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DR. BABASAHEB AMBEDEKAR MARATHWADA UNIVERSITY

CIRCULAR NO.ACAD/SU/Engg./T.E./122/2014

It is hereby notified for information to all the concerned that, on

the recommendation of the Dean, Faculty of Engineering and
Technology, the Academic Council, at its meeting held on 30-09-2014

has accepted to apply the “Paper No.MED-304 :- Fluid Mechanics to

the T.E. Mechanical Engineering instead of Paper No.MED-304 :- Fluid

Mechanics and Machinery” under the Faculty of Engineering and

Technology.

This is effective from the Academic Year 2014-15 & onwards
as appended herewith.

All concerned are requested to note the contents of this circular and
bring the notice to the students, teachers and staff for their information

and necessary action.

University Campus, *
Aurangabad-431 004, * 2
REF.NO.ACAD/SU/ENGG./%5 % 1) - %99 * qmm‘:tor’
2014/ ok Board of College and
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ate:- 01-11-2 wxnann University Development.
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1] The Principals, affiliated concerned colleges,
Dr. Babasaheb Ambedkar Marathwada University.

Copy to :-

1] The Controller of Examinations,
2] The Director, [E-Suvidha Kendra], in-front of Registrar’s Quarter,
~ Dr. Babasaheb Ambedkar Marathwada University,
3] The Superintendent, [Engg. Unit],
4] The Programmer [Computer Unit-1] Examinations,
5] The Programmer [Computer Unit-2] Examinations,
6] The Record Keeper.
Dr. Babasaheb Ambedkar Marathwada University.
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MED301-DESIGN MACHINE} ELEMENTS - X

Teaching Scheme Examination Seheme
Lestures: 4 Hrs/Week Theory Exam ; 80 Marks (3 Hrs)
Clngs Test: 20 Marks
Objectives:
*  Understand the meaning of design and design process,
%k Turg and then vorrelate it to fhe _

theoretical knowledge, i

»  Developing the capability to analyze and select the various oriteria of design,

¢ Developing areativity for doslgning the various types of fastenors inoluding riveted joints
and wolding joints a1 varjous loading conditions. -

Unit 1 : Fundamental Aspoct of Design . (7 Hrs)
I The meatilng of design, Engincering design, Phases of design, design olassification,
+ Aesthetio, Ergonomic & goineral design consideration, use of standards i design, preferred
serles, . :
Material properties & selection of materials, BIS designation,
2. Types of loads and stresyps, Stress suain diagram, Paotbr of safoty, Dircot stresses,
bending strosses, Necessity of Theories of failure, Two dimensional stress condition,
Different theories of failure and combined stresses, Deosign of C- clamp & C-frame.

Unit 27 ; (8 Hirs)
(A). Destgn ngainst statle loading: Design of Cotter joint single and double cottor joint.
Design of knuokle joint, Design of lever, *

(B) Design of shaft, keys and couplings Shafis subjected to behding and torsion, typos of
e koye-ad their desiion, dedgn of rigid and fl6Nble couplings.

Unit 3 Design of serew and fasteners (5 Hrs}
Design of bolted and threaded Joints, design of power screws, introdustlon to re-ciroulating ball
screwW, :

Unit 4: Design against fluctuating load - (7 Hirs)
Stiess concentration, fatigue failure, endirance limit, notoh sensitivity, Goodman, Sodorberg
diagrams, and modified Goodman diagram, fatigne dasign under combined stresses,

Unit 5: Deslgn of welded and Riveted Jolnt: ‘ L .. (GHrs

(A) Types of welded joints, ecosntrically loaded Joints, welded joints subjested to bending
moment.

(B) Types of rivoted joints, , Types of failure of riveted Joints, Strangth eguation, Caulking
and Fullering of riveted, ecoantrically loaded Jolnts,

Unit 6: Design of Spring ’ {7 Hrs)

Tetminology and types of apring, Design of helical spring against static londing, A.M. Wahl
ction_factor, Deslgn againg fitctuating 00d,-Surging-and-Buekling-of spring;-design-of
ult] leat'spring, Nipping.
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Section A: Unit 1, 2 and 3
Section B: Unit 4, Sand 6

Referenco Books

1. Shigley J.I. and Mischke C.R.“Mechanical Engineering Design®, McGraw Hill
- Publications Co. Litd.

Bhaudart V, B., “Infroduction to Machine Design”, Me Graw Hill

Bhandari V.B., “Design of Machine Elements”, Tata MeGraw Hill Publ, Co. Ltd.
Spotts M.F. and Shoup T.E., “ Design of Machine Elements®, Prentice Hall Intemnational.
Black P,H. and O. Bugene Adams, “Machine Design”, McGraw Hill Book Co. Ltd.
“Design Data”, P.8.3. Colfege of Technolopy, Coimbatore,
. Juvinal R.C., “Fundamentals of Machine Components Design”, John Wiley & Sons,
. Hall A8, Holowenko A.R. and Laughlin 1.G., “Machine Design”, Schaum’s outline sesles,
Me Graw Hill.
Kulkarni 8. G., Machins Design, Me Graw Hill .
10, Ganesh Babo K. and Srithar K., “Design of Machine Elements”, Mc Graw Hill :

Cadni ool Rl B

“Pattern of Question Paper
The units in the syllabug are divided In two equal sections. Question paper consists of two
sections A and B, Scotion A includes first three umits (1, 2, and 3) and Section B includes
remaining three units (4, 5 and 6). Question papor should cover the entire syllabus.

Ror 86 marks Paper; . .
1. Five questions in each Section
B Allempt-any-three-questions from each-Seotion, -
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‘Teaching Scheme
Lectures: 4 Hes/Week

Objectives:

MED302 -THEQRY OF MACHINES-IY

Examination S8cheme
Theory: 80 Marks (3 Hrs)
Clnss Test: 20 Marks

¢ Develop ability to come up with innovative ideas,

» R0 propare i Siidents for studying muchine design and allied subjects,
s Select Suitable Drives and Mechrnisms for a particular application.

*  Understand the concept of Vibration,
Unit 1! Toothed Gears

(10 Xirs)

Introduction, Genr terminology, types of gears and fiold of applications.

A)

Spur Gears ftorminology of gearing, conjugate action, luvolute and cycloidal profile, path

of conluot, arc of cohtact, contact ratio, interference, undercutting, Methods to avoid

w  interference and undercuiting, Rack shift,
~ botwsen gear teoth, intornal gears,
b

(E) Gear traing: Types of gear traing.

Unit 2: Gavernor and Flywhecl

Helical and Hervingbone goars. Their relative merits and demesits over spur pear
Spiral Gears- Spiral angle, shaft angle, centre distance & Effitioncy of spiral gears,
Bevel Genrs & Worm and worm Bears : Terminology, geometrical relationships,

Effoet of center distance variation, frietion

(8 Hira)

A) Governers- Funotion, Inertia and contrifugal type governors, Different types of centrifugal

Bovernors (Walt, Porter, Proell and Hartnel] only), Controlling force analysis, Governor effort
and governor power, scnsitivity, ﬁlabfljgy‘,j;gghmni.sm.mduhunﬂwg,-ﬁri&l&emdmmiﬁvmuw e T

Y Flywheel- Tumning moment diagram, Fluctuation of energy and speed, Dotermination of
flywheel size for different types of engines and machines.

Unit 3; Gyroscope
Introduction, Angular acceleration,
acroplane, Naval ship, Stability of vehicles

Unitd: Friction Clutches

{4 Hrs)

Oyroscople couple, Bffest of gyroscopie couple on

(4 Hrg)

Types frictions, Prietion laws, single plated multiplate Cone clutch, Centrifugal otuteh, Totque

trensmitting capacity, Clitoh operating mechanisms,

Unlt 5: Belt, Rope & ¢hain Drives

(4 Xixs)

Flat and Ves belt, Rope, Limiting tension ratio, Power transmitted, Centrifugal effect, Maximum

power transmitted by belt, SHp, Creep and Inltial tension,
kinematies of chain drives, angular velocity ratio, Consteuction of Bush and Rotter chisdn, power

transmitted by chain,

Unit 6: Vibration

(10 Hrs)

Introduction; Camse; stfets urid toril ology.

uonedIMpNY JO LNOB,] PIUBID 10] $99IN0Y [V 10§ [0-0
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(A) Single degree of freedom system: undamped trec vibration. Development of differential
equation of motion and its solution for different undamped systems. Computation of

B)

(©

natural frequoney.

