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7ME1 PRODUCTION TECHNOLOGY- I

UNIT |
Work Study : Productivity —Concept and objectives of productivity. Types of
productivity. factors affecting productivity. Tools and technigues to improve
productivity. Measurement of productivity. Work study and methods study
Definitions, objectives, steps in method study,  process charts, sting diagran.
motion study, micro motion study, SIMO Chart

[9 Hrs ]
UNIT 1
Work measurement : Objectives. definition. stop watch studv. work sampling - PAFLS
MTM & Work lactor method
Ergonomics : Objectives, Human factors in Engg., Man machine
system, Display design, design controls. Principles of motion

economy, work place design.
[9 Hrs ]
UNIT I
Plant layout : Objectives, Principle, Types of plant layout. Material handling,
Objectives Principles and selection of material handling equipments, Unit load
concept, material flow pattern.
' (6 Hrs ]
UNIT IV
Forecasting - Need for forecasting, classification of forecasting methods, like
judgmental technique, time series analysis, least ~ square method, moving
average method, exponential smoothing method.
[7 Hrs ]
UNIT V
Production planning and control :Definition. objectives of PPC . functions of
*PPC, types of production
Value analysis and value Engineering: Introduction. steps involved in value
analysis. Applications in Manufacturing
(7 Hrs.]
UNIT VI
Maintenance: Objectives, Types of maintenance, preventive, predictive, break
down maintenance Reliability and maintainability analysis Failure data analysis
reliability, MTBT, MTTR, Batch tub curve, series parallel and stand by system
[7 Hrs ]
RECOMMENDED BOOKS
1. Work study by ILO
2 Motion and Time study by Barnes
3. Ergonomics — Murell
4. PPC -Jain & Agrawal
5 |ndustrial Engg. and Project management by Mart and Telsang
6. Reliability Engg. By Balguruswami
7. Plant layout and Material Handling by James Apple



7TME2 ELECTIVE - | INDUSTRIAL ROBOTICS

UNIT |
\utomation and Robotics. Robot anatomy. conliguration ol robols. joint notation
schemes. work volume. mtroduction to manipulator kimematies. posiion representation
forward and reverse translormations ol a 2- DoF arm. a 3-DoF arm in two dimension.
4-DoF arm in three dimension. homogencous transformations i robot kiematies. D-11
notations. solving kinematics equations . introduction to robot arm dynamies

|7 1hs |

UNIT Il
Basic control system models. slew motion. jomt-iterpolated motion and straneht hine
motion. controllers like on/ofl. proportional. mtegral. proportional plus integral.
proportional plus derivative. proportional plus mtegral plus dernvatve

| 7Hrs |
UNIT 1
Robot actuation and feedback components. position and velocity sensors. actuators and
power transmission devices. mechanical grippers. vacuum cups. magnetic erippers.
adhesi e erippers. pneumatic. electric. hvdraulic and mechameal methods ol power and
control signals 1o end elfectors

|8 Ths |

UNIT IV
General considerations in robot material handling. material transfer applications. pick
and place operations. palletizing and related operations. machine loading and unloading.
die casting. plastic molding. forging. machining operations. stamping press  operations
usimg robots

|8 s

UNIT V

Use ol robot in spot welding. mnlnmnm arc weldme, spray coatmes. Robots m
Assembly Operations

|7 Hrs |

UNIT VI

Robot cell lavouts. multiple robots and machme mierface. other considerations m work
coll design. work cell control. interlocks. error derection and recoven . workeell
controller. robot cvcle time analysis,

RIRIEN!

TEXT BOOKS
1 M.P. Groover. M. Weiss, R.N. Nagel. N. G. Odrey " INDUSTRIAL
ROBOTICS”. McGRA -HILL INTERNATIONAL.
2 . Koren " Robotjcs”



7TME2 ELECTIVE =1 TOOL DESIGN

UNIT |
Theory of metal Cutting
Introduction. Mechanics of chip formation - Cutting ol materials Smgle pomt cuttime
tool. Designation of cutting tools. ASA  svsten. Impartance of Tool aneles Orthovonal
rake system. Classification of cuting tools.  Types ol chups. determmation ol shea
angle. velocity relationship . force relations. Merchant's Fheorv. Cuttimg power. Enerey
consideration in metal cutting. Tool wear. Tool life. Tool e criteria, v arable alTecting
tool life. Machineability

[8 Hours ]
UNIT 1l
Design ol single Point Cutting Tool
Form tools- Introduction. Ty pes. design of form tools
Drills- Introduction. Ty pes. Geometry. Desien of diill
Milhng cutters - Introduction. Types, Geometny. Desien of mullinge cutters
Reamers. Taps & Broaches - constructional features onh [ 7 Hours |

UNIT I

PRESS TOOL DESIGN

Introduction. Press operations - Blanking. prercing . Notching - Perforating
Frimming  Shaving . Shitting . Lancing. Nibbline - Bendime. Draw e

Press working equipment - Classification. Rating of a press. Press ool cquIpmenis
arrangement ol guide posts . Press selection. press working termimology - Workimg ol a
culting die . Types of dies - Simple dies. inverted die. compound dies. combmaton dies.
progressive dies. Transler dies. Muliple dies Principle of metal cuttmg . strip lavoult,
clearance. angular clearance.  clearance aller considering elastic recoven.  cutting
forces. method of reducing cutting forces. Die block. Die block thickness. Dic openiny,
FFastening of die block. back up plate. Punch. Methods of holdimg punches. Stippers
Stoppers. Stock stop. Stock euide. Knock outs, Pilots Blankime & Prieremo die desien -
Single & provressive dies
[ 9 Hours |

UNIT IV
Bending Forming & Drawing dies
Bending methods - Bending Terminology, V- Bending, Air bending, bottoming
dies, Wiping dies, spring back & its prevention, channel dies.
Design Principles - Bend radius. Bend allowance., Spanking, width of die
opening, Bending pressure
Forming Dies- Introduction, Types - solid form dies. pad type form dies. curling
dies. Embossing dies, coining dies . Bulging dies, Assembly dies
Drawing Dies - Introduction, Differance between blending. forming & drawing,
Metal flow during drawing, Design, Design consideration - Radius of draw die,
Punch radius, Draw clearance, Dtawing speed, Calculating blank size. Number
of draws, Drawing pressure, Blank holding pressure.

