M. KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) - KARUR 639113

| Department MECHANICAL ENGINEERING | Semester | 1|
. ) Hours/ | .. il Maximum Marks |
Course Code Course Name . Week II otal (.-l"cdl(
e I IMERR: fours ¢ |c
19PMABIOIT APPLIED PROBABILITY AND 30110 60 4
L STATISTICS |

Course Objectivé (s): o
> To train the students so that students will be able to design experimental designs and use these concepts for

research design.

'1‘0 introduce the concept of probability so that they can be used for industrial applications.

To stress upon the importance of the sampling theory and its usefulness in industrial quality control.

To make students familiarize with the concepts of estimation theory and its applications.

To help students the usefulness of test of significance and its applications in industry and research.

VVVY

Course Outcomes:
COl1: Apply the concepts of probability to industrial and research problems.
CO2: Apply the concept of sampling techniques, so that they can be used for industrial applications.
CO3: To use estimation theory and its usefulness in industrial quality control.
CO4: Apply the concepts of testing of hypothesis to industrial problems.
COs: Apply techniques of ANNOVA to industry and research.

Unit1 [ PROBABILITY THEORY - | 13

Random variables - probability density and  distribution functions-moment
generating  and characteristic functions — Binomial, Poisson, Normal distributions and their

applications.

Unit 11 | SAMPLING THEORY | 13

Sampling distributions — Standard error - t, F, Chi square distributions — applications.

Unit [11 | ESTIMATION THEORY - [ 6
“Interval estimation for population mean, standard deviation, difference in means, preparation ratio of
standard deviations and variances. - o

UnitlV. | TESTING OF HYPOTHESIS AND ANOVA ) [ 5
Hypothesis testing — Small samples — Tests concerning proportion, means, standard deviations

Tests based on chi square — and Redistribution - test One, two factor models-Design of experiments.

UnitV | ANOVA _ I R
| Design of experiments — One, Two factor Models

'REFERENCES: S :
1. | Morris 1l Dcrort and Mark J Schervish, Probability and Statistics, Pearson Education, 2018. -
"""" Vrray K Rohatgi and Md.Ehsanes A K Saleh, An Introduction to Probability and Statistics, Wiley. |

L 3"Pdition. 2015, I I .
| Gupia S.C and Kapoor V.K, Fundamentals of Appiied Siatistics, Sultan Chand, 2014.

| John.E Freunds, Mathematical statistis with applications, Pearson l':'ducalion_,_lndia,ﬁS"ﬁ"@i_lig’nr,720~1737_ e

levin . and Rubin §, Statistics tor Management, Pearson L_;gi_qca_l'i_ggii_ﬁ{l‘i‘a, '/'ﬁl,idi@@_l}_(ﬂ 2.
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) - KARUR 639113

— e Semester T I

- (ICAL ENGINEERING _ -

._Ec_partment MECHANICA EE_'_,' pesshil —t QR e
Hours | Totai | Credit |

| Course Code Course Name z “’;‘k - Hours C CA T ES | Total
| ADVANCED MATERIALS s0 | so | 100
|19 3|00 s .
- 19PMECI0IT TECHNOLOGY
Course Objective (s):

» To make the students to understand on elastic, plastic and fractured behavior of engineerir'lg ma'tEI'la'S-
» To train the students in selection of metallic and non-metallic materials for the various engineering
applications.

Course Qutcomes:

» _To impart knowledge on the advanced concepts of material technology
Unit1 | ELASTIC AND PLASTIC BEHAVIOR [ 10
Elasticity in metals and polymers Anelastic and visco-elastic behaviour — Mechanism of plastic deformation and non
metallic shear strength of perfect and real crystals

Effect of temﬁure, strain and strain rate on plastic behaviour — (Super plasticity = Deformation of non’

UnitIl | FRACTURE BEHAVIOUR | 10
Griffith*s theory, stress intensity factor and fracture toughness -4 Toughening mechanisms — Ductile, brittle

transition in steel — High rature fracture, creep — Larson Miller parameter — Deformation and fracture
mechanism maps and Paris
law. Effect of surface and metallurgical parameters on fatigue — Fracture of non metallic materials —(Failiife

Unit 111 | SELECTION OF MATERIALS ' | 10
Motivation for selection, cost basis and service requirements — Selection for mechanical properties, strength
toughness, fatigue and creep - Selection for surface durability corrosion and wear resistance — Relationshi;;
between  materials selection and processing —

Unit IV | MODERN METALLIC MATERIALS e
Dual phase steels, High strength low alloy (HSLA) steel, Transfonn_a_tjon induced plasticity (TRIP

) Steel, Maraging
steel ANGitFogen stesl = Irtefmetallics; Nijand iialuminides =smart maferialsyshape memorymlioys - Metallic glase

and nano crystalline materials.