Damped {ree vibrations: differential equation of motion. Logarithmic desrement damping
methods, Darped natural frequency of vibration (analysis of visoous damping only

Yorced Vibrations: vibration due to harmonic force excitation centric mass excitation,
support excitation. Steady state responss curves, phase fag angle, Motion and force

transrnissibility, seismic instruments

Section A Unit 1,2 and 3
Scetton B33 Unit 4, 5ond 6

Referonce Books

el B ok

10,
1.
12,

s

14.

15, Mechanical Vibrations, Thammaioh Gowda, Jagadessha T, D V Girish, Mc Graw Hill

The ity in the syllabus are divided in two equal sections. Question paper consists of two
sections A and B. Sectlon A includes first three units (1, 2, and 3) and Section B includes
remaining three units (4, 5 and 6). Question paper should cover the entire ayllabus,

Theory of Msishines ~ Thomas Bevan *

Theory of Machines and Mechanisms- Shigley

Theory of Machines and Mechantsms-Ghosh & Mallik

Theory of Machines and Mechanisms- Rao & Dukkipat

Theory of Machines-§.8, Rattan, Me Graw Hill .
Kinematics of Machines-Dr. Sadhu Singh Lo
Theory of Machines — Khurmi & Gupta

Theory of Machines — R, K., Bansal

Theory of Machines - V, P, Singh

Mechanical Vibrations by Grover G.K.,, Nemchand Publi.
Mechanical Vibrations by 8.8.Rs#o, Pearson Education Publi
Mechanical Vibratlons by V.7, Singh, Dhanpat Rai Publications.

Solved vibrations 4n-Meohanioal Vibratioos,-Schaums Serles....—

Mechanical Vibrations by 8§ Graham Kelly, Tate Mo Graw Hill

Pattern of Question Paper

¥or 80 marks Papor:

L
2

Five questions iu cach Seetion
Attempt any three questions from each Section.
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MED303-METALLURGY AND MATERIALS

Teaching Schieme ‘ Exantination Scheme
Lectures: 4 Hrs/ Woek, Theory Examlnation: 80 Marks {3 Hes)
' Class Tests 20 Matka
Objectives;

- 10 -

- 10

LOTo Lnpant a fundamenta] knowledge about exteaction ofSteel & Cust Iron, their hear
treatment process & industrial use. g

2, To impan sound knowledge of different materialy with their sefection, properties for
industrial application,

Unit 1: Structure of Materlals and Strongthening Mechaniam (7 Hrs)
Structare of Metals: Unit Cel), Space Lattice, types of Crystal structures, Miller Indices,
Atomic Packing Factor, Coordination Number, v

Solidification: Cooling curve Tor metals and alloys, Homogeneous & Hoterogeneous
Nueleation, Crystal growth, Grain boundaries, Bqui-axised and: Columnar Graln, Dendritle
Pattern, Polymorphism,

Iporfections in Crystal: Polnt Difects, Line Dafeots, Surface and/ Bulk Defisots,
Stvengthening Mechanlsm : Introduction, Grain boundaries and deformation, sttengthening
from grain boundarles, Grain size measurement, Grain size reduction, solid solution
strongthening/hardening, strengthening from *fine particles, fibor strengthening, mertensite
strengthening, strain hardening, Bauschinger Bffoot, .

Unit 2; Phase Diagram (6 Hrs)

'Equilﬂg;iqm,‘mamm,.lmpomuwol‘uﬁquiﬁbrhmdingmm;'ﬂiﬁbﬁ'ﬁ?ﬁa‘sﬁ'ﬁuﬁ.'l§6}f&m§éiﬁé:i6n

& their types, Hume Rothery's rules; Types of phase diagram, Isomorphism, Butectio, Peritectic

. and Buteotoid Reaction, Importance of lover rule.

Iren carbon equilibrium Diagram: Phoses in the Fe-C system, Transformation Renctions,

Critical Temperatures and thelr signifioance, The TTT diagram, COT diagram,

Unit 3: Heat Trentment of Steols (10 Hrsy

Objective of heat trenfment, types of heat troatmont; Annealing:  Steess Relieving, Pull
Anncaling, Isothermal Annealing, Diffusion Anncaling, Partial Anncaling, Recrystallization
Annealing, Process Annealing, Spherodising, Normalizing: Objective of Normalizing,
Comparison of Nomualizing v/s Anncaling, Hardening: Hardoning methods, Jominy Bnd
quench test, Hardening defects & Quench stresses Retained austenite, Sub-zero Treatment,
Tempering: Objective of tempering, typos, Temper brittleness, Temper Colors, Austempering,

Murtemparing, Patenting,
Surface and case hardening traatments: Carburlzing, Nitriding, Surface hardening, eto.
Unit 4: Steel & Cast Irons {7 Hrs)

Stool: Classifioation of Steel, Speolfications & thelr zignificance, (AISI, SAR Dasignsﬂen),

on_i W _carbon. gleel

spplionticns, Alloy Stesl slessifiontioes of alloyltg elements, effeot of alloying olements o Fe.
C, olassifications of alioy steels: High strength low alloy steels (HSLA), Mmaing stesls, froe
cutting steel, tool steels & its classification, Stalufass Steels — Introduction & its classification

5.

mer Jo Qnoe,] pajueIn I0] $30IN07) [TV 10] 10-0
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o3 ferritic, martensitic and Austenitic stainless steel, sensitizution of stainless stool, welds decay *
& its remedies. Characterization and its importance.

Classification of Cast lrons, effect of alloying element on microstructure of cast iron.
Graphitization & its effect on properties of Cl, White CI, Malleable CI, Nodular CI, Gray Cl,
their manufacture and applications, Microstractures of cast iron.

Unit 5: Non-Ferrous Alloys: (4 Hrs)

= |1 =

Copper Alloys: composition, properties & uses, copper and its alloys, - brasses, bronzes,
bearing atloys, Ahuminum olloys: composition, properties & uses, Classification of Al-alloys,
Magnesium and its alloys, Titaniuen and its alloys,

+ Unlt 6: Advanced Materials - (6 Hirs)
Coramic Matorials: Coramics and glagses, crystalline and non-crystalling séramies, Structure
of ceramics and glasses, Major mechanical and optical properties.

Composite Materinls: Classification of Composites, Matrices and reinforcements, Tabrication
méthods of component manufacture of composites, Particle-Reinforced Materials, Fiber
Reinforced Materials, Metal Ceramic Mixtures, Metal-Matrlx Compositw and Carbon-Carbon
{C-C) composites, Examples and applications,

Nano Materials: [mportance, Emergence of Nano-Technology, J}ottom-l.!p and Top-down
approaches, challenges in Nauo ~Technology, Applications.

Sectlon Ax Unit 1,2 and 3
Section B: Unit4,5 and 6

Recommended Books

1, V.D. Kodgire, *Metallurgy and Materia! Sciences”, Bverest Pubiishmg

i - Wnﬁﬂ R Askelsnd, Pradesp P. T PHulE, Beseitials of” Mhléﬁils i Seiencs and
Engineering”, Thomson-Enginesring, 2006,

3. William D, Callister Jr., “Mnterial Science & BEngincering~ An Introduction”, Wiley India
Put, Lid, 6th Edition, 2006, New Delhi.

4, 8, Avner, “Physical Metallurgy”, McGraw Hill Publication.

Reference books

1. Charley P. Poole Ir. and Frank ¥, Owens, “Inimductlan o Nanotechtiology”, Wiley India,
New Delhi, 2010

2. James 8. Reed, “Introduction to the Principles of Ceramie Processmg”, John Wiley, 1995,

3. AB. Strong, “Fundamentals of Composites Manufhcturing- Munteriale, Methods and
Applications”, SME 1989,

4, R.A. Higgins, “Engineering Metallargy”.

5. Y.U. Lakhtin, “Engineering Physical Motallurgy and Heat Treatment”,

6. ASM Handbook - Val, 01 & 02, Properties and Selection (ferrous & Nonferrous metals)

Pattern of Question Paper
The units in the syllabus are divided in two equal sections. Question paper conslsts of two

- 10 -

oma ok

seations A mct B, &awon A Inulndm ﬁm three un!ts (l 2 and 3) and Sect!on B includes

Tor B0 marks Paper:
1. Five questions in éach Section
2, Attempt any three questions from each Seotion.

6
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MED304-FLUID MECHANICS . .+ = .. _. .

Teaching Scheme Examination Scheme
Lectures: 4 Hrs/week Theory: 80 Marks (3Hrs.)
' Class Test: 2() Marks

Objectives:

This course deals with the basic concepts of fluid mechanics. The objectives of the course is to
enable the students:

e Understand the concept of different types of fluid, and their properties.

