types like Bosch, Hartridge. Particulate measuring
systems.Dilution tunnels — full flow and partial flow.

UNIT-V

Sl and Cl engine fuel requirements Knock in S| and Cl engines. Knock
rating of Sl and Cl Engine fuels. Alternative fuel like Hydrogen, Natural gas,
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LPG, Vegetable oil and biodiesel, their production, properties, storage and
performance as engine fuels.

Economic challenges: Introduction, cost of improvement to SI engines,
cost of injection systems, cost of improvement in Diesel engines, economic
consequences of introducing the catalyst, additional costs incurred by diesel
traps. cost of periodic inspection of pollution control systems and evaporative

control systems. : _ :
www.unive rsityupdates.mn.

TEXT BOOKS : }
18 Bosch — Gasoline fuel in;ectlon - Bosdr{ buﬂlrdahons

2. Bosch — Diesel fuel lnjectlon — Bosch Publ:caf:éns,«»
REFERENCES: &7 2

1. Automobiles and Pollution —PaulDegobert (SAE).

Diesel engine operatloﬁ,&anual V.L Maleev, CBS%@

1.C. Engines -E.F. Obert, Harper& Row.

Engine emission -Spnnéé:’é‘pd Patterson, Ple;a@y’ress
HeinsAeisth — Internal Confbus}r?ﬁ I% § QAE Pubilcatlons.

21 10300
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-l Sem L T/PD C

4 =f-I- 4

(A70348) MECHATRONICS
(ELECTIVE - )

UNIT-I
Mechatronics systems, elements, levels of mechatronics system,
Mechatronics desigh process, system, measurement systems, control
systems, microprocessor-based controllers, advantages and disadvantages
of mechatronics systems. Sensors and transducers, types, displacement,
position, proximity, velocity, motion , force, acceleration, torque, fluid pressure,
liquid flow, liquid level, temperature and light sensors.

UNIT-I : www universityupdatesi0

Solid state electronic de idélé, Fﬁl’)jingtion diode, BJT, FET, DIAand TRIAC.
Analog signal con‘d_iﬁbni‘jg,\anﬁph ler )ﬁlte:jng. Introduction to MEMS & typical
applications. .= RV

T2 I A

A

Hydraulic and pneumatic actuating systems, Fluid systems, Hydraulic and
pneumatic sysigms, components, control \%ﬁs electro-pneumatic, hydro-
pneumatic, el o-hydraulic servo systems: echanical actuating systems
and electrical gg’g%tlng systems. 7
UNIT-IV WP v %G‘P

LT I
Digital electronics gdé j@ - diditalogic control, micro processors and
micro controllers, programmiig; process controilers, programmable logic
controllers, PLCs versus computers, application of PLCs for control.

UNIT-V
System and interfacing and data acquisition, DAQS , SCADA, Ato D and D
1o A conversions; Dynamic models and analogies, System response. Design
of mechatronics systems & future trends. " e

VWW. versityupaates.im
TEXT BOOKS: www.universityupdates .1t

1. MECHATRONICS Integrated Mechanical Electronics Systems/KP
Ramachandran & GK Vijaya Raghavan/WILEY India Edition/2008.

2. Mechatronics Electronics Control Systems in Mechanical and
Electrical Engineering/ W Bolton/ Pearscn Education Press/3rd
edition, 2005.

REFERENCES:

1. Mechatronics Source Book by Newton C Braga, Thomson

Publications, Chennai.
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www.universityupdates.in
Mechatronics — N. Shanmugam / Anuradha Agencies Publishers.
Mechatronics System Design / Devdas shetty/Richard/Thomson.
Mechatronics/M.D.Singh/J.G.Joshi/PHI.

Mechatronics — Electronic Control Systems in Mechanical and
Electrical Engg. 4" Edition, Pearson, 2012 W. Bolton.