UnitV NON METALLIC MATERIALS

Polymeric materials — Formation of polymer structure —Production techniiues of fibers foams-

"REFERENCES: | T
I l Ashby M.F., Material Sclection in Mechanical Design, 3% Edition, W.r—W'TR‘“~ '

| ASM Hand book, Vol.l 1, Failure Analysis and Prevention, (10" Lam(gﬂj AgM_{u 2

Charles, J.A.. Crane, F.A.A. and Fumess, J.A.G., Selection and USETIEFL_J“;““‘

editidn), Butterworth-Heiremann, 2001, —— e\ §

| homas H. Courtiey, Mechanical Bchaviour of Muter ials, (2" odTﬂéE)h;l\ﬂt_t(";:;\“v-l_ i, 2000
George E.Dieter, Mechanical Metallurgy, McGraw Hill, 1988 e 200
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. Department MECHANICAL ENGINEERING Semester [ 1
Course Code st Nasie l:;::;/ Total | Credit Maximum Marks
R LTT P | HoWS ¢ [ Ca]ES | Total
AUTOMATED COMPUTER
I9PMEC102T | INTEGRATED MANUFACTURINGL [3[0 | 0| 45 3 [ 50|50 100
SYSTEM

Course Objective (s):
>~ To .leach the role of computers in processing ot Information knowing across the various stages and
various departments in a manufacturing industries

> _Totrain them in process planning.
Course Qutcomes:

» To expose the students on the need of automation and integration

Unitl | INTRODUCTION L&

Introduction to CAD, CAM, CAD/CAM and CIM W -
m— Simple problems in production models — CIM hardware and

software — Major elements of CIM system — Three step process for implementation of CIM — Computers in CIM

— Computer networks for manufacturing -¢The future autommated factory - Management of CIM -{Impact of CIM)

Unitll | AUTOMATED MANUFACTURING SYSTEMS | 10
: — Fundamentals of
Automated assembly system — System configuratio ~ Design for automated

assembly - Overview of material handling equipments — Consideration in material handling system design

cks in Automated manufacturing systems

- Petrinet models — Applications in Dead lock avoidance.
Unit [Il | GROUP TECHNOLOGY AND FMS | 10

Part families — Visual — Parts classification and coding — Production flow analysis — Grouping of parts and
Machines by rank order clustering method — Benefits of GT - Case studies.

— flow chart showing various operations in FMS — Machine cell
design omposite part concept, Holier method. Key machine concept — Quantitative analysis of FMS —
Bottleneck model — Simple and complicated problems — Extended Bollleneck model - sizing the FMS — FMS

applications, Benefits.

Unit IV PROCESS PL | 10
From design to process planning —

election of primary manufacturing processes — selecting among

classification of manufacturing processes
| casting process,

Typicai process sheet —

| case studies in Manual process p

TYPES OF PROCESS CONTROL AND AUTOMATIC DATA CAPTURE

i
| UnitV )
TIntroduction to process model formulation

Computer process monitoring — Direct digital control and Supervisory computer control.
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 639113

REFERENCES: : o e

! \iavudeen and Venkateshwaran, -Computer Iniegrated Manufacturingl, PHI Leaming £vt. Lid,

New Delhi, 2008. - B — :

2| \1ikc|l)L:;.(.i§6(;vi;c_r. -Automation, Production system and Computer integrated Manufacturingl, |
Prentice Hall of India Pvt. Ltd., 2008. —
Kant VajpayeS, Computer Itgrated Manfocuinl, rvice il of ndi, New Dell, 2007
| James ARetrg, Herry W.Kracbber, -Computer [ntegrated Manufacturingl, Pearson Education, .
| Asia, 2001, S I —
Viswanathan,N., and Narahari,Y., -Performance Modeling and Automated Manulacturing |
. Systemsl, Prentice Hall of India Pvt. Ltd., 2000. - = — T
6 | Radhakrishnan,P., Subramanian,S., and Raju.V.. -CAD/CAM/CIMI New Age [nternation: J
_____| Publishers, 2000.
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) - KARUR 639113

Vs - —— — =—am— i
| Department | .. MECHANICAL ENGINEERING ~— TSemester 1 1]
Hours / ; T Maximum Marks
Course Code Course Name Week IIO‘aI Credit ]
— LT [P | ™® [ ¢ [ calES] Total
19PMEC103T MODERN MANUFACTURING -
PROCESSES 3(01]0 45 3 50 | 50 100

Course Objective (s):
> To create awareness on Abrasive aided machining
> To understand electrical and electrochemical machining processes.
» To analyse the principles of high energy aided machining.
» To study the surface and bulk machining processes of silicon wafer.