[ 6 Hours ]



UNIT V

Forgmg Die Design & mould Desien

Forgmg Die Design © Introduction. Classilication ol loreme dies. Smyle HMPICssion
dies. Multiple Impression dies. Forging disien lactors = Dralt fillet & comer radias
parting line. shrinkage & die wear. musmatch.finish allowances. webs & ribs Preliminan
lorging operation - fullering. edgmg. bending. drawine. Matterme. blackmg fimishine
cutoll Die design for machine forging - determination ol stock size in closed & open
die Torging. Tools for Nash timming & hole piercme. materals & manulacture ol
lorging dies .

NMould Design: of Simple Blow NMoulds for Articles such as bottles. cans
Design ol simple two plate mjection moulds . Mould Materials
| S Hours |

UNIT VI

Design of jigs & fixture - Introduction. locating & clampine - principle of location
principle ol pin location. locating devices. radial or aneular location. \' - location. bush
location. design principle for location purpose. principle for clamping  purposes.
clamping devices. design principles common to jies & lixtures

Driling Jigs - Design principles. dnll bushes. desien princeples for deill bushimes.
Types of drilling jigs - Template jig. plate tvpe jie. open tvpe jios swineing leal o
Box tvpe pg. channel tvpe e g leet.

Milling Fixtures - Essential features of a nulling fixtures: millme machme vice,
Design principles for nulling lixtures. ndexing jig & livtures. Automatic clamping

devices. |7 Hours |
TEXT BOOKS
»
1. Fundamentals of Tool Design ASTME
2. Tool Design .Donaldson
3. Tool Design ‘Pollock
4. Jigs & Fixtures Design and construction Pollock
5. Jigs & Fixtures Design Manual - Hernrickson
6. Jigs & Fixtures - H. B. Goroshkin
7. Production Engineering ; P.C Sharma
8. Production Technology "R K. Jain
9. Fundamentals of Tool Engineering . Basu, Mukharjee & Mishra



TME2 ELECTIVE -1 SYNTHESIS OF MECHANISMS

UNIT I
Introduction to kinematies. vpes ol mechanism. kimematies synthesis, science ol relative
motion tasks ol kinematic ssnthesis with practical apphcations. Devree of frecdom class|

class-1 cham. Harding s notation: Girashol criterion. Grabler < cntenon
(7 hes]

UNIT-11

Introduction to position generation problem ,concept of pole, two &three position
generation synthesis, pole triangle, Relationship between moving & fixed pivots
Four position generation, opposite pole quadrlateral. center point &circle pomnt
curve, Burmester's point

Matrix method for position gencration problem. rotation matis. displacement matri
[8 Hrs.]

UNIT-111
Introduction to function generation problem, co-ordination of input-output link

motion, relative pole technique, inversion technigue. overlay technique, graphical
synthesis of quick return mechanisms for optimum transmission angle

Types of errors, accuracy points, cheby sher's spacing. frudenstemn s equation
[7 Hrs]

UNIT-1V

Introduction to path generation problem, synthesis for path generation with and

without prescribed timing using graphical method Coupler curves, cognate

linkages, Robert's law of cognate linkages.

Complex number method for path generation problem 3 precision poinis
> [ 8 Hrs]
UNIT-V
Synthesis for infinitesimally separated position, concept of polode and centrod,
Euler's savery equation, inflection circle, Bobbilier and Hartman’s construction
[ 7 Hrs]

UNIT-VI

Optimal synthesis of planer mechanisms, powell's search method. least square
method, penalty function

Introduction to spatial mechanisms, D-H notations. introduction to kinematic
analysis of robot arm

8 Hrs]
Text Books:
1) Applied linkage synthesis - TaODC.
2) Advanced mechanism design - G.N. Sandor.

A.G. Erdman
3) Kinematics and mechanisms design — C H Suh
C.W. Radchiffe



=

TME2 ELECTIVE =1 RENEWABLE ENERGY SYSTEMS

UNIT |

Solar Energy: Introduction. solar constant. spectral distriibuiton of ~oba cadiion

& delTuse radiation. measurement of solar radiation and neensurme e temmens S
radiation geometny. solar angles, estimation ol averace solar radioon radialon o~ oo

surlace. ult lactors
s lh

UNIT 1

Solar flat plate collectors: Types ol collectors. liquid Mat plote colleciors i
heaters. transmissivity ol glass cove(svstem. collector ellicienay  analvsis of Hat i
collector. in efficiency. collector elficiency Lactor and heat removal Lacton seiee o o
surlaces. evacuated  collectors, novel desiens of callecio

UNIT T
Concentrating collectors: line focusing. point focusing and non focusimg tpe. cenui
recenver concept of power generations compound parabolic collector. comparison oi th:
& concentrating collectors.
Apphcations ol solar energy 1o water heatine, space hoanne wpace cooline div,
relmigeraton. distllation, pumping. Solar [urnaces. sokar cooher. ~ola thermal civon
comersion. solar photo- voltaics
Solar energy storage, sensible, latent and thermochemical storaye solar pone:

| % Fles |

UNIT IV

Biogas - Introduction. bio gas generation. lixed dome & Moatny dium Progae pia
their constructional details. raw matenal for biovas producaci: Lectons ailso
veneratton ol biogas and methods ol mamtanmng brocas prodoctics e
consfderatons. Tuel properties ol brovas  and  ulibsation of Brooas i
Imtoduction. methods of obtammg  enerey ot bomass et
gasthcation. classification ol gasifiers & construction:l detinls Giemisin of oo .
luel properties. applications ol gasifiers.

UNIT V

Wind and Ocean energy -

IFower 1n wind. forces on blades, wind energy Bus:ic prociole of w00
conversion site selection consideration wind data and eneiay ecimnaien o
components of WECS Classification ot WEC systems savons ana 4o
rotars applications of wind energy.