Mechatronics — Principles and Application Godfrey C. Onwubolu,
Wisevier, 2006 Indian print.

www.universityupdates.in
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-l Sem L TPD C
4 -I-I- 4
(A70346) MECHANICAL VIBRATIONS
(ELECTIVE - 1)
UNIT- I
Single Degree of Freedom Systems : Undamped and damped free
vibrations; forced vibrations coulomb damping; Response to excitation;
rotating unbalance and support excitation; vibration isolation and
transmissibility- Response to Non Periodic Excitations: unit impulse, unit
step and unit Ramp functions; response to arbitrary excitations, The
Convolution Integral; shock spectrum; System response by the Laplace
Transformation method.
UNIT- Ii: (o
i R prna
Two Degree Free stterh&: Principal modes- undamped and damped
free and forced vibrations; unda'mpgd:»vibration absorbers.
UNIT-III:!QEL' . '
Mutti Deg‘f'ee Freedom Systems: Matrix formulation, stiffness and flexibility
influence coefficients; Eigen value blem: normal modes and their
propertie%‘,:fEree and forced vibration Modal analysis; Method of matrix
inversion; Torsional vibrations of mylfi- rotor systems and geared systems;
Discrete- ﬁpﬁa§ystems. 55
i o8 L .
Vibration Még$’_qri;fltg Inglc@nel);ﬂs: Vibrometers, velocity meters &
accelerometers, |17} (7] '\
UNIT- IV:
Frequency Domain Vibration Analysis: Over view, machine-train monitoring
parameters-Data base development-vibration data acquisition-trending
analysis-failure- node analysis-signature analysis-root cause analysis.
UNIT V:
Numerical Methods: Raleigh's stodola’s, Matrix. iteration, Rayleigh- Ritz
Method and Holzer’s'methods. 5 =
TEXT BOOKS: wwiw.universityupdates I

www.universityupdates.in_

1. Mechanical Vibrations/Groover/Nem Chand and Bros.

2. Elements of Vibration Analysis / Meirovitch/ TMH, 2001.
REFERENCE BOOKS:

1. Mechanical Vibrations/VP Singh/Danapathi Rai & Sons.
2. Mechanical Vibrations/ SS Rao/ Pearson, 2009/4* Edition.
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Mechanical Vibrations/Debabrata Nag/Wiley.
Vibration problems in Engineering / S.P. Timoshenko.
Mechanical Vibrations and sound engineering/ A.G.Ambekar/ PHI.

Theory and Practice of Mechanical Vibrations/JS Rao & K. Gupta/
New Age Intl. Publishers/Revised 2™ Edition.

www.universityupdates.in _
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-l Sem L TPD C
4 -I-f- 4
(A70355) ROBOTICS
(ELECTIVE - 1)
UNIT -1
Introduction, Automation and Robotics — An over view of Robotics —
classification by coordinate system and control systems - Components of
the Industrial Robotics: Degrees of freedom — End effectors: Mechanical
gripper — Magnetic — Vacuum cup and other types of grippers — General
consideration on gripper selection and design, Robot actuator and sensors.
UNIT -1l
Motion Analysis: Basic rotation matrices — Composite rotation matrices —
Euler Angles — Equiya_lg‘\r‘t ﬁi@g}%’i‘andj;\xis — Homogeneous transformation —
Problems. e R W
Manipulator ljs_irigmatics: D-H no;cétifiné - Joint coordinates and world
coordinates J@Nard and inverse kiner% — problems.
UNIT - 1ll www.universityupdates in
Differential g@@ematics: Differential Kingpiratics of planar and spherical
manipulators - Jacobians — problems. '
Robot Dynaf@&:ﬂ\l_agrange & @@ormulations — Newton-Euler
formulations — Progjéms-on p qa?h.(@iink manipulators.
ﬁ_, )) (T \ ;
UNIT IV = (x\ ;
Trajectory Planning: Joint space scheme — cubic polynomial fit — Avoidance
of obstacles — Types of motion: Slew motion - joint interpolated motion —
straight line motion — problems.
Robot actuators and Feed back components: Actuators: Pneumatic.
UNIT V i il
Robot Application 7in Manufacturing: Material handling - Assembly and
Inspection — Work cell design, work volume, Robot screan.