* Understand the Pascals law and its application, physical significance and application of
centre of buoyancy, metacentric height. '

¢ Understand concept of fluid kinematics, dynamics, application of dimepsional analysis
and CFD,

e Understand the concept of boundary layer aﬁd its application.

e Understand major and minor losses of flow through pipes.

Course Content:
Unit-I : (08Hrs)

Introduction to Fluid Mechanics:

Introduction, Ideal fluid, real fluid, Newtonian & Non Newtonian fluid, Compressible &
incompressible uid, properties of fluid, viscosity and its units, surface tensian, gompressibility,
capillarity,

Fluid Statics:

Introductidn, Pascal’s Law, pressure in fluid at rest, Hydrostatic forces on immersgd, plane &
- curved surfaces, centre of pressure & resultant force, buoyant force & centre of bypyancy,

Equilibrium of floating body, Meta centric height, Oscillation of floating body & gpgineering

applications. :
Unit-II ' {06Hrs)

Fluid Kinematics:

-g- S1IV Jo A}[NOB,] PAjUeRID) J0f $30IN0D) IV 10§ 10'0
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Introduction, Scalar and vector fields, Description of fluid motion, Types of flyid flow, Types of
flow lines, Continuity equation( in Cartesian and polar co ordinate), Circulation apd Vorticity,
Velocity potential and stream function, Relation between velocity potential anq styeam function.
Unit-III (06Hrs)

Fluid Dynamics:
Introduction, Continuity equation in Cartesian & cylindrical coordinates, Euler’s Bquation of
motion, Bernoulli’s equation & its assumptions, Applications of Bernoulli’s theorgm,

Momentum & energy correction factors, Engineering applications of momentum equation as

force exerted by flowing fluids on bends. '

Unit-IV (06Hrs)
Boundary Layer Theory: _
Introduction to boundary layer, definition and characteristics, boundary layer thickness,
displacement thickness, energy thickness, momentum thickness,

Von-Karman momentum equation, laminar boundary layer, turbulent boundary layer, total drag
due to laminar and turbulent boundary layers, boundary layer separation and its coptrol.

Unit-V (09Hrs)
Flow Through Pipes

Loss of energy in pipes, loss of energy due to friction ,minor energy losses hydraulic gradient
and total energy line ,flow through compound pipes in series or flow through cqmpound pipes
,equivalent pipe , flow through parallel pipes, flow through branched pipes.

Viscous flow : Introduction , flow of viscous fluid through circular pipe , Turbulept flow:
Introduction, Reynolds experiment ,frictional loss in pipe flow ,expression for loss of head due to
friction in pipes, expression for co-efficient of shear stress.

Unit-VI (0SHrs)
Dimensional Analysis and Similarity:

Dimensions of various physical quantities, Rayleigh’s method and Buckingham’s 7 (pie)
theorem, types of similarities, distorted & non distorted models, Dimensionless nymbers & their
significance.

Introduction to computational fluid dynamics:

- 12 -
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Introduction, Need of CFD, Governing equation of CFD, CFD applications.

Suggested Text Books and References: _
Fluid mechanics and Hydraulic machines by Domkundwar & Domkundway, Dhanpat Rai -

1,

2 N o

& Co.

Fluid mechanics and Fluid machines by S K Som G Biswas, Tata McGrayy Hill.

Fluid mechanics and Hydraulic machines by R K Bansal, Laxmi Publicatigns.

Fluid mechanics and Hydraulic machines by Modi & Seth, Standard book house, New
Delhi.

Fluid mechanics and Hydraulic machines by R K Rajput, S Chand co. Puhlicatlon
Computational Fluid Dynamics- by Anderson,

Fluid mechanics and Hydraulic machines by Ramamurtham, Dhanpat Rai & Sons.
Fluid mechanics and Fluid power engineering by D § Kumar, S K Katarig & Sons.
Fluid mechanics by Cengel, Tata McGraw Hill.

E. Pattern of the Question Paper:

The units in the syllabus are divided in two equal sections. Question Paper consists of two

sections A and B. Section A includes first three units (1, 2 and 3) and Section B ingludes first

three units (4, 5 and 6). Question paper should cover the entire syllabus. Five questions in each

section and attempt any three questions from each section.

uoneonpg TB2ISAYJ Jo L1[Nok,] PILURID I0J §90IN0D) [V 10] 10'0
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MED305 - INDUSTRIAL MANAGEMENT & ENGINEERING-

ECONOMICS
Teaching Schome Examination Schome
Lectures: 4 Hrs/Week Theory: 80 Murks (3 His) .
: : Clags Test ;20 Nincks
e - Objocilves:

= 1

- 14 -

- 14

¢ To understand concept of Management, Administeation, Organization, costing and
financial management, )

* To engage and enhance etitical skills by pursuit of specialist options via management
and economies,

Unit 1t (8 Hrs)
A« Introduction to Managements !

Nature and Characteristies of Maoagement, Principles of management, funotions of
Management, lovels of managenfent, a2 need for management, Management of Change,
cnt by objectives, : ‘

B. Recent trends in Management'

Kuowledge munageinent-Clagsifi ion, obfentives, forces driving knowledge management,
Kaowledge oycle, benefits, ‘&Jmewmm Development-Definition, Functions of
entieproneur, various schomes for the Entrepreneurship Development, Six sigma, T.QM -
Objectives, Dr. Deming and Cross by |4 points of T.Q.M., benefits of T.QM, Steps of
iraplementing T.Q.M.

Unlt 2: Business Orgnntzation . (6 Hrg)

Forma of business organization, partnership, industrial proprietorship, jolnt Stock Comy 1y, o~
QEm;im.wL&Ipﬁ&ﬂ,‘publicm-ummkinmorgmlznﬁmat SIrlctures, line organization, siaf?
organization, commiltee organlzation; project organization, matrix orginization

Unit 3: Humon Resoupce Mansgement (6 Hra)

Scope and funotions of Humay resourse manugement, woriitment, selection and induction,
tralning developient, nethod of training, job analysls; job spectfication and Job description,
succession planning, refirement fssparation and its typo, manpower planning, Trade unlon.
definition, origin, objeotives and functions of trade union,

Unit 4: . ¢ (6 Hrs)

As Costing and Finaneial Management

Costing Techniques: Blements of cost material cost, labour cost, Expenses, overhead cost, scopo
and importance of financial management,

B. Inventory Management

Inventory-definition, characterlstics, types, meaning and nature of inventory, Inventory cost
relationship, cost associated with inventory, Benefits of holding inventory, Risk and cost of
holding inventory, Modsls of inventory, E.0.Q, A.B.C analysis, B.B.Q).

Unit 5: (6 Hrs)

A, Nature & Significance of Economics ‘
Types of economic ‘analysls - Micro and macro, kinds of economic decisions, economic

]'El. Domand and supply analyals
Demand: Typos of demand, Determination of demand, Demand funotion, law of demand

Supply: Detormination of supply, supply functlon, law of supply, Perfect competition,
Monopoly.

9
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Unit 62 (6 Hre)

Capital Budgeting and Depreelmkon;

Reasons of Replacement, payback period method, net présent value, discounted cash flow
method, Profitnbility indox method, internal rate of return (IIR) method, Types of Deprociation:
Straight tine method, written down method, Liquidation,

Seﬂlon AtUnit],2and 3

—Seethonr Brunica; S and 6

Referencu Books
. P. Subba Rao, “Personnel Human Resource Management”, Himalaya,
2. Gary Desster and Biu Varkkey, “Human Resource Management”, Pearson.
3. Geethika, Piyali Ghosh and Purba Roy, "Mmnagesial Economics”, MC Graw Hill.
Koontz and O Donvell, “Principles of Management™,
. James Stoner, "Mammcm" PHI Publication,
. Nandkumar Hukerd, “Industrial Engmecring and Production Opamlon Mnmgcmem“
Blectroteoh Publication, ;
Khan and Jain, “Financlal Managment" Tata MIC Graw Hill,
Lelend Blank and Anthony 'I‘arquin. “Bngineering Beonomy™, Tata Mo Graw Hill

o v Bt

o

Palm of Question Paper
The units in the syllabus are divided in two equal sections. Question paper consists of two
sections A end B. Section A includes first three units (1, 2, and 3) and Section B includes
remaining three units (4, 5 and 6). Question paper should cover the entire syllabus,

For 80 marks Paper:
- e L T TS SR —— Ml..., P*chmiwh\ mm . i e
2. Attempt any thres questions from ench Section,

