OUTCOMES:

o Ability to determine the speed characteristic of different electrical machines
o Ability to design simple circuits involving diodes and transistors

o Ability to use operational amplifiers

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

S.No. NAME OF THE EQUIPMENT Qty.
1 D. C. Motor Generator Set 2
2 D.C. Shunt Motor 2
3 Single Phase Transformer 2
4 Single Phase Induction Motor 2
5 Ammeter A.C and D.C 20
6 Voltmeters A.C and D.C 20
7. Watt meters LPF and UPF 4
8. Resistors & Breadboards -
9. Cathode Ray Oscilloscopes 4
10. Dual Regulated power supplies 6
11. A.C. Signal Generators 4
12. Transistors (BJT, JFET) -
MAS8353 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS =] 1 P%C
4 00 4
OBJECTIVES :
° To introduce the basic concepts of PDE for solving standard partial differential equations.
. To introduce Fourier series analysis which is central to many applications in engineering apart
from its use in solving boundary value problems.
° To acquaint the student with Fourier series techniques in solving heat flow problems used in

various situations.
To acquaint the student with Fourier transform techniques used in wide variety of situations.

. To introduce the effective mathematical tools for the solutions of partial differential equations
that model several physical processes and to develop Z transform techniques for discrete time
systems.

UNIT | PARTIAL DIFFERENTIAL EQUATIONS 12

Formation of partial differential equations — Singular integrals - Solutions of standard types of first
order partial differential equations - Lagrange’s linear equation - Linear partial differential equations of
second and higher order with constant coefficients of both homogeneous and non-homogeneous
types.

UNIT II FOURIER SERIES 12
Dirichlet’'s conditions — General Fourier series — Odd and even functions — Half range sine series —
Half range cosine series — Complex form of Fourier series — Parseval’s identity — Harmonic analysis.

UNIT I APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12
Classification of PDE — Method of separation of variables - Fourier Series Solutions of one
dimensional wave equation — One dimensional equation of heat conduction — Steady state solution of
two dimensional equation of heat conduction.
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UNIT IV FOURIER TRANSFORMS 12
Statement of Fourier integral theorem - Fourier transform pair — Fourier sine and
cosine transforms — Properties — Transforms of simple functions — Convolution theorem — Parseval's
identity.

UNITV Z - TRANSFORMS AND DIFFERENCE EQUATIONS 12
Z-transforms - Elementary properties — Inverse Z-transform (using partial fraction and residues) —
Initial and final value theorems - Convolution theorem - Formation of difference equations — Solution
of difference equations using Z - transform.

TOTAL : 60 PERIODS

OUTCOMES :
Upon successful completion of the course, students should be able to:
o Understand how to solve the given standard partial differential equations.
e Solve differential equations using Fourier series analysis which plays a vital role in engineering
applications.
o Appreciate the physical significance of Fourier series techniques in solving one and two
dimensional heat flow problems and one dimensional wave equations.
e Understand the mathematical principles on transforms and partial differential equations would
provide them the ability to formulate and solve some of the physical problems of engineering.
e Use the effective mathematical tools for the solutions of partial differential equations by using
Z transform techniques for discrete time systems.

TEXT BOOKS :

1. Grewal B.S., “Higher Engineering Mathematics", 43" Edition, Khanna Publishers, New Delhi,
2014.

2. Narayanan S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for
Engineering Students", Vol. Il & 1lI, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998.

REFERENCES :

1. Andrews, L.C and Shivamoggi, B, "Integral Transforms for Engineers" SPIE Press, 1999.

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 9" Edition, Laxmi
Publications Pvt. Ltd, 2014.

3. Erwin Kreyszig, "Advanced Engineering Mathematics ", 10" Edition, John Wiley, India, 2016.

4. James, G., "Advanced Modern Engineering Mathematics", 3" Edition, Pearson Education, 2007.

5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi,
2016.

6. Wylie, R.C. and Barrett, L.C., “Advanced Engineering Mathematics “Tata McGraw Hill Education
Pvt. Ltd, 6th Edition, New Delhi, 2012.