Ocean energy: Introduction - ocean thermal electric conversion oren o
closed cycle of OTEC, hybrid cycle, energy from tides basic princip'es of hda
power & components of tidal power plants, single & double basin arrang=ren
estimation of tidal power and energy. Energy from ocean wavas -eooe,
availahility. wave energy conversion devices

|



UNIT VI
Geothermal and MHD power generation .
Geothermal energy: Introduction, classification of geothermal systems vapour
dominated, liquid dominated system. total flow concept, petrothernmal sys ey
magma resources, applications of geothermal operational & environmantal
problems. -
Magneto Hydro Dynamic power generation. Introduction principles o WMiiis
power generation, MHD open and closed systems. power output from it
generators, design problems of MHD generation. gas conductivity. seedirg

| 7 s |

TENT BOOKS

Energy Technology -Parulekar & Rao
Non Conventional Energy Sources -G D Rai

REFERENCE BOOK

(1) Solar Energy -S.P. Sukhatme
(2) Solar Energy -Duffie & Beckman
(3) Solar energy engg.- Jui sheng Hsieh



TME2 ELECTIVE — | PROJETCT EVALUATION & MIANAGEMENT

UNIT 1

Need analysis, market survey, characteristics cf market sampis s
demand forecasting. secondary data. accuracy confidence leve: unzeran,

17 Hrs |
! il g

UNIT I
Technical Teasibility © Process selection  Level ol automation. plant capucity. acquirie
technology  Appropriate technology plant location. Fquipment selection & procurenmcni

Gionvt policies,

UNIT T _
Economic Tcasibility : Cost of Project. working capital analysis. fined cost i
linance. estimation of sales & production price analysis. Break even pomte Prowected cos

Now statements. projected balance sheet. projected profit & loss “tatoment. projod i e

Now. rate ol return. Discounted pavback period. cost bonchic are e iotans aflce

Loy e i
16 i

UNIT IV
Project Planning & Control : CPM. PERT. Optimum project Juration. resouree allocation

updating
T

e

UNIT ¥V

Project report : Preparation of project report. nsk analysis sensitivity analva
methods of raising capital

UNIT VI

Project review :

Initial review. performance analysis . ratio analysis. sickness projest rivs
environ- mental & social aspects.

RECOMMENDED BOOKS

Projects, Prasanna chandra, Tata mc graw Hiil pubiishing company Lid
CPM & PERT, Shrinath, East West publisher

Projects, P.K. Joy, Macmillon

Engineering Economy H. G Thueser. W J Fabrick, $.J s
Printce Hall of India Pvt. Ltd.

BN



TME2 ELECTIVE - | : MATERIAL HANDELING SYSTEM

UNIT |

Types of muraplant  transporting  facihty. principal - groups ol materal handting
equipments. choice of material handling equipment. hoisting equipment. serew vy
hyvdraulic and pneumatic convevors. general characieristics ol hoisting machines surtag
and overhead equipments. general charactenstics ol surlace and overhead eguiprmenis
and therr applications. Introduction 1o control ol hoistiie equipmeants

'

T T
UNIT Il
Flexible hoisting appliances like ropes and chams. wlded load chams< railer chane
selection of chains. hemp rope and steel wire rope. selection ol ropes. fasteniig ol chains
and ropes. different tvpes of load suspension appliances. fixed and movable pulless
different types ol pulley systems. multiple pulley svstems Cham and rope sheaves and
sprockets. '

LIy 1y
UNIT 1l
l.oad handling attachments. standard forged hook. hook werghts: hook beaanoes wress
prece and casing of hook. crane grab for unit and prece toads. carrer peams ansd vl
load platforms and side dump buckets. cieetric ity magnets, voabbae dlackonere i
loose materials. erane attachments for handling liguid materials.

|7 Hvs |

UNIT IV
Arresting gear, ratchet type arresting gear. roller ratchet. shoe brakes and its
different types like electromagnetic. double shoe type thruster operaied
controlled brakes. shoe brakes, thermal caiculations of shoc biakes and hif - o
linings. safety handles, load operated constant force and vanable force bk
general theory of band brakes. its types and construction,

110 Hirs !

UNITV
Different drives of hoisting gears like individual and common motor drnve [Or s erd
mechanisms travelling gear. travelling mechamsms: for moving tolicys ond o

runwan rails. mechanisms for trackless. rubber-tyred and cravnler crie s micior progeethen
trolley hoists and trollexs. rails and wavelng wheels. stewme b ane it v
Operaton of hoisting gear during transient malion. seiechiny e bt i e
determumng brakimg  torque for hoisung imechanisis, drve slicienoy caoeng
selecting the motor rating and deternimme braking torque for ray ciling inechanisine
slewime mechanisms, pb and Tuffimg mechanisms. (Elementary eatment i expected)

8 Bl
UNIT VI
Cranes with rotary pillar. cranes with a fixed post ph cranes with treibes s cranes w i
lulTmg boom. cantilever cranes. cage clevators, safeiy devices of elovators bebr
cham conmvevors and therr power caleulations. vibrating and osalizbne conse o
pneumatic and hvdraulic convevors, serew comevors. happuis. sates and taoda
Introduction to AGV's as new matenial handling device. use ol roiat Lo matong
handling |7 Hrs |

lext Book
| Materials Handling Equipment- N Rudenho . Envee Publishers: New ivehl:

2 Materials Handling Equipment- M P Alexandrov Ahr pubiications: Masiow




TME2 ELECTIVE —| ADVANCED I. C. ENGINES

UNIT 1

Engines types and their operation

Introduction and Historical Perspective

ENGINE CLASSIFICATIONS

Engine operating cycles

Engine components

Engine friction, lubrication and cooling. lubrication systems.
Frictional losses. blow by losses. pumping loss

IFactors alfecting mechanical [riction

P8 s

UNIT I
AUTOMOTIVE FUELS
S| Engine fuels characteristics
(1 Engine luels charactenstics
Rating of engine fuels. 1.C engine fuels - petrol. diesel. ONGLLPGE Aleohols, Veeetibie
orls fuel supply system. S_ 1 Engme. Carburetors. modern carburetor S P ET APEL
direct mjection.
(' | Engine: Fuel injection pump. reciprocating rotan . fuel mjector. Hivk presser D
svstems. fuel distribution systems.