10
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MED321 LAB-I DESIGN MACHINE ELEMENTS —I

Tenching Schome Examinatton Scheme
Practical: 2 Hrs/Weck Term Work- :25 Marks
Practical Exam-25 Marks

- 16 -

- 16 -

- 16

lmpsrinl size shacta one !nvulv nmnbiy dmwnng whh 8 part 1131 nnd overall dimensions
and the other sheet Involving drawlngs of individual components,
Manufacturing tolerances should be specified so as 1w make it wosking drawing, A design report
glving all necessary caloulations of the design of components and nssembly should be submitted
in a separate file,
Design project should be in the form of “Design of Mechanical System” comprising of Machine
elements studled and topies covered In the syllabus. Design data book shail be used wherever
necgssary lo achieve selectlon of standardized components,
e Dasign of cotter joint ‘
o Deslgn of Knuokle joint
2 Design of coupling/ Power Semw
Anlgnmnl Basged on
e Welded joint and Riveted joint
¢ Fluctuating loads.
Practical Exam
o Practical examination is based on the prncﬁoa] work done during the course, Viva Voce
based on syllabus

i1
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MED322 LAB-II THEORY OF MACHINES-IT

Teaching Scheme Examination Bchome
Practical: 2 Hrs/Week Term Work. :50 Muarks
Term Work

<} 7=

(At lenst eight out of the following-experiments shall be-condusted during the courss record of
the same shall be submitted by the candidate & term work

b=

To gencrute iuvolutes tooth Hofile with help of rack on gear Elank.

. Study of interference & underoutting

Study of governors

. To determine Mass Moment of Inertin of uniform rod By ﬁsing

A} Compound pendulum B] Biftlar suspension

. To determine Mass Moment of Inertia of disc” By using

A} Compound pendutum B Trifilar suspension C] Single rotor system
Experiment on Longitudinal vibrations of holical springs
To determine of equivalent mass of spring mass for spring mass sysiem

. To determine of equivalont mass of spring mass for spring masg dashpot system -

Determination of logarithimicSecrement (Free Damped Vibrations)

10, Betermination of Gyroseople couple
11, Assignment on unit 4.
12. Assignment on unit 5.

-17 -

=R
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MED323 I-EAB-IEI METALLURGY AND MATERIALS ¢

Toaching Seheme Examination Schame
Practical: 2 Hrs/Week Term Work- 25 Maxks

A sct of 9 Experiments from foliowlng Hst

L. Mamwmmwmmmm.

2. Pmpnuﬁonofspedmm!brnmmllomhhmimuom. .

3 PmpnradonnfMoumdumpbswitthatpofmounﬂngmleoldmmmmina
4, Studyofuﬁmualm«umof&whmd()aﬂhﬂn- -
. SmdyufmlamﬁWdeonPemusMoms.

onﬂnubowﬁglhbu:umﬁmndbabw

a0l T s . em———_
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LAB-1V MED324-FLUID MECHANICS

Teaching Scheme Examination Scheme
Practical: 2 Hrs/week Term Work: 25 Marks
Practical Exam: 25 Marks

Term work shall consist of any Six experiments from the following [excluding assignments]

Practical:

)

P N A A W

Determination of viscosity by using Red wood Viscometer.

Study and perfi ormance on different types of pressure measuring devices.
Determination of metacentric hcight by experimental method.
Verification of Bernoulli’s theorem.

Measurement of flow by using venturimeter and orifice meter.
Measurement of velocity of fluid by using pitot tube.

To pérf‘orm Reynolds experiment. ‘

To determine the friction factor for pipes of different sizes.

Assignments on chapter no. 2, 4 and 6.

-19-
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BSH331 LAB-Y OOMMUNICA'I’IQN SKILLS-I

Tonching Scheme Examination Schemo
Practleal: 2 Hrs/Weok Online Examination:50 Marks {1 Hr)

Unit-1

Simple interest scompound tnterest, profil, loss
Work and time speed and distance
Set theory and vann diagram, permutation and combination
Probability, alphanumeric series, logical deduetion, reasoning, coding and decoding and
bloud relation ’
*  Data interpretation
Unlt-11 ) .
. ® The key components of non verbal commugication f.e. eye contacts, body language,
4 voca) tone and volume, 5 .
o Teami work and team building, The basies of team intelligerice, Diversity aAwareness,
Gendler {ssues )
* ~ Group discugsion, unstruotured group discussions and soteal groyp diseussions
* i Presentation skills self confidelice and declsion making
UnitXXx
*  Adapting to corporate life
*  Phone etiguottes, Email ctiquettes, clothing etiquettos, Dinning table etiquottes
* Goting ready for an interviews, corporate dressing, writing roports and proposals,
minutes vriting, 3 . Yo

2 8.8 o

Fast “‘“"”{Qﬂlﬁhﬂiﬂu&»mmmmmm unmhmmmﬁmwmwmwwm R RS

.. Reference Books.......... *
1. “Gopal Swamy Ramesh,Mahadevan Ramesh ,"The Ace of saft skitls”, Pearson
Publication
2. Bansal Havison, “Spoken English”
3. Orient Blackewan, “Baglish for Engingors and Technologist”
4, Jorry Wiessman , “Presenting to Win” Pretinco Hall publications
5. Willlum Sanborn Pieiffer, T.V.S, Padamaja, “Teshnical Communication™
6. M. Tyra, “Magioal book on Quikermaths” BSC Publishing Co, pyt.tid,
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MED326 LAB-VI WORKSHOP PRACTICE - V

Teaching Scheme Examination Scheme
Practical; 2 Hrs/Week Term Work- :25 Marks
Maclhine Shop

Peepacation of blanks for the vatious jobs from the different types of available raw materials, on
the lathe. Study the various single and multiple point tools, tool holding devices and the work-
piece holding devices. ‘

1) Study of verlous measuring instruments, gauges and their applications.

2) Preparation of one gear involving caleulations for Indoxing. The side faces to be milled.
The hole to be drilled and bored to the ffoal size. Splines or a keyway to be cut by the
slotting maching,

3) Prepare on block with various operntions flat surfuce, stops, slot, olc on the shaper,

_Grind at lenst two faces of the job on the surface grinder, with required acouracy,
4) “Study grinding of a tool or outtbr on the too} and outter grinder, accompanied with a
“demonstration on at least one job on multiple point tool, per batch,
%) Study of CNC machines and simple Programs of CNC. )

i

Term work
The term work will comprise of the above stated jobs,
* A file contalning the writesup of the study patt of the experiments no.1, 2 and 6.
¢ A workshop diary confaining delails along with caleulations wherever necessary,

Recommended books:
1. Hazma Cheudhury, Workshop Technology, Vol 2.
2. Raghuwanshi, Workshop Technology, Vol 2,
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MED351-DESIGN MACHINE ELEMENTS - Ii

Teaching Scheme Exnminatlon Scheme

Loctures: 4 Hrs/Weok Theory Kxamination : 80 Marks (3 Hrs)
Class Test: 20 Marks

Objectives;

=27 =

-22 -

- 22

¢ Analyze and evaluate foroes and stresses within a gear sysiem
s Selest appropiiate mechanical components using design pwimlp‘iea.

¢ Developing the capability to analyze and seleot the various oritérls of design,

Unit -1: Introduction to Gears (15 Hry)

Design considerations of gears, material seluation, types of gear failure,

(A) Spur Gear: T erminology, Gear tooth loads, force analysis, beam strength ( Lewis
equation) equation, dynamic tooth load (spo’s & Buoking ham’s equation ) wear
strength (Bucking ham's equation), - '

(B) Helieal Gonry: “Terminology, Force analysis, Formative number f teeth in helical gears,

beam & wear strength of helical enrs, effective load & design of lfalloal goar,

(C) Bevel Genr s Tetminology,channly:ia, Formative number of teeth , Deslgn of bevel
-gears based on beam and wear str

(D) Worm Gears: Terminology. Staydard dimensions and recommendation of worm gearing,
Force analysis, Formative nuniber of testh, Design of worm drive as per AGMA

(B) Genr train- Introduction, Types of gear train, simple, compound, reverted and Epicyclic
gear train,

Unit -2: Design of fviction cluteh . « (5 Hrs)
Introduction, types & fiotion matotials, Design of single & multi-plate clutch, Design of cone

. cluteh, Dosign of cenurifugal cluteh,

Unit -3: Design of belt (5 Hrs)

Introduotion, types & materials.