TEXT BOOKS : ‘ www.universityupdates.in
1. Industrial Robotics / Groover M P /Pearson Edu.
2. Introduction to Robotic Mechanics and Control / JJ Craig/ Pearson/

3¢ edition.
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REFERENCES :
1. Robotics / Fu K S/ McGraw Hill.
2. Robotic Engineering / Richard D. Klaftez/ Prentice Hall

3. Robot Analysis and Intelligence / Asada and Slotine / Wiley Inter-
Science.

4, Robot Dynamics & Control/Mark W. Spong and M. Vidyasagar / John
Wiley & Sons (ASIA) Pvit. Lid.

www.universityupdates.in
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

IV Year B.Tech. AU-| Sem L TPD C
4 -f-1- 4
{A70430) MICROPROCESSORS AND MICROCONTROLLERS
(ELECTIVE -h)
Course Objective:

° To develop an in-depth understanding of the operation of
microprocessors and microcontroliers, machine language
programming & interfacing techniques.

UNIT I

8088 Architecture: 8086 Architecture-Functional diagram, Register

Organization, Memory Segmentation, Programming Model, Memory

addresses, Physical Memory Organization, Architecture of 8086, Signal

descriptions of 8086- Common Function Signals, Timing diagrams, Interrupts

of 8086.

UNIT -il:

instruction Set and-Assembly Language Programming of 8086:

Instruction formgts', ,}1\ ﬁé,sfe.j\nﬂd; Wjd_es, Instruction Set, Assembler Directives,

Macros, Simple Programs invo mg Logical, Branch and Call Instructions,

Sorting, Eyaluating Arithmetic EXbEéS%]S, String Manipulations.

UNIT -2/ <

/O Interface: 8255 PP, Various Modes of Operation and Interfacing to 8086,

Interfacing“lf-_(eyboard, Display, D/A anquJD Converter.

Interfacing with advanced devices: Memory Interfacing to 80886, Interrupt

Structure of 8086, Vector Interrupt@ge, Interrupt Service Routine.

Communication-interface: £ figb Communication Standards, Serial Data

Transfer Schemes,{_?ﬁg :J?}SA)Tﬁrchitecture and Interfacing.

UNIT -IV: ’

Introduction to Microcontrollers: Overview of 8051 Microcontroller,

Architecture, UOéP-QI'tS, Memory Organizatiqi,thddressing Modes and

Instruction set of 8051, Simple Programs '
UNIT -V: www.universityupdates.in

www.universityupdates.in_

8051 Real Time Ct!)nt,roi: Programming Timer Interrupts, Programming
External Hardware Interrupts, Programming the Serial Communication
Interrupts, Programming 8051 Timers and Counters

TEXT BOOKS:
1. D. V. Hall, Microprocessors and Interfacing, TMGH, 2™ Edition 2006.
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2. Kenneth. J. Ayala, The 8051 Microcontroller , 3" Ed., Cengage

Learning.

REEERENCE BOOKS: WWW. unn__gpmupdqtes m

T Advanced Microprocessors and Peripherals — A. K. Ray and K.M.
Bhurchandani, TMH, 2™ Edition 2006.

2 The 8051Microcontrollers, Architecture and Programming and

Applications -K.Uma Rao, Andhe Pallavi, Pearson, 2009.

3: Micro Computer System 8086/8088 Familﬁ;}ig:mﬁcm e,]Programmmg
and Design - Liu and GA Gibson; PHl 2 s

4, Microcontrollers and Appllcatlm\ﬁ]ay V. Deshmukh, ‘I'M:GH 2005.

B. The 8085 Microprocessor: Arc @ ture, programming an acing
— K.Uday Kumar, B.S.Umashankar 2008, Pearson.

Course Ouicome: * www.university sityupdates.in }

° The student will learn the internal organlzatlon of popular 8086/8051

microprocessors/microcontrolle

° The student will learn hardware/ﬁ ﬁsoftw u\i@,raction and
integration. - i

. The students will learn the design of microprocessors/
microcontrollers-based systems.

\.\'\ﬂ\'.lmivexs_ityupdages.lp
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IV Year B.Tech. AU-I Sem L TPD C
, 4 “f-I- 4
(A70338) COMPUTATIONAL FLUID DYNAMICS
(ELECTIVE — lI)
UNIT-I
Elementary details in numerical techniques: Number system and errors,
representation of integers, fractions, floating point arithmetic, loss of

significance and error propagation, condition for instability, computational
methods for error estimation, convergence of sequences.