[FHis ]
UNIT I
S. I. Engine ,
Charge motion within the cvlinder swirl. squish. combustion stages. fame propaeaton
evelic variations in combustion. ignition Tundamentals. conventional rwmtioi svstin
abnormal combustion. knock and surface ignition. knock Tundamenials tw" ochinen
supercharging and scayenging in engines

{7 4}
UNIT TV
C. | Bngines
Combustion in direet and indireet injection. fuel spray behaviour. combuston i €

Lngimes. ignition delay.  auto ignition. Factors allecting delin . EiTecs of fuel propertees
Abnormal combustion. supercharging and turbocharging m enemes.
2 s

UNIT V
Stratified charge engine, free piston engine, adiabatic engines.
Pollutant formation & Control

Nature and extent of problem. Nitrogen oxides

Kinetics of NO formation, formation of NO

NO formation in S. |. Engines

NOx formation in C. |. Engine

Carbon monoxide and unburned hydrocarbon emissions in S I. and Cl engines
EGR Particulate emissions, measurement technique

Catalytic converters, particulate traps. [8 Hrs.]



UNIT VI
Engine Design and Operating Parameters

Important engine characterstics, Geometrical properties of Reciprocating
engines, Brake, Torque & Power. Indicated work per cycle Mechanical
efficiency, Road load power, Mean effective pressure Specific fuel consuiption
and efficiency, Air/Fuel and Fuel/Air ratios. Volumetric efficiency Eng.ne speoms
weight and specific volume. Correction factors for power and eftcienc. Specr
emission and emission index. Relatioship between performance Durameis s

Measurement and Testing

Measurement of friction power indicated power. Brake power. Fuel consumption.
Air consumption, Performance parameters and characteristics:

Fngine Power. Engine efficiencies. Engme performance  charactensies. Vbt
allecting performance characteristics

BT

TEXT BOOK
Internal Combustion Engine Fundamentals - John B Heywood
Internal Combustion Engines and Air pollution - Edward F. Obert

REFERENCE BOOKS

Internal Combustion Engines - V. Ganesan
internal Combustion Engines - V. M. Domkundwar
Internal Combustion Engines - M. C. Mathur R D Sharma



TMES ELECTIVE = H: FINITE ELENENT MEFHODS
UNIT |
Fundamentals of stress & stram. stress & stram components. stress steam relationslnp. U lain
constants, plane stress. plane strinn differential cquaion ol camliboron compaiiehes

cyuations. boundan conditions. Saint Venant's principle. Am's stress [utiction

{7 Hrs
UNIT Il
Fundamental concepts of FEM -' Historical background, Scope of FEM in Engy
Applications, Principle of minimum _ potential energy Concept of Virtual work

Raleigh-Ritz method. FEM analysis procedure. .

Mathematical understanding required for FEM, Malrix algebra & operations
eigen values & eigen vectors. Methods for solution of simuitaneous equations
like Gauss elimination. Matrix decomposition method

Coneept of discritization of body nto clements. degrees ol frecdons. handsodth: Basic ivpe
ol 2-D & 3-D clements. displacement models. convereence requirements. =hape fungtaon
Commercial FE Software's

[7HIrs |

UNIT Il
Finite element modeling & analysis using Bar & Beam element -zuffness mati..
assembly, boundary conditions. load vector. temperature erfects
Two dimensional plane 'b11ss -Local & Global coordinate system element
stiffness matrix, assembly. boundary conditions. load vector force & stress
calculations

[ 8 Hrs |
UNIT IV
Two dimensional problems using CST & LST -formulation of CST & LST
elements. elemental stiffness matrix, assembly. boundary conditons, load
vector. stress calculation. Temperature effect

Axi-symmetric solids subjected to axi-symmetric loading -axi-synimetr.
formulation using CST ring. element, stiffness matrix. boundary conditions G
vector, calculation of stresses.

UNIT V
Introduction to Isopearametric & Higher order elements introductonr to
Numerical Integration.

Introduction to dynamic analysis. formulation of mass matro: for one-dimensoe
bar element, free vibration analysis using one-dimensional bar clement
Torsion of prismatic bars using triangular elements



UNIT VI
Steady state one dimensional & two dimensional haat conduiction nror o
using I-D and triangular element respectively

Programming aspects of FEM -Algorithms for, reading Finite Element modeling
data, formation of elemental stiffness matrix, formation of elemental load vector
assembly of individual elemental spiffiness matrix into global' stiffness' matrix
assembly of individual elemental load vector into global load vector application
of boundary .conditions, solution of equations. determination of stresses arnd
strains Pre & Post processing in FEA

i o e |
Lo s

TEXT BOOKS

1. Introduction to Finite Elements in Engineering -T R Chandrupatla & 4D
Belegundu

2 Theory of Elasticity -S P. Timoshenko

3 Concept and applications of Finite element Analysis -RD Cook

4 The Finite Element Method -A basic introduction for engineers -D W Griffitns
D A Nethercot —

Granada Publishing

LIST OF PRACTICAL

books or self developed programs, to verify the results obtained by manual
calculations. The input data and output results of the problem solved using the
computer programs, should be included in the Journal

. Anytwo problem using bar element
~ Any two problems using truss element
Any two problems using CST element
Any one problem using axisyrmnetric element
Any one problem of free vibration analysis using bar glemeant
Any one problem of Torsion of Prismatic bars
Any one problem on Steady State Heat conduction.

N O WN =

LIST OF TUTORIALS

Two tutorials on each unit .




TME3 ELECTIVE-Il : COMPUTER INTEGRATED MANUFACTURING
SYSTEM

UNIT |

Introduction: Fixed, Programmable and Flexible Automation Classification of

automated manufacturing systems based on product variety & production

volume. Difference between Automation and CIMS.

Evolution of CIM, Segments of CIM - Computer aided Design. Computer Aided

Manufacturing, Computer controlled business functions Overview ol '

softwares.