» _To introduce students to the major manufacture steps in electronic circuit boards.
Course Qutcomes:

CO1:  Understand and grasp the significance of modern machining process and its applications.
CO2: Identify the selection of machining process and its parameters.
CO3:

Express and appreciate the cutting edge technologies and apply the same for research purposes.
CO4: Measure the stages involved in fabrication of micro devices.

COS: Create new devices involved in micro fabrication and recent technology.

Unitl | ABRASIVE AIDED MACHINING PROCESSES [ 9
Abrasive machining — water jet machining - ultrasonic machining —Abrasive flow machining- Magneto
rheological Abrasive flow machining- construction working principle — steps - types — process parameters —
derivations — problems, merits, demerits and applications . -
Unit 11 | ELECTRICAL AND CHEMICAL AIDED MACHINING PROCESSES [ 9
Wire cut EDM - Electric discharge machining — Electrochemical machining — chemical machining — Maskants -
Electrochemical grinding - construction — principle — types — control - circuits — tool design — merits, demerits
and applications. Hybrid Machining.
Unit III__ [ HIGH ENERGY AIDED MACHINING PROCESSES |9
Laser beam machining — Electron beam machining — Plasma arc machining — lon beam machining -
construction working principle types — process parameter — derivations — problems, merits, demerits and
applications.
Unit IV | FABRICATION OF MICRO DEVICES [ 9
Semiconductors — Si wafer - planarization — Oxidation - diffusion — ion implantation — etching — metallization —

bonding — surface and bulk machining — LIGA Process
UnitV- | MICROFABRICATION TECHNOLOGY 19
Moulding — PCB board hybrid and MCM technology — programmable devices and ASIC — electronic material
and processing— stereolithography — Solid free form fabrication -SAW devices, Surface Mount Technology.

TOTAL: 45 HOURS

REFERENCES: .
1 | Brahem T. Smith, Advanced Machining L.F.S. UK 2016.
2 | Jaeger R.C., Introduction to Microelectronic Fabrication Addison Wesley, 2" Edition,1998.
3 | Jain V K, Micromanufacturing Processes, CRC Press, 2012.
4| Julian W. Gardner, Vijay K Varadan and Osama O Awadelkarim, Microsensors MEMS and Smart devices,
John Willey. 2013, I
| 377--!‘13;,,&1&2- P.C. and Shan H> Modern Machining Processes, Standard Publishing Co., 1"Edition,i980.
6 ‘lrkS'cmpe Kalpakjian and Steven R. Schmid- Manufacturing Process for Engineering Material — Pearson
Education, 6"Ldition, 2018
=
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| Regulation 2019 Semester | } Total ;l‘t;;u‘;‘ T 3 |
fe - Hours / Wee 4 i
Category Course Code Course Name | L7 P | < |

7 ) - t S 4 i

M L TOPATMIOL | Research Methodology and 1712 2 0 | 0 |2 |

Prerequisite Conrse (s)

[Nil

Course Objective (s): r

The purpose of learning this course is to:

| Undclshml and mmesL the ﬁmdﬂmenl.al of rescarch problem
_i_!___ ' Understand the Rescarch Ethics R
3 Understand that ( today’s world is controlled by Computer, Information lu.hnolﬁgy, but
tomorrow world will be ruled by ideas, concepl, and creativity

4 | Understand Intellectual Prupc,rly Rq._,hlt.

5 Undustnnd Patents Rights ' e

Course Outcome (s) (COs):

At the end of this' course, learners will be able lo:

[ COI | Understand rescarch ptoblun lnrmu!nlmn

"CO2 | —A_ﬁ:lﬁﬁit‘TL;C arch re rulalul mlurnmlum -

CO) Follow research ethics

Undcrt;umdmg that when 1PR would take such important place in growth of individuals &
CO4 | nation, it is needless to emphasis the need of information about Intellectual Property Right to
be promoted among students in general & engineering in pnmcular

| Understand that PR prot prolcwon pmvrdu» an meentive (o inventors for furlht,r rescarch work
COS | and investment in R & 1, which leads to creation of new and better products, and in turn

brings about, cconomic growth and social benefits

UNITT | INTRODUCTION _ 16

Meaning of re: 1L.llbh problem- Sources ufuwmrcll problem- ruum( hdrm.t(.,rlslu.s of a good
research problem- I rrors in sclu.tmu a research problem- Scope and ()hjcclwca of research problem.