Applied Numerical Methods: Solution of a system of simultaneous Linear
Algebraic Equations, iterative schemes of Matrix Inversion, Direct Methods
for Matrix inversion, Direct Methods for banded matrices.

UNIT - Ii \\'\x'\l'.yn__i\‘_el'fa‘it_y}lpdﬂi?b';i,l}...
Finite Difference Applications in nieat conduction and Convection — Heat

conduction, steady he \t ?gmc;ugt’ior] in a rectangular geometry, transient heat
conduction, finite differencé a,le,it;@tip_n in convective heat transfer, closure.
: Geadits:

Finite Differences, diécretization,'coﬁ@}gency, stability, and Fundamentals

of fluid ﬂowﬁd‘eling: Introduction, ‘eT:%ﬁtary finite difference quotients,
implementa?‘ aspects of finite-differ equations, consistency, explicit
and implicit methods.

SN <
UNIT-1l 372 Tt
Introduction to first order wave equation; Stability of hyperbolic and elliptic
equations, fundamentals of fluid ﬂngg}sdeiing, conservative property, the
upwind scheme? /2, . = 25 .
UNIT - IV : f’?) (?ﬁ \( " www.universityupdatesIi
Review of Equations Goverhing Fluid Flow and Heat Transfer: Introduction,
conservation of mass, Newton's second law of motion, expanded forms of
Navier-stokes equations, conservation of energy principle, special forms of
the Navier-stokes equations.
UNIT-V
Finite volume method: Approximation of surface integrals, volume integrals,
interpolation and differentiation practices, upwind interpolation, linear
interpolation and quadratic interpolation.
TEXT BOOKS:

1. Numerical heat transfer and fluid flow / Suhas V. Patankar/ Hema
shava Publishers corporation & Mc Graw Hill.
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2. Computational Fluid Flow and Heat Transfer/ Muralidaran/ Narosa
Publications. : ) 3

REFERENCES: Www.universityupdates.in

1 Computational Fiuid Dynamics: Basics with applications/John D.
Anderson/ Mc Graw Hill.

2. Fundamentals of Computational Fluid Dynamics/Tapan K. Sengupta
! Universities Press.

3. Introduction to Theoretical and Computational Fluid Dynamics/C.

Pozrikidis/Oxford University Press/2™ Edition.

70
74
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IV Year B.Tech. AU-I Sem L T/ID C
4 -/-I- 4
(A70330) FINITE ELEMENT METHODS
(ELECTIVE —lI)
UNIT -1I:

Introduction to Finite Element Methad for solving field problems. Stress and
Equilibrium. Boundary conditions. Strain — Displacement relations. Stress
— strain relations for 2-D and 3-D Elastic problems.

One Dimensional Problems: Finite element modeling coordinates and
shape functions. Assembly of Global stiffness matrix and load vector. Finite
element equations, Treatment of boundary conditions, Quadratic shape
functions.

UNIT - I
Analysis of Trusses: Stiffness Matrix for Plane Truss Elements, Stress
Calculations and problems.

Analysis of Beams: Element stiffness matrix for two noded, two degrees of
freedom per node beam element andgsimp!e problerhs.

UNIT — III: o \ IR,

Finite element modeling: of two dlmensmnaifsjiags analysis with constant

strain triangles and Tient of boundary cond @ps Estimation of Load
Vector, Stresses. &

Finite element modelir]g of Axi-symmetric solids s&b}epted to Axi-symmetric

loading with triangular élements. .

Two dimensional four noded Isoparametric elements and problems.

UNIT - &

Steady State Heat Transfér iza Re\ﬁ%ensmna. analysis of Slab,
N f\tﬁl

fin and two dimensional anal te. Analysis of a uniform shaft

subjected to torsion.
UNIT — V- “ ‘JV\.\ III}.l\ ers,lh'updates 111

www.universityupdates.in

Dynamic Analysis: Eﬁrmulanon of finite element 'model, element - Mass
matrices, evaluation of Elgen values and Eigen vectors for a stepped bar,
fruss. 4

Finite element — formulation to 3 D problems in stress analysis, convergence
requirements, Mesh generation, techniques such as semi automatic and
fully Automatic use of softwares such as ANSYS, NISA, NASTRAN, etc.