15 Hrs |
UNIT 1
CAD : Fundamentals of CAD - Design process, Product dosign and
development through CAD and CAE. Geometric Modelling Techniques - wire

frame modelling, surface modelling. solid modelling. graphic standards. Concept
of Concurrent Engineering.
Introduction to CAD softwares — Facilities available in CAD software
(6 Hrs |
UNIT
Introduction to flexible manufacturing systems. Subsysterns of FIAS Types o
FMS layouts.
Introduction to NC, CNC, DNC. Adoptive control systems. constructional and
operational features, CNC manual part programming
- Introduction to automated material handling equipments.
Conveyors, monorails, carts wire guided, vehicle, AGV
- Introduction to robots & their applications in manufacturing
- Introduction to Automated inspection devices Coordinate Measuimng
Machine (CMM), Inspection probes etc.
Automated storage & retrieval systems
(12 Fire ]
UNIT IV
Manufacturing Planning
Automated process planning: Process planning. general methodology of group
techndlogy, part identification and coding.
- Retrieval & Generative CAPP systems. Introduction to process plaai g
softwares
- Forecasting, Master production schedule. Materials raquirement planouryg
Capacity requirement planning. Production pianning
UNIT V '
Manufacturing system control: Computerized statistical PIGCESS Convol. Shiop
floor control, Shop floor data collection techniques. CAQC. Bill of materials.
Business functions: Purchase .orders receiving, inventory management
Financial control, Job costing, Sales & Marking applications
8 Hral
UNIT VI
Simulation: Need of simulation, Simulation languages & Fackages. Simulation
methodology. Types of simulation approaches- Even Scheauling Appreach
(ESA). Activity scanning Approach (ASA). Process Interaction Approach (PlA)

- Interfacing requirements for integrating manufacturing systems [6 Hrs ]




.

TERM WORK

CENDUAWN =

Introduction to CAD Softwares

Program for generation of any surface

Generation of one simple solid model using any CAD Software
Manual part programming on CNC Lathe/CNC milling. Drilling
Introduction to CAM Softwares

Exercise on group technology. Part coding

Computer Aided Process Planning

Computer Aided Quality Control

Study of computer controlled business functions

10. Simulation of CNC Lathe/CNC Mill
11.Study of interfacing requirements in CIMS
12 Study & Demonstration on Robots

RECOMMENDED BOOKS

1.

2.

Mikell P. Groover, “Automation, Production Systems and Computer
Integrated Manufacturing”, Prentice Hall publication 1997
P.Radhakrishnan, "CAD, CAM, CIM". New Age International Pvt Ltd and
S.Subramanyam, Wiley Eastern Ltd.

. David Bedworth, Etal. “Computer Integrated Design and Manufacturing.

McGraw Hill Book Co.. 1991.
Mikell P Groover and Zimmers E W “Computer Aided Design and
Manufacturing”, Prentice Hall Publication

REFERENCE BOOKS

1

W

s

Eric Teicholz and Joel orr, “Computer Integrated Manufacturing Hand book
McGraw Hill Book Co.. 1989

Paul G. Ranky. “Computer Integrated Manufacturing”, 1985

Ibrahim zeid, * CAD/CAM — theory & practice” . Tata McGraw Hiil Publican o
P.N Rao, N.K. Tewari and T.K.Kundra. "Computer Aided Manufacturing”
Tata McGraw Hill Publication.

Nanua Singh, “Systems Approach to Computer Integrated Design and
Manufacturing”, John wiley publication (1996)

Yoram Koven, “Computer Control of Manufacturing Systems™ McGraw Hill
Publication




TME3 ELECTIVE = 11 INDUSTRIAL FLUID POWER

UNIT I
Flud power svstems: Components. advantages. apphcations mothe held of N o
materal handhng. hydraulic presses. mobile & stationary machimes. clampine & mdosine

devicees cle. Transmission of power at static & dyvnamic stales

Types of Hydraulic fluid petroleum based. synthetic & water based Propertia: of
fluids. Selection of fluids, additives. effect of temperature & pressure gn hydr witic
fluids. Seals, sealing materials, selection of seals Filters strainers. scurces of
contamination of fluid & its control.

JIC symbols/ISO Symbols for hydraulic & pneumatic circuits
|8 Hrs ]

UNIT 1l

PUMPS: Types, classification, principle of working & constiuctional details of
vane pump, gear pumps. radial & axial plunger pumps power and etficiency,
calculations, char, Curves. selection of pumps for hydraulic power transmission
ACCUMULATORS & INTENSIFIERS . Types & Tunctions of acommubators. intensilicr

appheations. selection & design procedure [ 7 thes |

UNIT 111

CONTROL OF FLUID POWER: Necessity of pressure control directional control
flow control valves, Principle of pressure control valves direci operated. piiot
operated, relief valves. pressure reducing valve sequence valve & methods of
actuation of valves.

F’LOW CONTROL VALVES: Principle of operation, pressure compensais |
temp. compensated flow control valves, meter in & meter out flow control
circuits, bleed off circuits.

DIRECTION CONTROL VALVES: Check valves. types of D C valves - Twu way
two position, four way three position, four way two position valves. open cento:
close center. tandem center valves. method of actuation of valyas  mannsiy
operated, solenoid operated. pilot operated etc

[ 8 Firs |
UNIT 1V
ACTUATORS: Linear & Rotary actuators. Hydraulic motors-Types vane gear
piston, radial piston. Methods of control of acceleration types of cylinder &
mountings, calculations of piston velocity. thrust under static & dynanic
applications. Design consideration for cylinders.
Hoses & Pipes: Types, materials. pressure drop in hoses/pipes
Hydraulic piping connections

[7 FHirs |



UNIT Vv

DESIGN OF HYDRAULIC CIRCUITS:
= Meter in meter out circuits
= Pressure control for cylinders
= Flow divider circuits

Circuit illustrating use of pressure reducing valves. sequancing valve counlel
balance valves, unloading valves with the use of electrical conunis
accumulaters etc. Maintenance, trouble shooting & safety precautions of FHy
Circuits .

(7 Hrs |
UNIT VI

Pneumatics: Introduction to pneumatic power sources. e g reciprocating & rotary
compressors, roots-blower etc. Comparison of pneumatics with Hydrauhc powe
transmission. Air preparation units, filters. regulators & lubricators  ACtuaton s
linear, single & double acting, rotary actuators. air motors pressure reguiating
valves, Directional control valves two way, three way & four way valves solenoid
operated, push button; & lever control valves. Flow control valves Check valveas
methods of actuation, mech, pneumatic & electrical etc
Pneumatic circuits for industrial applications & automation Eg Feeding
clamping, indexing, picking & placing etc.