UNTT 1 I ANALYSIS OF REARCH | [ —-— 6
(A e VeSO G SaltionssonreseareMFOHIEN - 1t collcciion- analysi,-
| LHGEprcaiion  Necessary anstramentations  Elleciive Hierture studies approaches-  analys

Placiarism,« Research ethics,

UNIT 1 l RESEACRH PRPOSAL AND 'T'J( TINICAL WRITING

<

UNCT IV [ INTELURCTIAL PROPERTY ) ]

F“/ )
,’(, Bratd ot Car rulnr Boiviac
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TewBook() o -
) Stuart Melville and Wayne (imida.rkd. “Research methodology: an introduction for science &
| cngincering students™. ‘

2 ll.albert. chlstmg Inh,llu.lual Pmpuly ]aylur & Francis l w2007
Rel‘eruce e(s) o - 7
_ R‘“‘J" i\umar 2 nd I dition , “Research Mcthodotogy A Step by Su:p (:mdc Inr bcgmncrs
2| T. Ramappa. “Intellectual Pmpcny Rights Under WTO™, S. Chand, 2008 -

3 Robert P. Mvcrne\ Peter S. Menell, Mark A. Lemley, © lnlelleuuul Property in Ncw

Technological Age”, 2016, - - - S

‘_4 B \Nav“n; (:x;d:'i}d_;n_d —Slgrt Melwlle “Rescarch Mclhodologv An Introduction™
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M KUMARASAMY COLLEGE OF ENGINGERING (Autonomaous) - KARUR 639113

Department MECHANICAL ENGINEERING | Semester ||
i Hours / ~ . Maxi Marks
Course Code Course Name w,:k l:"""' b 'f i ks
LT e |7 ¢ [ cA]Es [ Tom
IIPMECI04T | ROBOT DESIGN & PROGRAMMING | 3| 0 [ 0 | 45 3 |50 50| 100
Course Objective (%) ' . ' a R
»

l'o wu}‘h the students about the kinematic arrangement of robots and its applications in the area of
manufacturing sectors

> Yo expose the students to build a robot for any type of application

‘Course Outcomes: -
¥ Tolmpart knowledge in the area of Robot designing and programming in Robotic languages.
| Unit | INTRODUCTION - )

(L | ROBOTKINEMATICS | 9
Introduction ~ Matrix representation Homogeneous transformation, forward and inverse — Kinematic equations,
Denvit — Hartenbers representations — Inverse Kinematic relations.  Fundamental problems with D-H
representation, differential motion and velocity of frames — Jacobian, Differential Charges between frames:

| Unit 11

Unit Il | ROBOT DYNAMICS AND TRAJECTORY PLANNING [ 9

Lagrangeon mechanics, dynamic equations for sing, double and multiple ~ static force analysis of
robots, Trajectory planning — joint space, Cartesian space description an% fifth
order - Polynomial trajectory planning

Unit 1V MING & Al TECHNIQUES | 9

Unit V ROBOT SENSORS AND ACTU

TOTAL: 45 HOURS

REFERENCES: . _ .
1 [ Saeed.B.Niku, Introduction to Robotics, Analysis, system, Applications’, Pearson educations, 2010.
2 | Groover.M.P. Industrial Robotics, McGraw — Hill International edition, 1996.

3 | Wesley E Snyder R, Industrial Robots, Computer Interfacing and Control‘, Prentice Hall

International Edition, 2013.

4 | Gordon Mair, Industrial Robotics, Prentice Hall (U.K.) 1988

John J. Craig, Introduction to Robotics: Mechanics and Control, Pearson, 3rd edition, 2004,

Fu K S, Gonzalez, Lee C S G, Robotics: Control, Sensing, Vision and Intelligence, McGraw-

Hill Book Company, 1987.
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 639113

r————

. Department

———————

Course Code

—e

MECHANICAL ENGINEERING

Semester | I 1

19PMEC10.5L

Hours/ | . | Maximum Marks
Course Name Week ;‘otal Credit |
‘ T[P]| ™ " C [CA[ES] Totl |
CAD / CAM LABORATORY 0| 4 60 2 70 | 30 | 100

Course Objective (s):

» To teach the students about the drafting of 3D components and analyzing the same using various CAD
packages and programming of CNC machines
» To train them to use the various sensors

PSS E——

Course Outcomes:

» _To impart the knowledge on training the students in the area of CAD/CAM

CAM LABORATORY

[ 30

1. Exercise on CNC Lathe: Plain Turning, Step turning, Taper turning, Threading, Grooving & canned cycle
2. Exercise on CNC Milling Machine: Profile Milling, Mirroring, Scaling & canned cycle.

3. Study of Sensors, Transducers & PLC: Hall-effect sensor, Pressure sensors, Strain gauge, PLC, LVDT,
Load cell, Angular potentiometer, Torque, Temperature & Optical Transducers.

CAD LABORATORY

| 30

Bearing
Couplings
Gears

e e

2D modeling and 3D modeling of components such as

.

Sheet metal components
Jigs, Fixtures and Die assemblies.

> g

—
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 639113

Maximum Marks 14

50 | 50 100 {

L o — 1
. Department | MECHANICAL ENGINEERING Semester |

. Hours / Total | Credit i
i Course Code Course Name - “fr“k 5| Hours ¢ [CATES | Total
r—— e e
| 19pmECI06T | OFTIMIZATION TECHNIQUESIN 310 |0 | 45 | 3

r Course Objective (s):

fields.