TEXT BOOKS:
1. The Finite Element Methods in Engineering / SS Rao / Pergamon.

)
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2 Finite Element Methods: Basic Concepts and applications/ Alavala/
PHI. :

REFERENCE BOOKS : www.universityupdates.Jn

1: introduction to Finite Elements in En% angLChandrupatIa Ashok
and Belegundu/ Prentice — Hall. TT@!

2. Finite Element Method /Zlncowﬁz { Mc Graw I-fllir

3, Introduction to Finite elem@nalyas/ S.Md. Jalalué}e(\> %i\nuradha
Publications, print-2012.

4. A First Course in the Finite JL%‘l\fment Method/Daryl L Logan/Cengage
Learning/5" Edition.

5. Finite Element Method/Krishina-Murthy / TMH.

6. Finite Element Analysis /Bat({éf}t—l ; %

v LD

)
ﬁ)) '\(UJ \\’ s

www.universityupdates.in
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IV Year B.Tech. AU-I Sem L TPD C
4 -/-I- 4
(A72409) VEHICLE BODY ENGINEERING AND SAFETY
(ELECTIVE i)
UNIT-I

Structural materials: Aluminium alloy sheet. extrusion and casting, Austenitic
and Ferritic stainless steels. alloy steels. Different types of composites, FRP
& Metal Matrix Composites. Structural timbers - properties designing in GRP
and high strength composites different ‘manufacturing techniques of
composites. Thermo plastics, ABS and styrenes. Load bearing plastics, semi-
rigid PUR foams and sandwich panel construction . )
UNIT-iI soR R TR ww.universityupdates.in
Shaping and pacl"(agingi Product zje%ig'q,fand concepts, Aesthetics and
industrial design gg}_g?muter aided drafting, s'cii'?’)%e development, Ergonomics
system design, dash- board instruments, advantes in electronic display, CV
legal dimension. CV-cab ergonomics, mechanical package layout.
Aerodynamics:{gﬁasics, aerofoils, aerodynaﬁi@s drag [ift, pitching, yawing
and rolling moments, 3

determination of laéf‘gjdynamic coefficients ind tunnel testing). racing car
aerodynamics. bluff bgdy /Egrodyr}a(tmise{;,{_\lg | air flows.

Unit-Ii s i

Load Distribution: Types of load carrying structures -closed, integral, open,

fiat types. Calculation of loading cases- static, asymmetric, vertical loads.
Load distribution, stress analysis of structure, body shell analysis.

Body Fiiting and Controls: Driver's seat, window winding mechanism,
Door lock mechanism, other interior mechanisms, driver’'s visibility’ and tests
for, visibility, minimum space, requirements and methods or improving space
in cars. electric wiring and electronic control systems, advanced body
electronics, networking or body systems conirals. "
UNIT-IV wwwuniversityupdates-1
Noise, Vibration, Harshness :Noise and vibration basics. body structural
vibrations, chassis bearing vibration, designing against fatigue, rubber as
an isolator. CV boady mountings.automatic enclosures. sandwich panels,
structure dynamics applied, surety under impact: Impact protection basics.
design for crash worthiness, occupant and cargo restraints. Passive restraint
systems, slide impact analysis, bumper system, energy absorbant foams,
laws of mechanisms applied to safety.
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Unit-v

Vans, trucks and buses: Types of mini coach with trailers, single and double
deckers. design criteria based on passenger capacity; goods to be
transported and distance to be Covered, constructional details: weights and
dimensions; conventional and integral type.