[8 Hrs ]

TEXT BOOKS
1) Introduction to Fluid Power By Sahashtrabudhe Nirali Prakashan Fune
2) Industrial Hydraulics By J.J. Pipenger. mcgraw Hill Co
3) Pneumatics circuits By D.S. Mujumdar

REFERENCE BOOKS
1) Pinches, "Industrial Fluid Power:. Prentice Hall
2) Vickers manuals on Industrial Hydraulics
3) H.L Stewart, "Hydraulics & Pneumatics’. Industrial Press
4) Yeaple, * Fluid Power Design Handbook

PRACTICALS :- Minimum eight practicals to be conducted /studied
1) Study of JIC/ISO symbols for Hydraulics and Pneumatics
2) Study of hydraulic pumps
3) Study of various valves used in hydraulic circuits
4) Study of accumulators and Intensifiers
5) Study of different flow control methods
6) Study of various industrial hydraulic circuits ( three to four applications:
7) Study of various industrial hydraulic circuits (another three to foui
applications)
8) Study of FRL unit and valves used in pneumatics
9) Study of industrial pneumatic circuits ( three to four app.;
10)Study of hydraulic fluids and fluid seals used in hydraulic systems
11)Syllabus for Seventh Semester B E (Mechanical Engmeanng



7TME3 ELECTIVE -1 | MANAGEMENT INFORMATION SYSTEWM

UNIT |
Introduction to MIS;

System & Its components, System Concepts. system control. Types of systems
Date & Information, Nature and scope. Character Function & Applicatcns
system life cycle design.

|7 Hirs |

UNIT I
System Analysis:

System planning. Information Gathering. Structure Analysis touls
Feasibility Study, cost/benefit analysis.

(8 Hrs ]
UNIT 1l
System Design:
Stages of system Design. Input/Output & form design Database Desigr
Design Documentation.
(8 Hrs |

UNIT IV '
SYSTEM IMPLEMENTATION & EVALUATION

System testing, Implementation Detailed evaluation. System
maintenance.

UNIT V
DECISION SUPPORT SYSTEM
Concepts & Philosophy of DSS, Deterministic System. Artificial InteligenceiAl
knowledge Based Expert system(KBES).
» [B Hrs ]
UNIT VI
MIS TOOLS & PACKAGES/AREAS OF MIS
ERP(Enterprise Resource Planning)
SCM(Supply Chain arrangement)
CRM(Customer Relation argt.)
Concept of data ware housing and data mining
(8 Hrs ]
PRACTICALS
Inventory control, MRP, Office Automation by using:MS-Access. Visual Basic.
Oracle or any other database Languages

REFERENCE BOOKS

MIS by WS Jawadekar

MIS by D. P. Goyal

System Analysis and Design by Elias M Awad
System Analysis and Design — by Don Yeales



7TME3 ELECTIVE - 11 STRESS ANALYSIS

UNIT I

Fwo Dimensional Problems in. Cartesian Coordimnate svstem Fundamentals o stress X
«ram. stress-strain relationship. Elastic constant. plane stress. plane stram . difrerential
cquation ol equilibrium Boundary  conditions. Sainl Venant's prmcple cotapatibihies
cquation. Ains stress function Stress analysis of cantileyor subjected to coneentd ated hoad i

s end and simply supported beam subjected to aniformly distributed Toad

(8 Hrs |
UNIT Il

Two dimensional problem in polar coordinate systems -General equations of
equilibrium in polar coordinate compatibility equation. stress distribution about
symmetric. axis, stress analysis of cylinder subjected to ~ intemnai & extenial
pressure, Pure bending of curved beams, effect of hole on the stress distribution
in plates, Stress analysis of rotating circular disk

[.‘-H:;.j

UNIT 1l

Two Dimensional Photoclasticity - Introduction o basic optics elated o photochsucty
stress optic law. plane & crcular polariscope arrangeneits. elfect of stressed model i plan.
& circular polariscope.  lIsoclinie & [sochromatics. stress  tragectories  calibration o
photoclastic material (determination of fringe constant) vanous photoctastie naterals aid

their propertics. Casting ol photoclastic models. Tardy's compensation techngue. Sepran o

(echniques like. shear difference. oblique incidence & chectnical anile
»

[BFirs|
UNIT IV
Introduction to 3-D photoelasticity' _Phenomenon of Stress freezing. Methoa Of
stress freezing, slicing techniques, determination of material fringe constant at
critical temperature.

Scaling Model- Prototype relations. .
Rirefringerent coating method -Reflection polariscope

Introduction to fringe sharpening & fringe multiplication



UNIT V

Stenn gage fechimque for stress & st anabvsis - Inboducton o clect

gape - Lactor. hridge ciremt. bridge balance. onpat voltage of Wheatstone bridpe Badang e of b

temperature: compensation. vartons: bridge configrrations. bondimy ol stran ciocs to e specien
deterinmation o prmciple strams - & stresses wsing st roscties L oviommental ollects o
prerlonmance of stram gages. Strmn gages response o dvmanne sicns 1 ilees o
Intradnction o Strim: meaxurement on rolabing cotponents SEite o Dive e i o
mtroduction o semiconductor pages, high tamperatine st viges & sell e it
gapes. Introduction to Conmercial stram mdicators

[B8 Hrs ]

UNIT VI

Grid technique of strain analysis. Brittle coating method for stress & stiam
analysis, Moire fringe method for stress & strain analysis.