ME8351 MANUFACTURING TECHNOLOGY -1 LT PC
3003

OBJECTIVE:
e To introduce the concepts of basic manufacturing processes and fabrication techniques,
such as metal casting, metal joining, metal forming and manufacture of plastic components.

38



UNIT I METAL CASTING PROCESSES 9
Sand Casting : Sand Mould — Type of patterns - Pattern Materials — Pattern allowances —Moulding
sand Properties and testing — Cores —Types and applications — Moulding machines— Types and
applications; Melting furnaces : Blast and Cupola Furnaces; Principle of special casting
processes : Shell - investment — Ceramic mould — Pressure die casting - Centrifugal Casting - CO2

process — Stir casting; Defects in Sand casting

UNIT II JOINING PROCESSES 9
Operating principle, basic equipment, merits and applications of: Fusion welding processes: Gas
welding - Types — Flame characteristics; Manual metal arc welding — Gas Tungsten arc welding

- Gas metal arc welding — Submerged arc welding — Electro slag welding; Operating principle and
applications of: Resistance welding - Plasma arc welding — Thermit welding — Electron beam
welding — Friction welding and Friction Stir Welding; Brazing and soldering; Weld defects: types,
causes and cure.

UNIT 1ll METAL FORMING PROCESSES 9
Hot working and cold working of metals — Forging processes — Open, impression and closed die
forging — forging operations. Rolling of metals— Types of Rolling — Flat strip rolling — shape rolling
operations — Defects in rolled parts. Principle of rod and wire drawing — Tube drawing — Principles of
Extrusion — Types — Hot and Cold extrusion.

UNIT IV SHEET METAL PROCESSES 9
Sheet metal characteristics — shearing, bending and drawing operations — Stretch forming
operations — Formability of sheet metal — Test methods —special forming processes-Working
principle and applications — Hydro forming — Rubber pad forming — Metal spinning— Introduction of
Explosive forming, magnetic pulse forming, peen forming, Super plastic forming — Micro forming

UNIT V MANUFACTURE OF PLASTIC COMPONENTS 9
Types and characteristics of plastics — Moulding of thermoplastics — working principles and typical
applications — injection moulding — Plunger and screw machines — Compression moulding, Transfer
Moulding — Typical industrial applications — introduction to blow moulding —Rotational moulding —
Film blowing — Extrusion — Thermoforming — Bonding of Thermoplastics.
TOTAL: 45 PERIODS

OUTCOMES:

CO1 Explain different metal casting processes, associated defects, merits and demerits

CO2 Compare different metal joining processes.

CO3 Summarize various hot working and cold working methods of metals.

CO4 Explain various sheet metal making processes.

CO5 Distinguish various methods of manufacturing plastic components.

TEXT BOOKS:
1. Hajra Chouldhary S.K and Hajra Choudhury. AK., "Elements of workshop Technology",
volume | and Il, Media promoters and Publishers Private Limited, Mumbai, 2008

2. Kalpakjian. S, “Manufacturing Engineering and Technology”, Pearson Education India Edition,
2013

REFERENCES:

1. Gowri P. Hariharan, A.Suresh Babu, "Manufacturing Technology I", Pearson Education, 2008

2. Paul Degarma E, Black J.T and Ronald A. Kosher, "Materials and Processes, in
Manufacturing" Eight Edition, Prentice — Hall of India, 1997.

3. Rao, P.N. "Manufacturing Technology Foundry, Forming and Welding", 4™ Edition, TMH-2013

4. Roy. A. Lindberg, "Processes and Materials of Manufacture", PHI / Pearson education, 2006

5. Sharma, P.C., "A Text book of production Technology", S.Chand and Co. Ltd., 2014.
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ME8492 KINEMATICS OF MACHINERY L T P C

3 0 o0 3
OBJECTIVES:
e To understand the basic components and layout of linkages in the assembly of a system
machine.

e To understand the principles in analyzing the assembly with respect to the displacement,
velocity, and acceleration at any point in a link of a mechanism.

e To understand the motion resulting from a specified set of linkages, design few linkage
mechanisms and cam mechanisms for specified output motions.

e To understand the basic concepts of toothed gearing and kinematics of gear trains and the
effects of friction in motion transmission and in machine components.