Vehicle stability: Steering geometry vehicle and a curvilinear, path, and
lateral stability. etfects of tyre factors. mé‘éé iétr]ﬁ'u,tbﬁ.,and engine location
i N N ~ .
W

on stability. PR TR P :
4 www.universityupdates.in

TEXT BOOKS: — hel

i Body Engineering - Sydney’F Page. <

2. Vehicle body engineering - Gilcs J Pawlowski.

REFERENCES: s c

1. The Automotive Body, By-Lorenzo Morello, Springer, Yes Dee
Publishers Pvt. Ltd. ~ (2 .

- )_;, 0
2. Automotive chassis - PM. Héldt. fhilfon-8:Cp %>
3. Handbock on vehicle body desigﬁ"’L'SAE} Pﬁblications.

www.umniversityup dates.m
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4 /-f- 4
(A70352) OPERATIONS RESEARCH
{ELECTIVE —il)
UNIT -1 of |

Development — Deﬁnition— Chara'cteristics and Phases — Types of models —
Operations Research models — applications.

Aliocation: Linear Programming Problem Formulation — Graphical solution
— Simplex method — Artificial variables techniques: Two-phase method, Big-
M method. 5

UNIT=H 2 www.universityupdates.in

Transporiation Problem — Formulation — Optimal solution, unbalanced
transportation problem — Degeneracy. '

Assignment problem -f:‘a¥} %faﬁ;@(’n SOptimat solution - Variants of

Assignment Problems ‘?Egja‘\;eliﬁg Salesiia praplem.

UNIT — ill [ <

Sequencing — Intro%gtion — Flow —Shop sequiencing — r jobs through wo
machines — n jobs through three machines — Jop shop sequencing — two
jobs through ‘m’ m@}inea. i

Replacement: Introduction — Replacement of items that deteriorate with
time — when money’ is not counted 2 ounted — Replacement of

iterns that fail completety/#Syoup Re Iasst@}t.
UNIT ~ IV D) ( {‘5 A\ 1

Theory of Games: Infroduction —Terminclogy— Solution of games with saddie
points and without saddle points- 2 x 2 games — dominance principle — m X
2 & 2 x n games -graphical method.

inventory: Introduction — Single item, Deterministic models — Purchase
inventory models with one price break and multiple price breaks —Stochastic
modeis — demand may be discrete variable or continuous variable — Single
Period rnode! and no setup cost.
UNIT-V

Waiting Lines: introduction —Terminology-Single Channel - Poisson arrivals
and Exponential Service times — with infinite population and finite population
models- Multichaninel — Poisson arrivals and exponential service times with

infinite population.

wwwuniver_sj‘gyggd&t_g&gd

Dynamic Programming: introduction — Terminology- Bellman’s Principie of
Optimality - Applications of dynamic programming- shortest path problem —
linear programming problem.
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Simulation: Introduction, Definition, types of simulation models, Steps
involved in the simulation process- Advantages and disadvantages-
applications of simulation to queuing and inventory.
TEXT BOOK :
1. Operations Research /J.K.Sharma 4e. MacMilan. 1
2. Introduction to O.R/Hillier & Liberfnann W (2,
REFERENCE BOOKS : 3
1. Introduction to O.R /Taha@" . . )
2. Operations Research/ NVS Raju/ SMS Education/3™ Revised Edition.
3. Operations Research /g-t.f*{gl.Natarajan, P.Balasubr%}aniam, A.
Temilarasi/Pearson Educaion.
Operations Research / Wa =24 PH! Publications.

5. Operations Research/M.V. /'Qa%r sad, K, Vjj %K' ar Reddy, J.
Suresh Kumar/ Cengage Learn\fﬁg.ﬁ' 7) (;5-; “fty\) \

www.universityupdates.in

www.universityupdates.ii
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IV Year B.Tech. AU-l Sem L TPD C
- -/3/- 2
{AT70386) METROLOGY & MACHINE TOOLS LAE
Section-A:
% Use of gear teeth vermer calipers for checking the chordal addendum

and chordal height of the spur gear.

Machine tool alignment of test on the lathe.

Tool makers microscope and its application

Angle and taper measurements by bevel protractor and sine bars.

Use of spirit, levé}\ahd’ 0 ﬁéal ﬂats in finding the flatness of surface
plate.