» To make use of the above techniques while modeling and solving the engineering problems of different

- 1

Course Outcomes:
» _Tointroduce the various optimization techniques and their advancements.

Uniti | INTRODUCTION

[5]

Optimization problem — classification of optimization problems.

Optimization - Historical Development — Engineering applications of optimization — Statement of an

| Unit 111

Unit 11

NON-LINEAR PROGRAMMING

programming — Stochastic programming — Geometric programming.

Introduction — Lagrangeon Method ~ Kuhn-Tucker conditions — Quadratic programming — Separable

Unit 1V

AND NETWORK TECHNIQUES

INTEGER PROGRAMMING AND DYNAMIC PROGRAMMING

12

Shortest Path Model — Minimum Spanning Tree Problem - Maximal flow problem.

Integer programming - Cutting plane algorithm, Branch and bound technique, Zero-one implicit enumeration —
Dynamic Programming — Formulation, Various applications using Dynamic Programming. Network Techniques —

Unit V ADVAN ULATION

[ 9

TOTAL: 45 HOURS

REFERENCES:

. R. Panneerselvam, -Operations Researchl, Prentice Hall of India Private Limited, New Delhi 1 2005,

[ J.K.Sharma, Operations Research — Theory and Applications — Macmillan India Ltd., 1997

|

i
|
L
|

|
2
3 | Hamdy A. Taha, Operations Research — An Introduction, Prentice Hall of India, 1997
4

_J‘_P_.l_(._ Guptha and Man-Mohan, Problems in Operations Research — Sultan chand & Sons, 1994

5 | Ravindran, Philips and Solberg, Operations Research Principles and Practice, John Wiley & Sons,

lL Singapore, 1992

10




M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 639113

Department | MECHANICAL ENGINEERING Semester i
Hours / . Maximum Marks
Course Code Course Name Week l’:'otal Credit
- - L{T[Pp| ™™™ | ¢ [CAJ[ES] Tota
19PMEC107T | MANUFACTURING METROLOGY
AND QUALITY ENGINEERING |3 9| 0| # 3 |50]|50]| 100
Course Objective (s):

» To impart through knowledge in various latest measurement systems such as laser metrology, coordinate
measuring machines and electro-optical devices.

» To train them in the area of precision and quality manufacturing | I

LS

Course Qutcomes:
» To expose the students, the importance of measurement and the various latest measuring techniques using

Laser, Coordinate measuring machines and Opto-electronics devices. Also to stress upon the Importance
of quality in manufacturing.

Unit | I LASER METROLOGY AND PRECISION INSTRUMENTS
Introduction — types of lasers — i ineeri

CO-ORDINATE MEASURING SYSTEM

Unit 11 | OPTO ELECTRONICS AND VISION SYSTEM . [ 9
Opto electronic devices — CCD - On-line and in-process monitoring in production - applications - image .

analysis and computer vision — Image analysis techniques — spatical feature — Image extraction
— segmentation — digital image processing — Vision system for measurement — Comparison laser scanning with [

vision system.

UALITY IN MANUFACTURING AND DESIGN ENGINEERING

| UnitV

TOTAL: 45 HOURS

i Al i}
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 REFERENCES: - -——— of
' 1 | Oakland J.S. Total Quality Management - Text with cases, Butter worth — Heinemann - An |mprln o
Elseiver, First Indian Print, New Delhi 2005. P
> | Elanchezhian.C, Vijaya Ramnath.B and Sunder Selwyn, T., Engineering Metrology, Eswar Press,

4 | John A. Bosch, Giddings and Lewis Dayton Co-ordinate

Chennai, 2004.
3| Zuech Nello, Understanding and Applying Machine Vmon M.aru..l [)ckkcr Inc, 2000 R
Measuring , Machines and Systems, Marcel

Dekker, Inc, 1999. g =
5| Juran J.M. and Gyna F.M., Quality Planning and Analysis, Tata-McGraw Hill, New Delhi, 1995.
| Awcock, G.J. and Thomas R, Applied Image Processing, Mc.Graw Hill, Inc. 1996. -

"."'" -.'.!"""-
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 6359113

' Department  MECHANICAL ENGINEERING | Semester O
| Hours/ . Maximum Marks
Course Code Course Name Week ;:“'l | Credit | |
LT ¢ | Hous ¢ TCA[ES [ Touwl |

- o ——

19PMEC108T THE

ORY OF METAL FORMING 310

i
1
o| 5 | 3 | = 100

]
L

Course Objective (s):

forming process.

» To study the basic concepts of metal forming techniques and to develop force calculation in metal

» To study the thermo mechanical regimes and its requirements of metal forming.