UNIT I BASICS OF MECHANISMS 9
Classification of mechanisms - Basic kinematic concepts and definitions - Degree of
freedom, Mobility — Kutzbach criterion, Gruebler’s criterion — Grashof’'s Law — Kinematic inversions
of four-bar chain and slider crank chains — Limit positions — Mechanical advantage — Transmission
Angle — Description of some common mechanisms — Quick return mechanisms, Straight line
generators, Universal Joint — rocker mechanisms.

UNIT I KINEMATICS OF LINKAGE MECHANISMS 9
Displacement, velocity and acceleration analysis of simple mechanisms — Graphical method—
Velocity and acceleration polygons — Velocity analysis using instantaneous centres — kinematic
analysis of simple mechanisms — Coincident points — Coriolis component of Acceleration —
Introduction to linkage synthesis problem.

UNIT Il KINEMATICS OF CAM MECHANISMS 9
Classification of cams and followers — Terminolegy and definitions — Displacement diagrams —
Uniform velocity, parabolic, ‘'simple harmonic and cycloidal motions — Derivatives of follower
motions — Layout of plate cam profiles — Specified contour cams — Circular arc and tangent cams —
Pressure angle and undercutting — sizing of cams.

UNIT IV GEARS AND GEAR TRAINS 9
Law of toothed gearing — Involutes and cycloidal tooth profiles —Spur Gear terminology and
definitions —Gear tooth action — contact ratio — Interference and undercutting. Helical, Bevel,
Worm, Rack and Pinion gears [Basics only]. Gear trains — Speed ratio, train value — Parallel axis
gear trains — Epicyclic Gear Trains.

UNITV FRICTION IN MACHINE ELEMENTS 9
Surface contacts — Sliding and Rolling friction — Friction drives — Friction in screw threads —
Bearings and lubrication — Friction clutches — Belt and rope drives — Friction in brakes- Band and
Block brakes.

TOTAL: 45 PERIODS

OUTCOMES:
Upon the completion of this course the students will be able to
CO1 Discuss the basics of mechanism
CO2 Calculate velocity and acceleration in simple mechanisms
CO3 Develop CAM profiles
CO4 Solve problems on gears and gear trains
CO5 Examine friction in machine elements
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TEXT BOOKS:

1. F.B. Sayyad, “Kinematics of Machinery”’, MacMillan Publishers Pvt Ltd., Tech-max Educational
resources, 2011.

2. Rattan, S.S, “Theory of Machines”, 4h Edition, Tata McGraw-Hill, 2014.

3. Uicker, J.J., Pennock G.R and Shigley, J.E., “Theory of Machines and Mechanisms”,

th
4 Edition, Oxford University Press, 2014.

REFERENCES:

1. Allen S. Hall Jr., “Kinematics and Linkage Design”, Prentice Hall, 1961

2. Cleghorn. W. L, “Mechanisms of Machines”, Oxford University Press, 2014

3. Ghosh. A and Mallick, A.K., “Theory of Mechanisms and Machines", 3" Edition Affiliated
East-West Pvt. Ltd., New Delhi, 2006.

4. John Hannah and Stephens R.C., "Mechanics of Machines", Viva Low-Prices Student Edition,
1999.

5. Thomas Bevan, "Theory of Machines", 3rd Edition, CBS Publishers and Distributors, 2005.

CE8395 STRENGTH OF MATERIALS FOR L T P C
MECHANICAL ENGINEERS

OBJECTIVES:
s To understand the concepts of stress, strain, principal stresses and principal planes.
o To study the concept of shearing force and-bending moment due to external loads in
determinate beams and their effect on stresses.

o To determine stresses and deformation in circular shafts and helical spring due to torsion.
e To compute slopes and deflections in determinate beams by various methods.
e To study the stresses and deformations induced in thin and thick shells.
[ ]
UNIT I STRESS, STRAIN AND DEFORMATION OF SOLIDS 9

Rigid bodies and deformable solids — Tension, Compression and Shear Stresses — Deformation of
simple and compound bars — Thermal stresses — Elastic constants — Volumetric strains —Stresses
on inclined planes — principal stresses and principal planes — Mohr’s circle of stress.