(A)¥iat belt: Longth of belt ( open & cross) , slip & oroep balt , velooity ration, centrifugal
tension . initiut tension, ratio of limiting tension , steessess in belt, condition for maximum

power

(B)V-helt : Construction of V-beit + tatio of limiting tension, selection of V-belt from
manufacture catalogue .

(C) Chein & rope drive: Introduction -

Unit «4: Design of bearings (10 Hrs)

(A) Introduction to Tribolegleal consideration in design: Friotion, Wear, Lubtication,

(B) Sliding contact bearing : Basic theory, thick and thin film lubrication, Newton's law of
visoosity, Petroff's equation , Sommerfield Number , Reynolds"s equation, Raimondi nnd
Boyd method relating bearing variables, Heat balance in journal bearings, Temperature
tise

Intr;}dmion to hydro statie bearings.
(C) Rofling Contact Bearing:  Types, static and dynamic load capacities,  Stribeck’s
cquation, Equivalent bearing load, load-life relationship, bearing life, load fuctor, Selection

of beating from manufactures catalogue.
Design for variable oacl and speed. Bearings

7
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- Unit -5: Doslgn of brake . {5 Hrs)
Antroduction and types of brake, design of short shoe ( single & double), design of tong shoe
{single & double), design of simple& differontial band brake, design band & block brake &
design internal expanding brake

Section A: Unit 1 and 2
Section B: Unit 3,4 and §

" Referenco Books
1. Shigley LE. and Misshke €.R.,“Mechantcal Engineering Design™, McGraw Hill
Publications Co, Ltd,
2. Bhandari V. B., "Introduction to Machine Design”, Me Graw Hil}
3. Bhandari V.B,, “Design of Machine Blements", Tata MoGraw Hill Publ. Co, Lid.
4. 8potts M.F, and Showp T.H,, * Deslgn of Machine Elements®, Prentice Hall International,
5. Black P.H, and O. Eugeno Adams, “Machine Design"; MoGraw Hill Book Co. Ltd.  *
6. “Degign Data”, P,5.G. College of T chnology, Colmbatore. @
7. Juvinal R.C., “Fundamentals of Components Design”, John Wiley & Sons,
- 8. Hall A8, Holowenko A.R, and Laughtin 14.G.. “Machine Desiga®, Schaum's outline serles,
M Graw Hill, ) .
9. Kulkirni S, G., Maghine Design, Me Graw Rilt ¥
10, Grnesh Babu K. and Srithar K., “Design of Mnchine Rlements”, Me Qraw Hill

Pattern of Question Paper
The units in the syllabus shall be divided in twe equal seotions. Question paper consists of two

sections A and B. Section A Includes first two units (1,2) and Seotion B includes remaining

three units (3.4,5) . Question paper should cover the entire syllabys,

For 80 marks Paper:
1. Five questions in cach Section
2. Attompt any three quostions from cach Section.

Sy

-23 -
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MED352-HEAT 'I‘RANSB}ER
Teaching Schome: Examination Stheme;
Theory: 4 Hrs/ Weok Theory Examinations 80 Marks (3 Hrs)

Chass Test: 20 Marks
Objectives: ;

.

-24 -

- 24

* Modsl basic heat transfar

* Design and Predict heat exchanger performance ¢
* Recognize basic conveotive heat transfer and apply appropuiate methods for
quantifying convection

* Determine radiation heat transfer

Unit 1 (03 Hrs)
A, Introduction '

Modes und laws of heat 1ransfer, Thermal conductivity and its varfation with temperature for
various engincering materials, Applications of heat transfer, Insulating materials. Derivation of
generalized heat conduction equation and its reduction ‘to Fourier, Laplace and Poisson’s
equation, thormal diffusivity, (Descriptive and simple numerical treatment)
B. One dimensional stondy state hont Sonduction (06 Hrs)

Heat conduction through a plane wall, cylindieal mid sphere, Heat conduction through a
composite slab, cylinder and sphese, Bifect of variable thermal conductivity, Electrical onalogy
in conduction. Critical radius of Insulation, economio insulation, and thermal contact resistance.
Ons dimensional steady state heat conduction with heat gencration for plans wall, eylinder and
sphete. (Deseriptive and numerical trentment) ’

A, Extended Surfacas

Typos and applications of fins. Heat transfor through extended surfaces, Derivation of equations
for temperature distribution and heat transfer through fins of constant cross-section area,
Effectivenass and efficiency of & fin. Brrors in the measurement of temperature in o thermo-
well. (Desoriptive and numerical treatment)

B. Unsteady state hent conduction {03 Hrs)
System with nogligible internal resistance, Biot and Fourler numbess, Liimped heat capacity

.methed, Use of Hiesler and Grober Chasts, (Descriptive and numerical treatment)

Unit 3t Convection (04 Hra)

A, Convection

Local and average conveotive coefficient. Hydrodynamic and thermal boundary layer, Laminar
and trbulent tlow over a flat plate end in a pipe. Friction factor, laminar and turbulent flow over
a flat plate, Drag and drag co-efficiont, (Descriptive and numerical treatment)

B. Free and Forced Convection (06 Hrs)
Dimensional analysis in free and forced convection. Physical significance of the dimensionless
mmbers related to free and foroad conveetion, Bumpirioal correlations for heat teansfer int laminar

d T a ¢lroular pipe. Bmplrlcal corolations for free

convection heat transfer over hordzontal, vertical plate oylinder. (Desoriptive and numerical
{reatment)
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Unit 4: Condensation and Boiling ; (04 Hrs)
Modes of pool boiling, critical heat flux, burnout point, forced boiling. Film end drop wise
condensation, (No numericel treatment)

Unit $: Redintion Heat Transfor (05 Hrs)
Thermal radiation; definitions of various terms used in radialion heat teansfer; Stefan-Boltaman

law, Kirchoff's law, Planck’s law and Wein's displacerment faw. Radiation heat exchange

between two psralicl infinite black surfices, between two parallel infinite gray surfaces, effoct of
rediation. shield, intensity of radiation ond\solid angle, Lambert's law, radintion heat exchange
between two finite sutfaces-conflguration factor or view factor, (Deseriptive and numerical
treatment)

Unit 6: Heat Exchangors (05 Hrs)

Heat exchangers classification, Fouling factor, overall heat transfer coefficient, heat exchanger

analysis- use of log mean temperature difference (LMTD) for parallsl and counter flow heat

exchangers, LMTD corrention fastor, foullng factor, The effectivenass- U method for porallel

and counter flow heat exchangers. Design considerations of heat exchanger. Introduction to heat

pipe, (Deo;brip(iva and numerical treatment) ' '
e s &

Section At Unft 1,2 and 3
Section B: Unit 4, 5 and 6

Reforence Books ) ;

. Yunus Cengel, Heat Transfet: A Practical Approach, 3rd edition (2007), Tata Megraw Hill.
2. Holman I. P., Heat Transfes, Tate Megraw Hill,

3. Sukhatme S, P., Heal Transfer, University Press,

4. Domkundwar, Heal.and Mass Transfer, Dhanpat Rai & o0,

5. Inctopera & Dewit, Fundamentals of Heat & Mnss Transfer, Wiley India Pvi , Ltd, New

. Dehii
6. Gupta and Prakash: Engincering Heat Transfer, New Chand and Bros., Roarkes (U.P.)
7. R.C, Saohdeva: Fundamentals of Engineering Heat and Mass Transfor, Wiley Hastern Lid.,,
India. .
8. Frank Kreith: Principles of Heat Transfer, Harper and Row Publishers, New York.
9. Donald Q, Kern: Procoss Heat Transfer, TMH Publishing Company Ltd., New Delhi.
10, Heat tranafer-A basic approach, Ozisik, Tata Me Graw Hill 2002
I'L. Principles of heat transfer, Kreith Thomas Learning 2001
12, Heat transfer, P.K. Nag, Tata Mc Graw Hill 2002,
13. Rno Y. O.C, Heat Transfer, Otient Blackswan-University Press,

Pattern of Questlon Paper
The units In the syllabus are divided In two equal sections, Question paper consists of two
seotions A and B, Scction A inoludes first three unit (1, 2, and 3) and Section B includes

remalning theee units (4, § and 6). Question paper shonld cover the entire syllabus.

w5E

- 05 -

-25

Yor 80 marks Papers
1. Plve questions in each Soction
2, Attempt any three questions from each Section.
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MED353- INDUSTRIAL HYDRAULICS AND PNEUMATICS

Toaching Scheme Examination Scheme

Loetures: 4 Hrs/Week Theary Examination : 80 Marks (4 Hrs)
i Class Test: 20 Marky

Objectives:

520

-26 -

- 26

*.Ta devslop Logleak-understanding of i SHESL

. To develop skill so that vamé‘}enu arc able to apply Principles of Hydraulics and
* Pnoumatics for the ludustrial pplications,
°  To enhance the skill of the students in the automation design and application in the
present day need of the industrial machines,

Unit 12 Itroduction to Hydraulics and pneumatios (6 Hrsy
Fluid teehnology, Auid statics and fluid kinetics, Laws goveming these systemns, Pascal's
law, Bernault's equation, Force and work in fluid dovices, Displacement actions,
Fll_;ido uged in Hydraulics and pueumatics. Essential proporties of oils used in hydsaulic
systems. Oils used in hydraulic systems, oil additives. Alr filter, regulator and lubricator
unit, I’ ' :F

Introduction of Hydrauti and preuntatic, basic circuits (in block diagram).