Course Qutcomes:

process.

> To impart knowledge on plasticity, surface treatment for forming of various types of metal forming

Unitl | THEORY OF PLASTICITY

| 9

Theory of plastic deformation — Yield criteria — Tresca and Vo

— Mohr*s circle representation of a state of stress — cylindrical and s ical co-ordinate system — upper and lower
bound solution methods 1

n-mises — Distortion energy — Stress- strain relation

Unit I1 | THEORY AND PRACTICE OF BULK FORMING PROCESSES

|9 -

Analysis of plasti

Unit 111 | SHEET ME

TAL FORMING

onventional processes

| POWDER METALLURGY AND SPECIAL FORMING PROCESSES

Unit IV

ACE TREATMENT A

ND METAL FORMING

S S ——

IONS T 9

UnitV
Experiment techniques of
i iction heat

of Al alloys

evaluation of friction in metal forming selection —
i n metallic layers — Lubrication carrier layer - Surface

eneration — Friction betwee

influence of temperature and gliding | %
|

— Duplex an plex steel 10 — Therm i i of Ti and Al alloys
deformation M

essing of thin Al tapes - Cladding i

i)

13

POTAL: 45 HOURS
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M.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) ~ KARUR 63

| REFERENCES:
| “ - g s o . H and
T Helmi }\T-@})ﬁu‘.s._@?, Hassan A. El-Hofy, Manufacturing Technslogy: Materials, Processes
| Equipment, CRC publication press, 2012. : .
= | SAE Transactions, Journal of Materials and Manufacturing Section 5, 1993-2007

"‘; |

p 2 i 10
| Surender kumar, Technology of Metal Forming Processes, Prentice Hall India Publishers,20

————e

S P e 1 ann
Marciniak,Z., Duncan J.L., Hu S.J., Mechanics of Sheet Metal Forming®, Butterworth-Heinem
An Imprint of Elesevier, 2006

Nagpal G.R., Metal Forming Processes- Khanna publishers, 2005.

B e : : Metals park,
6 | Altan T., Metal forming — Fundamentals and applications — American Society of Metals, P
2003 .

14
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Department  MECHANICAL ENGINEERING | Semester | W
S h Hours / ] maximum Marks
Course Code Course Name Week Puial 7(‘@,’" I
| o Wl [ M ¢ [ea[Es | Total
MATERIAL TESTING AND
19PMEC109T CHARACTERIZATION 3[o]o| 45 3 | 50|50 100
TECHNIQUES B _ o

Course Objective (s):
On completion of the course the students are expected to be knowledgeable in microstructure evaluation, crystal

structure analysis, electron microscopy, Chemical Thermal Analysis, static and dynamic mechanical testing
methods.

Course Outcomes:
This course aims to impart knowledge on varipus techniques of material characterization.

| MICRO AND CRYSTAL STRUCTURE ANALY

Unit 1
iples of Optical Microscopy

Pri

M grain size numbers — Microstructure

of Engineering Materials - Elements of Crystallography — X- ray Diffraction
— Bragg's law — Techniques of X-ray Crystallography — Debye — Scherer camera — Geiger Diffractometer —
analysis of Diffraction patterns — Inter planer spacing — Identification of Crystal Structure, Elements of Electron

Diffraction.

Unitll | ELECTRON MICROSCOPY
Interaction of Electron Beam with Materi

Unit Il | CHEMICAL AND THERMAL ANALYSIS
Basic Principles, Practice and Applications of X-Ray Spectrometry,

Wave Dispersive X-Ray Spectromet

| 8

Unit1v | MECHANICAL TESTING — STATIC TESTS

i

| Unit V L9

! Faticue
Crack Growth studies -

| Dynamic Tests.

[ow & Hich Cycle Fatigues - Rotating Beam & Plate Bending HCF tests ~ S-N curve — LCF fests
Creep Tests - LM parameters — AE Tests-modal analysis - Applications of

MECHANICAL TESTING — DYNAMIC TESTS 9

TOTAL: 45 HOURS

A
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‘Course Objective (s):

M. KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) — KARUR 639113

Department MECHANICAL ENGINEERING  [Semester | 1L
' e ' T Hours! | s T Maximum Marks
. Total | Credit
Course Code Course Name Week Hoors
. NERRT ¢ CA | ES | Total
. AUTOMATION AND METAL 70 | 30 100
OPMECHIOL " ; 00| 4 60 2
FORMING LABORATORY

» To train the students to have an hands on having the basic concepts of metal forming processes and to
determine some metal forming parameters for a given shape.