UNIT I TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9
Beams — types transverse loading on beams — Shear force and bending moment in beams
— Cantilevers — Simply supported beams and over — hanging beams. Theory of simple

bending— bending stress distribution — Load carrying capacity — Proportioning of sections — Flitched
beams — Shear stress distribution.

UNIT Il TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafts — Stepped shafts—
Deflection in shafts fixed at the both ends — Stresses in helical springs — Deflection of helical
springs, carriage springs.

UNIT IV DEFLECTION OF BEAMS 9
Double Integration method — Macaulay’s method — Area moment method for computation of
slopes and deflections in beams - Conjugate beam and strain energy — Maxwell's reciprocal
theorems.
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UNITV THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9
Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses
and deformation in thin and thick cylinders — spherical shells subjected to internal pressure —
Deformation in spherical shells — Lame’s theorem.
TOTAL: 45 PERIODS
OUTCOMES:
Students will be able to
¢ Understand the concepts of stress and strain in simple and compound bars, the importance of
principal stresses and principal planes.
e Understand the load transferring mechanism in beams and stress distribution due to shearing
force and bending moment.
Apply basic equation of simple torsion in designing of shafts and helical spring
Calculate the slope and deflection in beams using different methods.
Analyze and design thin and thick shells for the applied internal and external pressures.

TEXT BOOKS:
1. Bansal, R.K,, "Strength of Materials", Laxmi Publications (P) Ltd., 2016
2. Jindal U.C., "Strength of Materials", Asian Books Pvt. Ltd., New Delhi, 2009

REFERENCES:

1. Egor. P.Popov “Engineering Mechanics of Solids” Prentice Hall of India, New Delhi, 2002

2. Ferdinand P. Been, Russell Johnson, J.r. and John J. Dewole "Mechanics of Materials",
Tata McGraw Hill Publishing ‘co. Ltd., New Delhi, 2005.

3. Hibbeler, R.C., "Mechanics of Materials", Pearson Education, Low Price Edition, 2013

4. Subramanian R., "Strength of Materials", Oxford University Press, Oxford Higher Education
Series, 2010,

MS8301 MACHINE DRAWING

N
o+
> T
50

OBJECTIVES:

e Use of drawing tools to show the assembly view of the component and mark suitable units, fir
tolerance data.

e Practicing free hand sketches and assembly drawings.

e Creating bill of materials and practicing various calculations.

UNIT I INTRODUCTION 6+12
Introduction to machine drawing. Importance of sectional views. Computer-aided drafting
CONVENTIONS: Code of practice for engineering drawing-conventional representation of details-
drilled and tapped holes, countersunk and counter bored holes, internal and external threads,
undercuts, grooves, chamfers, fillet radii and keyways. Conventions to represent standard
components-bolts, nuts, washers, screws, cotters, pins, circlips, bearings, gears, springs and flanges.

UNITII ASSEMBLY CONCEPTS 6+12
Methods and concepts of assemblies-assembly requirements, Bill of materials. Methods of assembly-
bolts, nuts, studs, screws and pins. Methods of arresting motion of a member in an assembly.
Assembly and dismantling exercise of a typical assembly with emphasis on assembly sequence and
appropriate fits.
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UNIT Il FITS AND TOLERANCES 6+12
Limits, fits and tolerances-need, types, representation of tolerances on drawing, calculation of
minimum and maximum clearances and allowances. Geometric tolerance-uses, types of form and
position tolerances, symbols, method of indicating geometric tolerances on part drawings. Surface
finish symbols- methods of indicating the surface roughness. Blue print reading exercises.

UNIT IV ASSEMBLY DRAWING PRACTICE 6+12
Making free hand sketches of typical subassemblies-flange coupling, stuffing box, journal bearings,
rolling element bearings, keyed joints, cotter joints, C clamp.