Unit 2: Hydeaulle and pmoumatic symbols and the use of the symbols (6 Hrs)
To study the ASME and DIN ISO standard symbols for hydraulics and pneumatics and
their applications. Compaosite symbols, Use of symbols. Goneral rules.

Q&LtliHylimnlln.andv{moumnﬁe-msc]ﬁau‘f;mm]sfmh“&hu(on) (8 Hes)

Construetion, priniple of working, spplication of varlous hydreulic Purap and motors,
phettatic compressors and motors (linear, rotary, oscillating) their charactoristics;
Types:  Piston oylinder, rotary vane, gear, lobe, gerotor, rotary piston, screw  ete,
Hydraulio sump, types and construction, alr resorvolr,

Unied: Hylimulic and proumatic controls, Aecessorles {6 Hrs)

Study of pneumatic and hydraulie control vulves; Pressuse control valves, flow control
valves , direction contro) valves; study of all the types, different constructions, valve
actuators, applications.

Study of the different piping, couplings, and pipe accessories used in hydraulic and
pnoumatic systoms. Study of acoessorles in hydraulle and preumatic. systoms;  fike
acoumulators, pressure boosiers, , filters, seperators, nlr driers, heat exchangers. Seals-
static, sliding and rotary, packings (types, material application),

Unit 5: Hydraulic and pheumatiec chreuits (8 Bv)
Review of components of hydraulic and pneumatic System -pumps, motors, cylinders,

U

different types of control valvos ~designation mothods of act iol, power supply
system, hoses o lageaim 3 cat ot y-of the Togics to
dovelop a cireuit. The placements of components. Details of drgwing of pneumatic and

IS¢ th~teci at

hydraulie circuits, Destgning and drawing of circuits.
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 Unit 6: [utroduction to Electro-Hydraulics and Electro-Pnonmaties (6 Hry)

Deslgn of diffarent circuits besio circuit, speed control circuit, force control clrcult , '

various actuntors . Special sircuits like sequencing, counter baloneing, unlvading,
variable operation civeull, ciroult with aivbydraulic pilot opesated valves.  Typical
industrial application circuits Including synchronizing cirouit, fafl safe circuil, and two-
hand safety cirenlt, machine applications like clamps, machine feed and other
applications, material moving equipments, oranes, jacks, press ete,

Review of components in electrical control of hydraulic and pneumatic systems, valve
actuators used in these systems. Control switches, Limit awitches, reed switches,
proximity switches(copncitive, inductive & optical) , pressure switches, relays &
cantactors, solenold oporated direction conlrol vatves, symbols, performance data, ledder
diagrave, programmable logic controllets, Input and output elements, Metering dev:us
Advantages limbtationa and spplications. »

Ai!@the units must be doalt with schematic represontations and xguzppnrled with the

industrial noed and the applications, !

Section Az Unit 1,2 and 3
Section 13 Unit 4, S and 6

Reference Books

e R SIS

“Prienmatic Controls, by Jofi P, (Wiley Tndin Pvt 1)

Hydraulics and Pneumatics Power for production, by Harry L. Stewart.( Industrial Press)
Hydraulies and Fluid Mechanios by Modi Seth. (Standard Book House)

Industeint Hydraulics manval by Spetry Vickers.

Oil Hydrautie Systems , by 8.R.Mujumdar.(TMH)

. Pneumatic systems Princlples and Maintenance, by S,R.Mujurndar(TMH)
ABC's of Hydraulic Clrouits, by Harry L Stewart, (Taraporewala)

ABC’s of Pneumatic Clreuits, by Harry L. Stewart. (Taraporowala)

Preumatic Text Book, Hydraulie text book by Festo controls pvi Itd.,Bangalore.

10. Blectro Pneumntios , Bleotro Hydraulies, by Festo controls pvt Itd. Bangalore

11, Introduction to Mechatronics and Muaauremm! Systems, by David G Alciatore, Michel

Histand. (TMH)

12. Mechateonics by HMT.(TMH)

The units in the syllabus are divided In two oqual sections. Question paper consisis of two
sections A and B. Section A Includes first three uaits (1, 2, and 3) and Scction B includes

Pattorn of Question Papor

remuining three units (4, 5 and 6). Question paper should cover the entire syllabus,

For 80 marks Paper;
1. Five questions in each Section
2. Attempt any three questions from each Section,

s

- 07 -
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MED354-TOOL ENGINEERING

Teaching Seheme Examination Schemeo
Lecturest 4 Hrs/Week Theory Examination ; 80 Marks (4 Hrs)

Class Test: 20 Marks

Objectives:

s Rmammhmwmmnmmmmﬁm skills

* :To understand the standard prachice followed in industries for too) design,

* “To understand the methodology of communicating design and sl the required
Information that will easential for tool manufacturing,

1

Unit 1: Theory of meial Cutting ‘ (10 Hurs)
Infroduction, Mechanics of Machining - Geometry of gingle polnt cuiting tool, Single point
outting tool Designation of cutting tools, ORS and ASA system, Importance of Tool angles,
Mechapism of chip formation, Orthogotial and oblique cutting, Uss chip breakers, Machining
forces and Merchant’s Cliole

Diagram, Heat Goneration and Cutting Temperature in Machining, Cutting fluid, Concept of
mnchinggzﬂily and its improvemeni, Failure of cutting tool and too Life, Common use and

advanced cutting tools materials,
Unit 2: Design of cutting tools (3 Hrs)
Introduotion, types, geometry, nomenclature and design of Drills, milling cutiers, Reamers, Taps
& Broaches . s :
e O3 Dpsign of figs & fixture o R 1 A

Tntroduotion, process planning, need of fixures, locating & clamplng - principle of location,
locating elements principla for clamping purposes, clamping devices, design principles cormon
1o figs & fixtures. Drilling Jigs - Deslgn principlos, drill bushes, deslgn principles for driil
bushings, Types of drilling jigs - Tomplato jig, plate type jig, swinging leaf jig, Box type jig,
channel type fig, Milling Fixtures: - Bssential features of a milling fixtures, Design principles
for milling fixtures, Indexing Jig & fixtures, Turning fixtures, Automatic olonping devices,

Unit 41 Press tool Design (6 Hrs)
Introduction of Press operations, Press working equipment - Classification, Ratlng of & press,
Press 100l equipments, aangement of guide posts, Press selestion, press working terminology,
‘Types of dies - Simple dies, inverted dle, compound dies, combination dies, progressive dies,
Transfor -dles, multiple dies, Priwiplo of metal outling, sirip layout, cleamnce, angular
clearance, cutting forces, method of reducing eutting forees, Die block, Die block thickness, Die
opening, Fastening of die blook, back up plate, Punch, Mathods of holding punches, Strippers,
Stoppers, Stock stop, Stock guide, Knock outs, Pilots, Design of Blanking & Plercing die design
~ compound & progressive dies.

Unit 5: Bending Forming & Deawing dics ¢6-Hhrs)

Bending - Bending Terminology, V- Bending, Air bendling, bottoming dies, Wiping dics, spring
back & its prevention, channel dies, Design Princlples - Bend radius, Bend allowance, width of
die opening, bending pressure, ; '
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Farming Dies- Introduction, Types - solid form dies, pad type forin dies, and Embossing dics, -

cofning dies, Bulging dies.

Drawing Dies - Introduction, Difference between bending, forming & drawing, Metal flow -

during drawing, Design consideration - Radius of draw die, Punch radius, Draw cleatance,
Drawing speed, Caleulating blank size, Number of dmws, Drawing pressure, Blank holding
pressute.

.0 .