Course Qutcomes:
To impart practical knowledge on bulk metal forming and sheet metal forming processes.

ol B e
—

Ry

 EXPERIMENTS [

AUTOMATION LAB | 30

]

- - &

TOTAL: 45 HOURS

f U MAp 010
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M. KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) KARUR 63911

»

N ) T Somester I
| Department MECHANICAL ENGINEERING | Semester :
Bl st pmakdicke S e Credi Maximum
Hours/ | Total : Marks
Course Code Course Name Week | Hour | - =
Litle| s | € |4 l|ES
19PMEE003 ADVANCES IN CASTINGAND (3|9 |0 | 45 3 |50 ' 50
L WELDING

Course Objective (s):
» To refresh the knowledge on basic concepts and to im
and welding processes.
Course Outcomes:
» To study the metallurgical concepts and applications of casting and welding process.
» To acquire knowledge in CAD of casting and automation of welding process.

Unit I CASTING DESIGN
ns in casting — Designing for

Heat transfer between metal and mould — Design consideratio -
esign of gating and risering

part knowledge on advances in casting

directional solidification and minimum stresses - principles and d e
Unit 11 CASTING METALLURGY 8
Solidification of pure metal and alloys — shrinkage in cast metals — progressive and directional
solidification H— Castability of steel , Cast Iron, Al alloys ,
Babbit alloy and Cu alloy.
8

Unit III | RECENT TRENDS IN CASTING AND FOUNDRY LAY

nit IV | WELDING METALLURGY AND DESIGN 10 F
Nature of the tolerance buildup — structure and setup of the tolerance chart — piece part sketches for 1 |
unetic ground rules for tolerance charts — Determination of Required balance

tolerance charts — Arill
dimensions — Determination of Mean working Dimensions — Automatic tolerance charting — Tolerance

"UnitV | RECENT TRENDS IN WELDING

hicies ang & | TOTAL: 45 HOURS

17
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ASM Handbook . Vol IS,(:d:,tmé, if@

ASM Handbook vol.6, weldihg Brazing & Soldering, 2003
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James (_i. Bralla, -Handbook of Product Design for Manufacturingl, McGraw Hill, 1986.
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M.KUMARASAMY COLLEGE OF ENGINEERING

(Autonomous) — KARUR 639113

Z=

Department MECHANICAL ENGINEERING Semester | 1L A
“ Hours/ | otal Credi Maximum ,1
Week t Marks e
Course Code Course Name - TTEER L Hour == s ----—.I\
’ L|T|P s & A ES | Total t‘
r§ POLYMERS AND COMPOSITE 45 3 50 | 50 | 100 ™
IR 31010
b {i - AERRT MATERIALS —la
1 Foume Objective (s): )
,r £. > To study matrix material, remforcements of polymer matrix composites, MMC and ceramic matrix J'
™ composites. | -
? » _Todevelop knowledge on processing, interfacial properties and application of composites m
+| Course Outcomes: .:;
» To impart knowledge on types, physical properties and processing of polymer matrix . i i
composites, metal matrix composites and ceramics matrix composite. i ;
[ UnitT | PROCESSING OF POLYMERS % 1]
1" Chemistry and Classification of P — Properties of Thermo plastics .
.| _Thermosetting Plastics :
4 . eneral Machining properties of Plastics — |
] and their effect — Joining of Plastics — Thermal bonding — Applications. 8
11
‘[Unitll | FIBERS AND MATRIX MATERIALS | 9 |§
K
! Glass fiber, Boron fiber, carbon fiber, q
‘: "orgamc fiber, ceramic and metallic fibers - whiskers—Fabrication of Matrix materials — polymers, §
+| *'metals and ceramics and their properties — interfaces — Wettability — Types of bonding at the interface
1 - Physical and chemical properties. \
Unit 111 ‘ PROCESSING OF POLYMER MATRIX COMPOSITES 9 7
‘Thermoset matrix composites: hand layup, spray, filament winding, Pultrusion, resin transfer: ! ?’]
| moulding, autoclave moulding - bag moulding, compression moulding with Bulk Moulding Compound and
- sheet Moulding Compound - thermoplastic matrix composites — film stacking, diaphragm forming, | *
thermoplastic tape laying, injection moulding — interfaces in PMCs - structure, properties and application of | «
.| PMCs -recycling of PMCs. {
;| Unit IV | PROCESSING OFF METAL MATRIX COMPOSITES 9 ||
"Metallic matrices: aluminium, titanium, magnesium, copper alloys — processing of MMCs: liquid statc,
i Solid smte“
i Unit V| PROCESSING OF CERAMIC MATRIX COMPOSITES AND CARBON- I
] CARBON COMPOSITES 9
7
T OLLEGE OF Ex '“Vca
SR o .',{:_;a" Appraved By -
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; NN Chawla, Composite Materials: Science and Fogineering, Internationsl Edition,
. A b ] X $ 14 .
Sponger, 2012, INBN:O78-0-387-74364-0.

l
|
‘ v
| Mallick P K., Fiber Rettoreed Composttes: Materials. Manutacturing and Design, CRC press,
| New Delh, 2010, INBN:0849342058.