6. Thread;ﬂ‘xeasurement by 2—wire ‘an/&,%;wwe methods.
Section-B: = &

1, Introduction of general purpose maﬂnes -Lathe, Drilling machine,
Miliingﬁéchine Shaper, :

or B B0

2 Planing machine, slotting rnachme,ZCylindrical Grinder, surface grinder
and tool’ utter grinder. (-2)
3. Step turmng/emd ﬁﬂer tqrmr{g 0n>!athe machine ey
, 74
4, Thread cutting and k fling 'on -lathe machine. &
5 Drilling and Tapping S&
8. Shaping and Planning §
. = .:f!‘
7. Slotting §/
8. Milling _:::/;/
9. Cylindrical Surface Grinding -
10.  Grinding of Tool angles.
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IV Year B.Tech. AU-I Sem ; L T/hD C
- -/3/- 2
(A72482) AUTOMOTIVE ENGINES LAB-Il AND CAD/CAM LAB

Objective: To impart practical knowledge on automobile working, Servicing
and maintenance of selected components.

Pre Requisite: Automobile Engines.
AUTOMOTIVE ENGINES LAB i :
1. Dismantling and assembly of LMV components as following :

www.universityupdates.in

a. Gear box b) clutch assembly c) Propeller shaft d) differential gear
box e) rear axle f) suspension system g) steering mechanism.

2. Dismantling and assembly of door frames, door locks and window
locks

3. Study of driver's seat layout in anyone LMV and anyone HMV.
F
4. Testing, servicing and charging of batterrésT v

5. Servicing of generator, alternator and starter motor wm}} msmgantlmg,
testing, inspection and assembly\ - {atesin

6. Servicing of ignition systems “*Tf | WWW. muver&itﬂl}“.‘ e

7. Drawing of general electrical wmng diagrams of various vehiclgs (two
and four wheelers ) 7v i}

8. Calibration of micrometer, measurement of plain plug, mea?surement

ST
of plain ring gauge, taper gauge ( > i
9. Measurement of taper using sine ba/éntz;i erﬂg m%ﬂs.

10.  Measurement of base circle diameter a 'tobTh] kness of spur
and helical gears

1 Use of slip gauges, measurement of screw threads using screw thread
micrometer, use of comparators, experiments involving profile
projectors.

Note: Driving practice of a geared two wheeler and anyone LMV for a
minimum of 10 hours during 5th &6th semester must be provided.

CAD/CAM Lab:

1. Drafting : Development of part drawings for various components in
the form of orthographic and isometric. Representation of
Dimensioning and tolerances scanning and plotting. Study of script,
DXE AND IGES FILES.

2. Part Modeling :Generation of various 3D Models through Protrusion,
revolve, shell sweep. Creation of various features. Study of parent
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3.a.

4.a)

b)

~
o

")
e)

f)

; s,
. systems.” 4}
£ Study of vari

child relation. Feature based and Boolean based medeling surface
and Assembly Modeling. Study of various standard Translators.
Design simple components.  www.universityupdates.in_
Determination of deflection and stresses in 2D and 3D ftrusses and
beams.
Determination deflections compenent and principal and Von-
misesstresses in plane stresses in plane stress, plane strain and
Axisymmeric components.
Determination of stresses in 3D and shell structures (at least one
example in eaclir\cisip)ﬁf i 2
Estimation of nat 'rél['ﬂ:éq\.béa‘cigs and mode shapes, Harmanic:
responseaf 2D beam. ot 2

o e * . .
Stea@ate heat transfer Angﬁ@@ of plane and Axisymmetiic
componeants.
Develppment of process shests fgcyarious components based on
iooiin%rachines. ;

Develo nt of manufacturipg_defects and tool management

2 Voipie AN
Gt g‘]pg)sft;?ﬁ‘ré@éséo/r% used in NC Machines.
Development of NC éf)‘dle for free from and sculptured surfaces using

. CAM packages. .
Machining of simple components on NC lathe and Mill by transferring

NC Code / from a CAM package. Through RS 232.
Quality Control and inspection.

Packages : Use of Auto CAD, Micro Station, CATIA, Pro-E, I-DEAS, ANSYS,
NISA, CAEFEM, Gibbs CAM, Master CAM etc,

www.universityupdates.m_
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