© Unit 6: Forging Dic Deslgn & mould Design (6 tirs)

L SRR

Forging Dic Design: Introduction, Single impression dles, Multiple lmprusaion dies, Forging
design factors - Drafl, fillet & cotner radius, parting line, shrinkage & die wear, mismatch, finish
allowances, webs & ribs Preliminary forging opetation - fullering, edging, bending, flattering,
blacking finishing, outoff. Die’ design for machine forging - determination of stock size in olosed
& open die forging, materials & manufactute of forging dies.

Mould Design: Injection mould, mould bass, desipn of simple two plate injection moulds,
Mould Magerials.

Section At Unit 1,2 and 3
Section B: Unit 4,5and 6

4 ¥

Mcommmd‘m hooles:

+ Donladson, Lecain and Goold, “Tool design”, Tata MoGrawhill,
M.H.A. Kempster, “Introduction 1o Jigs and fixtures deslgn”,

P .H. Joshi, “Jigs & Fixtures™.

Wilson, “Pundamentals of tool design”, A.S.T.M.B,

.- ChauopadhyayvﬁMmhiniaMMmhimels“

Rafereaee Books
. Fundamentals of Metal Machining By Geoffety Boothroyd
2. Hoffman, “Introduction to Jigs and fixtures”,
3. - Dolyle, "Manufsoturlng processes pnd material for enginoets”.
4. G. Kuppuswamy, “Principlus of metal cutting”, university press.
5. Richard Kibbe, John E.Neoly, Meyer, Whito, “Machine tool practices”.
6. Production Technology-HMT ~Tata McGraw-Hill Publishing Ltd.
7. Metal Cutting Theory & Cutting Tool Desing By V. Arshinov, g Alekseev
8. Techniques of Preas Working Sheot Metal by Barry Reod,

Pattern of Question Paper
The units in the syllabus are divided in two equal sections. Question paper consists of two
sectlons A and B. Section A Includes first three units (1, 2, and 3) and Section B includes
remaining thres unity (4, 5 and 6). Question paper should covor the entive syllabus,

For 80 marks Papers
1.__Five questions in each Section

. P C Sharma, “A Textbook Of Produstion Engineering”. 8. Chand xauhlishcts

-29 -

- 29

2, Attempt any three questions from each Seotion.
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MED355- COMPUTER AIDED DESIGN/ COMPUTER AIDED
MANUFACTURING/ COMPUTER AIDED ENGINEERING

Teaching Seheme Examination Scheno
Lectures: 4 Hrs/Week Theory Examination ; 80 Marks (3 Hrs)
Class Tostt 20 Marks

Objectives:

Ay .
¢ To give an overview of CAD/CAM/CAE techuology,
e . To understand uso of somptiters for product design and manufactiring,
*  To develop 3D modeling skills required for product design,
® To develop programming skills required for NC monufacturing,

Unit 1 : (5 Hrs)
Introduction ~ CAD, CAM, CAE; Produet Life cyole Manggement ~ Concept, need and
benefits, Product design process, and CAD, Principles of  concurrent engincering,
Manufacturing data base, Benefits of CAD “

Unit 2: . (5 Hrs)
Ground rules for graphics software, Sofiware and hardware conflguration of geaphics system,
Functions of graphics systern, 2D and 3D transformations of geometrlo models like translation,
scaling, rotation,  reflestion,  sheor; homogencous  representations,  concatonated
representation; Orthographio projections.

Unit 3: 3D Modelling ‘ (10 Mrs)

Wire frame modelling, solid modelling, Modern solid madeling. techniques,-their-noed- gnd-—
- Bdvantages, Teature based modeling, paramotric modsling, constralnt based wiiodeling and hybrid

solid  modelers, Solid Representation: boundary reprosentation, construclive solid goometry,

‘sweep representations, primitive instancing, cell decomposition, Parametric and non patametvic

represontation of Belzer curve, B-8pline curve, Kinds of Surfaces, Assembly modeling:

Representation, mating oonditions, reprosentation schemes, generation of assembling sequences.

An overview of medeling sofiwares Jike UGMNX, Solid Works, Autodesk Inyventor, AutoCAD,

PRO/E, CATIA, )

Unit 4: Antomation ‘ {8 Hrs)
Definition, Types, Advantages and Limitations of Autoraation, , Flexible Manufacturing System

© (FMS), Elements of FMS, Applications of FMS, Merits and Domerits in FMS, Computer
Integrated  Manufacturing  (CIM), Group Technology, Merits and Demetits of Group
Technology, Part clnssification and coding systemn, CAPP

Unit 5: NC Machine Tools (9 Hrs)

Basic components of NC, CNC and DNC system, Coordinate System, NC motion control
systems, drive of NC systems, NC Part programuing: Manual, APT, Post Processor, CNC
controllers, Feutures and Advantages of CNC,

- 30 -
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Unlt 6:Roboties and Introduetion to CAE (6 Hrs)

Physical configuration, basic robot motion, technical features of a robot, methods of robot
programming, introduction to direct, and inverse kinematles, forward Kinsmatics using
transformation matvices, end effectors, industein! applications,

Introduction (o CAE: Phases in CAR {Pre Processing, Analysis Solver & Post Processing),
Applications of FEA In Mechanjcal Enginecring, FEA Softwares, )

-3 -

-31 -

Seettow A Univ T, 2 and 3
Section B: Unit4,5and 6

Reference Books

i, CAD/CAM by M.P.Grover, and B.W\Zimmer, Prentice Hall of Indla Put, Lid.

2. "CAD/CAM - Principle Practice and Manufacturing Management, Chris McMahon and
Jimmie Browne Addision Wesley Englond,

3. CAD/CAM Theory and-Practice, Ibrahim Zeid JTMH.

4. CAD/CAM Principles and Application, Rao P.N., - TMH. )

5. Automlion, Procuotion Systems and Computer Integrated Manufacurring, Grover M.P.-
Prentice Hall of India,

6. Mathematical Elements for Computer Graphics, Rogers, D.F. and Adams, A., MeGraw Hill
Ine, -, o A

7. CADICAMICIM, P Radhekrishnan, 8.Subramanayan and V.Raju, Now Age International

8, Computer Aided Munsfacturing, P, N. Rao, N K Tewari and T K Kundra .

9. Numerical Control Machines « P, 8, Pabla, PHI Pub.

10. Nutnerical Control machine tools —Yoran Koran/ JosephBen, Khannn Publication.

* 11, Introdution to finits elements in engineering- Chandrupatla T.R and Betopunda A.I, PHi

+ 12, The Finite Element method - O.C. Zienklowicz, Tata MeGraw Hill.

13. Robotles - Control, Sensing and Intelligence - K.8. fu, RC. Qonzalez, Lee

S 7 Pattevi of Quegtion Papor
The units in the syllabug are divided in two equal sections. Question paper consists of two
sections A and B, Section A includes first three units (1 2, and 3) and Section B includes
remaining three wnits (4, 5 and 6), Quéstion paper should cover the sntire syliabus,

Tor 80 marks Paper:
1. Five questions in each Section,
2. Attempt any three questions from each Section.
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MED356 - MECHANICAL MEASUREMENT

-32-

Teaching Scheme Examination Schome
Lestures: 2 Hrs/Week Online Exantnation ; 40 Marks (2 Hiy)
Clags Test: 10 Marks :
Objectives:
+To Provide-an-overview of memsuverienl tealiiqiics for Theakiring, process parametars in
industry. : 4

¢ Familiarize students with theoretical response characteriatics of transducers, instruments,
ond signal conditioning equipment used to measure these signals.
. Provide hands-on experience with suoh wansducers and Instruments,

Unit 1: Measurement and measurement systoms =~ (3 ¥irs)
Significance, types, methods, classification, anslog and digital mode, ﬂr{;{cuons of Instrument
and meagurement, elements of goneralized'measuremont systent

Unit 2: Statlc chavacteristics of instrument and measurement systems (3 Hrs)
Aocunw%, static cxror, reproducibility, drift, sensitivity, omrots In meadiremonts, linearity,
hystoresis, Threshold, bias, input and output impedance, loading effect.