! S

% Jamal Y. Shetkh-Ahmad, Mac
| 0= 387.35530.9,

Mallick, P.X. and Newman 8. Composite Materials Technology, Hanser Publishers, 2003,
Harold Belofsky, Plastics, Product Design and Process Engineering, Hanser Publishers, 2002,

Seamour, 1B, Modern Plasties Technology, Prentice Hall, 2002 Said Jahanmir, Ramulu M.
and Philp Koshy, Machining of Ceramics and Composites, Marcel Dekker Inc., New York,
1999, ISBN: 0-8247-0178-x. ASM Handbook - Composites, Vol-21, 2001, ISBN: 978-0-87170-

L_703-1.
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| Unit I

Lo URitY | RADIOGRAPHY

‘M.KUMARASAMY COLLEGE'OF ENGINEERING (Autonomous) =

KARUR 639113

e e

Fr SR Al GINEERING m ; i!_ i
| Department MECHANICAL ENGIN ‘ ’ — r—m o
Hour; /| Total . Marks
Wee -
Course Code Course Name Hour C TE | Tota
LIT|F| ¢ Clalsi |
|
g NON-DESTRUCTIVE slolol a5 | 3 |s0[50] 100
(P MEENGL EVALUATION '

; Course Objective (s):
) » To introduce all types of NDT and their applications in Engineering.

Course Outcomes:
» To stress the importance of NDT in engineering

& LIQUID PENETRANT TESTING.

"/ UnitT [ NON-DESTRUCTIVE TESTING AND PRODUCTION, VISUAL INSPECTION | 4

Tests
rocedure for penetrant testi

Introduction to various non-destructive methods, Comparison of Destructive and Non destructive

hysical principles,

k.

EDDY CURRENT TESTING & ACOUSTIC EMISSION

MAGNETIC PARTICLE TESTING & THERMOGRAPHY

Unit IV | ULTRASONIC TESTING

Y

selection of various NDT techniques

Principle of Radiography, x-ray-and gamma ray sources- safety procedures and standards, Effect of |
radiation on Film, Radiographig imaging, Inspection Techniques — Single wall single image, Double
wall Penetration, Multiwall Penetration technique, Real Time Radiography - Codes, standards
specification and procedures and case studies in Radiography test. ’
Case studies on defects in cast, rolled, extruded, welded and heat treated components - Comparison and

21
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REFERENCES: ‘ | o o o
1. | Baldev Raj, Jeyakumar,T., ThavasimuthuM., -Practical Non Destructive [estingl Narosa
publishing house, New Delhi, 2002

— T~ s P B el ekker,
2. | Peter J. Shull -Non Destructive Evaluation: Theory, Techniques and Applicationl Marce ¢
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3. | Inc., New York, 2002 Krautkramer. J.. -Ultra Sonic Testing of Materialsl, 17 Editon, Springer
_| Verlag Publication, New York, 1996. www.ndtnet
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Regulation 2019 Semester 11
Category | course Code Course Name C
’ English For Research Paper | ! .
M 19PATM102 . Writin _L 1 | 0 0 ' 0
Prerequisite Course (s)
Nil
Course Objective (s):
The purpose of learning this course is to:
4 4 ___‘

Understand that how to improve your writing skills and level of readability

I
S
-~ ¥
3

Learn about what to write in each section
& Understand the skills ngeded when writing a Title
Course Outcome (s) (COs): - .
At the end of this course, learners will be able to: A .

CO1 | Understand the basics of writing skills

CO2 | Tllustrate the level of readability

CO3 | Explain about what to write in each section

CO4 | Summarize the skills needed to form a title

UNIT I | \ P

Planning and Preparation, Word Order, Breaking up-long sentences, Structuring Paragraphs and
Sentences, Being Concise and Removing Redupdancy, Avoiding Ambiguity and Vagueness

UNIT II / 3

Clarifving Who Did What, nghhghtmg Your Findings, Hedging and Criticising, Paraphrasmg and
Plagiarism, Sections of & Paper, Abstracts. Introduetlon

UNIT III » ' - 3

Review of the Literature, Methods, Results, Discnssion,‘Conclusions, The Final Check.

T uNITIV .

Key skills are needed when writing a title, Key skills are needed when writing an abstract, Key skills
are needed when writing an introduction, Skills needed when writing a review of the literature

UNIT V ‘ | |

kills are needed when wrltmg the methods, Skl”S needed when ertmg the results Skllls are needed

-
-
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Reference (s)

-

Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books)

2 | Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press -

1 Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM.
Highman’sbook. .
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|
|
|
i

| Adrian Wallwork, English for Writing Research Papers, Springer-New York Dordrecht
| Heidelberg London, 2011 A
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