UNITV ASSEMBLY USING SOLID MODELING 6+12
Modeling and assembly using software-extracting views and sections. Drawing of assemblies-
plummer block, machine vice, stop valve, screw jack, tail stock, cylindrical gear box, simple drill jig.
Creation of bill of materials, calculation of mass and section properties, interference check between
solids.

TOTAL (L:45+P:15): 90 PERIODS
OUTCOMES:
e Upon completion of this course, the students can able to apply the drawing tools to show the

assembly view of the component and mark suitable units, fit tolerance data.

e Able to draw free hand sketches and assembly drawing.
e Able to create bill of materials.

TEXT BOOKS:
1. CAD/CAM Manual, PSG College of Technology. Coimbatore, 2002.
2. Gopalakrishna K R, "Machine Drawing", Seventeenth Edition, Subhas Stores, Bangalore, 2003.

REFERENCES:

1. ASMEY 14.5M-1994, “Dimensioning and Tolerancing”, ASME, New York, 1995.

2. Faculty of Mechanical Engineering, PSG College of Technology," Design Data Book", M/s.DPV
Printers, Coimbatore,1993.

3. SP:46-2003 — “Engineering Drawing Practice for Schools and Colleges", Bureau of Indian
Standards, New Delhi, 2003.

4. Varghese P | and John K C, "Machine Drawing", Jovast Publishers, Thrissur, 2007.

CEB8481 STRENGTH OF MATERIALS LABORATORY LTPC
0042

OBJECTIVE:
e To expose the students to the testing of different materials under the action of various forces
and determination of their characteristics experimentally.

LIST OF EXPERIMENTS
1. Tension test on steel rod
Compression test on wood
Double shear test on metal
Torsion test on mild steel rod
Impact test on metal specimen (Izod and Charpy)
Hardness test on metals (Rockwell and Brinell Hardness Tests)
Deflection test on metal beam
Compression test on helical spring
Deflection test on carriage spring

©CENIORWN

TOTAL: 60 PERIODS
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OUTCOME:

e The students will have the required knowledge in the area of testing of materials and

components of structural elements experimentally.

REFERENCES:

1. Strength of Materials Laboratory Manual, Anna University, Chennai - 600 025.
2. 1S1786-2008 (Fourth Revision, Reaffirmed 2013), ‘High strength deformed bars and wires for

concrete reinforcement — Specification’, 2008.

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

:cl)'. Description of Equipment Quantity
1. | UTM of minimum 400 kN capacity 1
2. | Torsion testing machine 1
3. | lzod impact testing machine 1
4. | Hardness testing machine
Rockwell} 1 each
Vicker's (any 2)
Brinnel
5. | Beam deflection test apparatus 1
6. | Extensometer 1
7. | Compressometer 1
8. | Dial gauges Few
9 | Le Chatelier's apparatus 2
10 | Vicat's apparatus 2
11 | Mortar cube moulds 10
ME8361 MANUFACTURING TECHNOLOGY LABORATORY -1 LTPC
0042
OBJECTIVE:

e To Study and practice the various operations that can be performed in lathe, shaper,
drilling, milling machines etc. and to equip with the practical knowledge required in the core

industries.

LIST OF EXPERIMENTS

Machining and Machining time estimations for:
. Taper Turning

. External Thread cutting

. Internal Thread Cutting

. Eccentric Turning

. Knurling

Square Head Shaping

. Hexagonal Head Shaping

©CONOUAWN=

10. Preparation of green sand moulds

. Fabrication of simple structural shapes using Gas Metal Arc Welding
. Joining of plates and pipes using Gas Metal Arc Welding/ Arc Welding /Submerged arc welding

11 Manufacturing of simple sheet metal components using shearing and bending operations.

12. Manufacturing of sheet metal components using metal spinning on a lathe
TOTAL: 60 PERIODS
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OUTCOMES:

Upon the completion of this course the students will be able to

CO1 Demonstrate the safety precautions exercised in the mechanical workshop.
CO2 Make the workpiece as per given shape and size using Lathe.