Unit 31 Dotector Transducers: (5 Hrs)
Classification of Transducers, Primary and secondary transducers, mechanical transducers,
resistive transducers, inductive transducers, capaoitive transducers, photoelectrio {ransducers,

Plesoeesio trnsducers,optel trnsducers. R

Unit 4; Méasurements - methods and devices (9 Hry)

(A) Measurement of pressure and vacuym- methods and devices such as bourdon tubes,
disphragm guage, LVDT, Bellows, Piezo-electric pressure guage, vacuum: ganges viz,
Molead guage, piranl guage, thermal conductivity gange ote, -

(B) Measurement of flow - methods and dpyvices such as Rotameter, Gas flow theter, water
meter cle,

(C) Measurement of temperature ~methods and devices such as Thermometer, thormooouple,
RTD, Thermistor, pyrometer etc,

(D) Measurement of speed, velocity and acceleration- methods and devices such as
Tachometers, tachogenerators, stroboscople mothods, accelerometers, strain guage based
& Piezoclectrio accelerometers ete,

(E) Measurement of Foroe, Torque ~ methods and devices such as Load celly, torque sensors,
sirain gauges oto, :

Recommonded Boolks
1. Mechanioal Measurement and Insteumentation-Dhanpat Ral & Sons Publication
2, Mechanical Measurement -Beckwith and Buck

-32 -

- 32

2

3: B n Erfist, Publication

4. Mechanical Measurement « R.K. Jain
5. Pneumatics and Hydraulics - Harry L Stewart, Audo! Serles
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MED371 LAB-VII DESIGN MACHINE ELEMENTS ~ I

Teaching Scheme Examination Scheme
Practical: 2 Hrs/Week Term Work- 125 Marks
Term Work

A} TPotal Three-design-projoct
A detnil design report and A 2 Size sheel containing working drawing of details and assembly of
project basedl on any relevant mechanical system conslating of
#) Gearbox design
b) cluteh design .
¢) Brake design
B} Assignmaonts based on
n) Sliding contact bearing
b) Rollihg contact bearing
¢) Designof belt drives
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.34 -

MED372 LAB-YII HEAT TRANSFER

Teaching Scheme Examination Scheme
Practlenl: 2 Hrs/Weck Term Work- 125 Marks

Practieal/Tovm-work sonsiats. of the porformance and-reeord-of-the-following Fxperiments

Practical Exam-25 Marks

-34 -

- 34

(Any nine) %

BRoLE P

9.
10,
i

12

Note: -

Determination of the thermal conductivity of a given metal rod.

Determination of the thermal conductivity of insulating powder,

Determination of the thermal conductivity of composite slab, .,

Determination of heat Transfer Cosfilcient in Natural Conveotion from Cylinder.
Determination of heat Transfer Coefficient in Foroed Convestion from Cylinder.
Determination of the critical beat flux, ‘ :
Experimentation on drop-wise and. film-wise condensation. #
Télal on parallel and counter flow heat oxchanger,
Determination of the emissivity ofthe given surface.
Determination of the Stefan-Boltzmann’s constant.
Détermination of thenmal conduotifity of s givan liquid.
Study of design and analysis of heat pipe,

Practical cxamination shall consist of performing one of the experiment and producing

the results followed by Viva. Performing exporiment shall be allotted 15 matks and 10 marks for

Viva.
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MED373 LAB-LX INDUSTRIAL HYDRAULICS AND PNEUMATICS

Toaching Schome Examination Scheme
Practical: 2 Hrs/Week Term Work- :25 Marks

Practicals based on Hydraulic systems and pneumatic systems, Symbols must be studied and
cireuits. must be drawnusing.symbols. Cirouits-must-be-designed;- oonnseied- 8nd-tomtod-O-the—— e

Hydraulic abd Pneumatic trainers and Eldotro hydraulic and efoctro pngumatio truiners.,
connected and tested on the trafnecs. On hand practice is expected o be glven‘on the sofware's
for oirouit design.

1} Swmdy of Construction and working Hydtaulic pumps and motors and Pnenmatic
compressors, fluid storage and conditioning system, (resorvoir and accessories, filter-
seperator, regulator and lubrieaton unit). )
Study of Hydraulic and Pneumatic valves. Pressure control, flow control and direction
control valves. Study the construction dnd warking on section models,

Hydraulic and pneumatic piping and pipe accessories, quick disconnect couplings etc.
pipe layout, factors of selection of pipes and layout.. .

Stud%-,of solenoid vaives, limit switches. Pressure, distance, flow rate neasurment and
elegtrica} ooutrol. f

2) Basic hydraulic circuit for the working of double acting cyfinder and s hydsaulic motor,

3) Busle pneumatic cireuit for the working of single and doubls acting eylinder.

4) Speed control circuits, Different Motering methods Inlet & outlet flow control (meter-in
& meter-out circnit)

3) Cirouits for the Use of different direction control valves and valve notuation in singlc'

- and double acting oylinder, and multi-netmation-oleenit, - e .

6) Hydraulic Counter-balancing circuit.

7) Hydraulic or Pneumatic Regenerative eircuit,

8) Hydraulic or Pnoumatic Sequencing cirenit.

9) Hydraulic Unloading circuit,

10) Cireuit with cain aperated pllot valves operating & pilot operated 4way direction control
valve of proximity/ limit switohes, solenold operated 4way direction control valve for
auto reversing eircuit, ; R

11)Swdy of hydraulics and Pneumatics ciroult, based on the industrial application, (at least
one in ench).

Term work will consist of a File/ Journal containing the detail write up of study and observation
in each of the experiment, Write up of study oxperiment 1 and details of design of circuit
diagram, working and findings of the experiments 210 11.

=35 .

- 35 -

-35
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MED374 LAB-X TOOL ENGINEERING -

Teaching Scheme Examination Schomo
Pracéieal: 2 Mrs/Week Term Work- (25 Marks
Tractical Exam-25 Marks
Ta ‘IE i‘mt AI‘g!ﬁ nmi’ll‘fiﬂn fﬂ hn ad ¥ £ .,; crmm— h

A. Practical work (Drawings to be drawn on Al size drawing sheot)

Sheet 1. Druwing of nomenolature of single point cutting tool, milling cutter, drill,
‘reamer, broach and tap,

Sheet 2. Detail drawings of different locating elements,

Sheet 3. Detail drawings of different clamping slemgits,

Shest 4, Design and drawing of jig for given component. *

Sheot's,  Design and drawing of milling fixture for given component or design and
drawing of turning fixture for given component.

Sheet 6. Design and drawing ofnny one press tool (compound die / p:gsressiw

¥ die/Drawing Dis}
Sheet 7, Deslgn and drawing of forging die or simgle Injoction Mould

A, Industrial visi¢ report.

Min 10 pages, individual report on Industrial visit to study jig & fixtures/press tools/

forging die/ injection moulds,

Format: Name of organlzation / indysicy, Product information, Maclines observed,
“Types of tool observed, Malarial of tool components, Skeiches of process
product and tool observed.

Practical Examination should bo based on Viva-Vace on the above syllabus,
Text Books:
I, Donaldson, Lecain and Goold, “Tool design”, Tata McGrawhill,
2. ASTME. Fundamentals of the Tool Design, ASTME, Prentice-Hall of India
Private Ltd,, Now Delhi, 1976

3. MUH.A. Kepster, “Introduction to Jlgs and fixtures dnaign"

4. P .H. Joshi, “Jigs & Fixtures”,

5. P C Sharma, “A Textbook Of Production Bngineering”, 8. Chand publishers,

Merenc» Books
« Bdward Hoffinan, “Jigs and fixtures design”.
2 Production Technology~HMT ~Tata MeGraw-Hill Publishing Ltd
3. Die Design Fundamentals by 1R, Paquin
4. Henrickson, Manual of Jigs and Fixtures Deslgn, Industrial Press Inc., New York, 1973,
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MED375 LAB-X1 COMPUTER AIDED DESIGN/ COMPUTER AIDED
MANUFACTURING/ COMPUTER AIDED ENGINEERING

Teaching Scheme Examination Schemo
Practleal: 2 Hrs/Week Torm Work- :25 Marks
Practieal Exam-25 Marks
Fornt work * ;
Performing inimum 8 experiments out of the following and proparing record of the
expeciments.

1. Creating a 2-D model on any drafting pnckage and get its hardeopy output,
2. Croating of Solid models of any four components using any appropriate high end CAD
software and get its hardcapy output, )

3. Bullding twa composite assemblies consisting of at least five components using any
appropitfate high end CAD softwarc and get its havdeapy output. “

- Developing and exconting a part program for contouring on NC milling machine,

Doveloping and executing & part program for NC lathe machine, .

Deéveloping and executing o part progrem for point to polnt on NC drilling machine,

Analysis of a machine component using analysia (FEA) sofiware,

Assignment on Unit 5,

Assignment on Unit 7,

R TN

Practical Examination . X
The Practical Examination will consist of performing an experiment based on practical work
done during the course and viva voce based on_the. syllabus._and term_work. The peacticel

cxamination Will be assassed by two examiners, one will be the subject teacher and other
exeminer appointed by Dr, B.A.M,U, Aurangabad,

a2