TEXT BOOKS

1. Theory of Elasticity -S P. Timoshenko
2 Experimental Stress Analysis -Dally & Riley

3. Experimental Stress Analysis -T.K. Ray
4 Experimental Stress Analysis -L.S. Srinath

>
LIST OF PRACTICAL

Casting of Photoelastic Sheet
Preparation of Circular Disk or any model from photoelast sticet

. Determination of fringe constant using circular disk

. Determination of stresses using atleast three photoelastic models

. Seperation of Principle Stresses using any method of stress separation
Stress freezing of photoelastic model

. Fixing of strain gages to the specimen

. Stress & strain measurement in cantilever beam using strain gages
Study & demonstration of Reflection Polariscope

10. Study & demonstration of Fringe sharpner & multiplier

o~ W =

o]

LIST OF TUTORIAL

Two tutorials on each unit



TME3 ELECTIVE - 11: REFRIGERATION & AIR CONDITIONING,

UNIT 1
REFRIGERATION:
Introduction, Definition, Applications

STUDY OF SIMPLE VAPOUR COMPRESS!ON REFERIGERATION SYSTLE v
Analysis of simple vapour compression refrigeration system effect of subaooh
superheating, polytropic compression & pressure drops on the performance of
the system.

STUDY OF VAPOUR ABSORPTION REFRIGERATION SYSTEM

Introduction Ammonla-Water. Lithium bromide-water systems. three fiud
refrigerator

REFEGERANTS:
Nomenclature of refrigerants, refrigerant properties. mixture refrigerants, global
warming potential & Ozone depletion potential. Montreal & Kyoto proioco!
alternate refrigerants.

[ 8 Hrs
UNIT 1
MULTISTAGE VAPOUR COMPRESSION REFRIGERATICHN SYSTEMS
Multiple compressor & multiple evaporator systems. cascade refrgers o
systems. Study of equipments such as Compressors, evapuraturs, @ pdiiaio,
devices & controls defrosting methods (types & principle only) Testng &
charging of refrigeration systems.

[8 iz !
UNIT 11
OTHER REFRIGERATION TECHNIQUES:
Air cycle refrigeration, Applications in air refrigeration systenms Vartes s
thermoelectric refrigeration.

»

CRYOGENICS:

Introduction, Application of cryogenics, Joule- Thomson coefficient. inversion
curve, methods of liquefaction of air.

VNI TV

PSYCHROMETRY:

Introduction, psychometric properties of air. psychometn. chart payonomicioo
processes bypass factor, apparatus dew point temperature

HUMAN COMFORT:
Mechanism of body heat losses, factors affecting human comfort. effective
temperature, comfort chart.

UNIT V

ADVANCED PSYCHROMETRY"

Application of psychrometry to varnous air-conaitioning systeims RSHE G5y
ESHF, air washers, air coolers



HEAT LOAD CALCULATIONS:

Data collection for load calculation. various components of neat 1oad estnals
method of cooling load calculation.

| 8 Hrs

UNIT VI

AIR TRANSMISSION & DISTRIBUTION:

Principle of air distribution, types of grills & diffusers & their selecton crtena s
altration, types of air filters, distribution of air through ducts pressure losses .
ducts. methods of duct design. duct friction chart. air conditoning controls

PRACTICALS:
[Minimum seven experiments to be performed / demonstrated / studied]

1. Demonstration of use of various tools and equipments used by a
refrigeration mechanic.
Study of various types of compressors
Study of various condensers. evaporalors. expansivh devices usat
refrigeration systems.
4. Study of demonstration of various controls used in refrigerat.on and =
conditioning.
5. Study of demonstration of miscellanecus refrigeration devices such as
vortex tube. Thermoelectric Cooler. Cascade Refrigeration Unil etc.
6. Study & demonstration of window air conditioner / packaged A/c !
automotive/ Alc system
7. To perform experiments on vapour compression test ng to determns
COP of the system.
8. To perform experiments on Air-conditioning test rig
9. To perform experiments on desert cooler to evaluate its peiormance
10. Demonstration of charging a vapour compression refrigeration systemn
11 Report on visit to air-conditioning or cold storage plant or ice liqualification
plant.
12 Study of a central A/c plant
13. Study of Demonstration of domestic freeze.
14 Exercises on computer assisted cooling load calcuiation
15. Exercises on computer assisted duct design
TEXT BOOKS: -
i, A text book of Refrigeration & Air-conditioning by R S rhurmi s g v
Gupta

W™

-8 Chand Pub
i. Refrigeration & Air-conditioning by Dr. P.L. Ballany — Khana Pub
ii. Refrigeration & Air-conditioning by Dr.C.P Arora-TMH Pub
iv. Refrigeration & Air-conditioning by Dr. Manoha Pressed new Age
Int. Pub
v. Refrigeration & Air-conditioning by SV Domkundwar Chanpal Ra
& Sons Pub.



REFERENCE BOOKS:

Vii.
viii.

XI.
Xii.
Xiil.

Refrigeration & Air-conditioning by Stocker & Jones - MeGraw: i
Publication

Principle of Refrigeration & Air-conditioning by Roy J Dogs:
Pearson Edu.

Refrigeration & Air-conditioning by Jordon & Priestar - 24 it
Publication.

Thermal Environmental Engg. by James Throlkeld

Modern refrigeration Practice by Guy R King

Modern Air-conditioning Practice by Harris- McGrawi-Hill Publication
ASHRAE hand books - McGrawi-Hill Publication

Carrier's air-conditioning design data book - McGrawi-Hill Pubiication
Air conditioning Principles & Systemn Energy approach by £ & i
Pearson.

Audels Series on Air-conditioning. Home Refrigeration & Air-
conditioning and commercial Refrigeration — D B. Taraporewala &
Sons. :

Principles of Refrigeration by Marsh Olive — CES Publication
Principle of Air-conditioning by Paul Lang — CES Publication

Basic Refrigeration& Air-conditioning by P N Ananthnarayana,
TMH Publication.



7ME4 ENERGY CONVERSION-II
UNTT
Positive displacement Compressors
Reciprocating compressors: - Parts. Operations. Work done dunng isothermal
polytropic &adiabatic compression process, Pv diagram. isothermal efficiency
Effect of clearance, volumetric efficiency. Mechanical efficiency. Multistage
compressor, condition for minimum work input, capacity control. Actual ndicado
diagram.

l t1rs |
UNIT T
Rotary compressors: -
Rotary &vanes blower and screw.compressor: -
Principle, operation, parts, indicator diagram, workdone. Rodts efficiency. vancs
efficiency. (No analytical treatment expected)

Centrifugal compressor:

Principle, operation, parts, velocity diagram, static& total head quantities. work
done by impellerisentropic efficiency of compressor slip factor.pressure
coefficient.power input factor.