CO3 Join two metals using arc welding.

CO4 Use sheet metal fabrication tools and make simple tray and funnel.

CO5 Use different moulding tools, patterns and prepare sand moulds.

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

S. NO. NAME OF THE EQUIPMENT Qty.
1 Centre Lathes 7 Nos.
2 Horizontal Milling Machine 1 No
3 Vertical Milling Machine 1 No
4 Shaper 1 No.
5 Arc welding transformer with cables and holders 2 Nos
6 Oxygen and acetylene gas cylinders, blow pipe and 1 No
other welding ouftfit
7 Moulding table , Moulding equipments 2 Nos
8 Sheet metal forming tools and equipments 2 Nos.
MS8311 INDUSTRIAL TRAINING | LTPC
(PROCESS ENGINEERING AND ASSEMBLY TECHNOLOGIES) 0002

Machining, assembly and process engineering - preparation of process sheets for spur gear — helical
gear - sprockets - worm - worm wheel and rack - sequence of operations — machine tools used -
speed and feed in each type of machine tool-setting time - operating time -cutting tools - Jigs and
fixtures - gauges and instruments - study of assembly method for conventional lathe, pre assembly,
sub-assembly and final assembly -study of assembly drawings - preparation of ration of loading
sheets - assembly flow chart - assembly time - fits and tolerance between components — inspection
methods — material flow diagrams.

HS8381 INTERPERSONAL SKILLS/LISTENING&SPEAKING L T P C
0 2

OBJECTIVES: The Course will enable learners to:

*  Equip students with the English language skills required for the successful undertaking of
academic studies with primary emphasis on academic speaking and listening skills.

+  Provide guidance and practice in basic general and classroom conversation and to engage in
specific academic speaking activities.

+ improve general and academic listening skills

*  Make effective presentations.

45



UNIT I

Listening as a key skill- its importance- speaking - give personal information - ask for personal
information - express ability - enquire about ability - ask for clarification Improving pronunciation -
pronunciation basics taking lecture notes - preparing to listen to a lecture - articulate a complete idea
as opposed to producing fragmented utterances.

UNIT I

Listen to a process information- give information, as part of a simple explanation - conversation
starters: small talk - stressing syllables and speaking clearly - intonation patterns - compare and
contrast information and ideas from multiple sources- converse with reasonable accuracy over a wide
range of everyday topics.

UNIT 1l

Lexical chunking for accuracy and fluency- factors influence fluency, deliver a five-minute informal talk
- greet - respond to greetings - describe health and symptoms - invite and offer - accept - decline -
take leave - listen for and follow the gist- listen for detail

UNIT IV

Being an active listener: giving verbal and non-verbal feedback - participating in a group discussion -
summarizing academic readings and lectures conversational speech listening to and participating in
conversations - persuade.

UNITV

Formal and informal talk - listen to follow and respond to explanations, directions and instructions in
academic and business contexts - strategies for presentations and interactive communication -
group/pair presentations - negotiate disagreement in group work.

TOTAL: 30 PERIODS

OUTCOMES: At the end of the course Learners will be able to:

Listen and respond appropriately.

Participate in group discussions

Make effective presentations

Participate confidently and appropriately in conversations both formal and informal

TEXT BOOKS:

1. Brooks,Margret. Skills for Success. Listening and Speaking. Level 4 Oxford University Press,
Oxford: 2011.

2. Richards,C. Jack. & David Bholke. Speak Now Level 3. Oxford University Press, Oxford: 2010

REFERENCES

1. Bhatnagar, Nitin and MamtaBhatnagar. Communicative English for Engineers and Professionals.
Pearson: New Delhi, 2010.

2. Hughes, Glyn and Josephine Moate. Practical English Classroom. Oxford University Press:
Oxford, 2014.

3. Vargo, Mari. Speak Now Level 4. Oxford University Press: Oxford, 2013.

Richards C. Jack. Person to Person (Starter). Oxford University Press: Oxford, 2006.
Ladousse, Gillian Porter. Role Play. Oxford University Press: Oxford, 2014
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