Axial flow compressor:
principle, operation, parts. velocity diagram. workdone. Degree of reaction stadie
efficiency compressor characteristics, surging&chocking. Poly tropic efficiency
[8 Hrs |
UNIT I
I.C Engines:
Air standard &fuel air cycles parts of |.C Engines, working of | C Engines Two
stroke & four stroke |.C Engines SI & Cl engines. Introduction to combusticn i
S| & Cl engine, carburetion & fuel injection. (Analytical treatment not expected:
(B Hrs |
UNIT IV
|.C.Engine Testing:
Measurement of power: indicated friction &brake power measurement of spee.d
fuel & air consumption.calculation of indicated &brake  thorna!
efficiency, volumetric efficiency. mechanical efficiency percentage of excrss
air Heat balance sheetperformance characleristics &factors nfluencing the
performance of |.C.Engines.
8 His |
UNIT YV
Gas Turbines.
Ideal cycles isentropic and small stage efficiency. applicaton of gas turnine
pressure losses, effect of intercooling. reheat & regeneration fuel-zn
ratio,combustion efficiency performance calculation. open cycle &ciused cyi
gas turbine plants co-generations &combined power cycles
[8 Hrs |
UNIT VI
JET PROPULSION:
principles &working of turbojet,tuboprop,Ramjet &pulse et simple turbojct
cycle, Thrust power propulsive power Thermal efficiency propulsive emiciency
overall efficiency. [5 Hrs ]



TEXT BOOKS

1] Thermal Engineering :BY P L.Ballaney

2] Thermal Engineering : BY R.Yadav

3] Heat power engg.: BY Kumar & VVasandan:.

4] IC Engine by : V. Ganeshan

5] Gas turbine & Jet Propulsion: Khajuria & Dubey

REFERENCE BOOKS
1] Gas Turbine Theory—By Cohen & Rogers.
2] Internal Combustion Engines —By E.O. Obert

PRACTICALS

Mimimum eight practicals to be conducted

1] Trial on steam turbine plant

2] Technical report on visit to thermal power plant.

3] Trial on reciprocating compressor

4] Trial on rotary compressor.

5] Study of internal combustion engines

6] Study of fuel injection and ignition systems

7] Performance testing of a single cylinder | C. Engine

8] Study of engine cooling and lubrication systems

9] Trial on multicylinder Petrol Engine with energy balance sheet
10] Heat balance on Multicylinder Diesel Engine

11] Morse test on multicylinder | C. engine

12] Study of gas turbines

13] Study of Carburettors such as zenith, carter, soles. S.U etc
14] Study of cogeneration GT Plant and jet propulsion systems



TMES MACHINE DESIGN- il

UNIT |

Coupling: Types of shaft coupling, design of flange couping Hexiie tush
coupling.

Flywheel : Coefficient of fluctuation of energy and Coefficient of fluctuation o
speed, energy store in flywheel, stresses in flywheel. design of tiywhecl

[7 His |
UNIT I

Surface finish. (riction wear. lubrication. ol seals. design of journal bearmes for rdiai and
Mhrust loads. selection of ball and roller bearng for radial and thrux fouds Fatdines ol
antifriction bearing. design ol hydrostatic pocket tyvpe Uust bearne such as covala ~icp

thrust bearing. bearing housmg.

[7 Hrs ]
UNIT Il

Flat belt dive - Types of belts & belt material. analysis ol belt tension, condiiton fos

ransmitting maximum power. design of Mat belt. Mar beh pulley

\/ belt drive : Types of V-belt, analysis of V-belt tension. design ot V belt puliey
Roller change drive ' Velocity ratio and length of chain. design of chain
dimensions of tooth profile, sprocket

[6 Hrs ]
UNIT IV

Roview of Kinematics of eears & termmology . interlernee. tooih profiles Tomae o

number of teeth ete. Bukimgham cquation. design ol spur ecar drve. hehical eear din

UNIT,V

Worm gear drive @ Types and proportion of worm and Worm goal. force anaivsis B
strength of worm gear teeth. dvnamic tooth load. wear Joad. thermal rating of worme 2o
design of worm and worm gear .
Bevel gear drve - Types ol bevel gear. proportions of bevel sear, B v st ol bes = oo
drive desien ol bevel gear drive

R alesl
UNIT VI

Introstnction to haulage system destgn ol wire rope <shesve and droms

Flectie motor rating. types of motor Tike AC, DO their Charactensiios continls sohete

motors



LIST OF PRACTICALS

Numerical problem (at least 10 problems should be includea in the Journail]
1. Design of fly wheel
Design of coupling
Design of Journal Bearing
Design of Selection Antifriction bearing
Design of Belt drive
Design of chain drive
Design of wire rope
 Design of Gear drive
Each students shall submit two assembly design report along with the
drawing for assembly/sub assemembly for any mechanical system consisting
of not less than four members included in the syllabus

®NO OB ON

TEXT BOOKS
1 Mechanical Design of Machine Maleev Hartman
2. Machine Design P H. B3lack
3. Mechanical Engg. Design Shigley
~ 4. Design Data book B.D. Shiwalkar
5. Design of Machine Elements V. B. Bhandari
6. Design of Machine Elements B D Shuwalkar

(Theory & Problems)

REFERENCE BOOKS
1. Hard book of Machine Design Shiglay & Mischke
2 Mechanical Engineering Hard book - iKent
» Vol 1&2
3. Design Data Book - PSG Tech. Combatore
4 Machine Tool Design - CMTI

Data Book



7ME6 PROJECT SEMINAR

It is expected to select project topic as per the guidelines of the project (o
be undertaken in the 8" semester. Also it is expected to carry out the Literature
survey for their project work and finalize the methodology and schedule of the
project . Each student of the concerned project batch shall work on approved
project topic under the Project guide and shall present a seininar using audio
visual aids of about 15 minute duration on their project methodology i
schedule of completion. Seminar delivery will be followed by question -- answar
session. The students shall also be required to submit in advance 3 getalo
type written report on his work.

A committee of staff members called “seminar Committee” shall be
constituted for the purpose of evaluating the seminar



