






























































































Department 

Course Code 

19PMECI03T 

Course Objective (s): 

> 

> To create awareness on Abrasive aided machining 

Course Outcomes: 

> To analyse the principles of high energy aided machining. 

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

Unit I 

CO3: 

MECHANICAL ENGINEERING 

CO4: 

Unit II 

2 

Course Name 

To understand clectrical and clectrochemical machining processes. 

COS: 

MODERN MANUEACTURING 
PROCESSES 

To study the surface and bulk machining processes of silicon wafer. 

Unit IV 

CO2: Identify the selcction of machining process and its parameters. 

Hours/ 
Week 

To introduce students to the major manufacture steps in electronic circuit boards. 

P 

COT: Understand and grasp the significance of modern machining process and its applications. 

Unit III HIGH ENERGY AIDED MACHINING PROCESSES 

REFERENCES: 

Total 
Hours 

Create new devices involved in micro fabrication and recent technology. 
ABRASIVE AIDED MACHINING PROCESSES 

45 

FABRICATION OF MICRO DEVICES 

Semester 

ELECTRICAL AND CHEMICAL AIDED MACHINING PROCESSES 

Laser beam machining Electron beam machining - Plasma arc machining 

construction working principle types - process parameter - derivations 

applications. 

Credit 

Brahen T. Smith, Advanced Machining 1.F.S. UK 2016. 

Express and appreciate the cutting cdge technologies and apply the same for research purpOses. 

Mcasure the stages involved in fabrication of micro devices. 

Abrasive machining water jet machining ultrasonic machining -Abrasive flow machining- Magneto 
rheological Abrasive flow machining- construction working principle - steps types 

Jain V K, Micromanufacturing Processes, CRC Press, 2012. 

3 

Maximum Marks 

CA ES 

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. 

50 50 

process parameters 

Semiconductors - Si wafer - planarization - Oxidation - diffusion - ion implantation etching - metallization -

bonding - surface and bulk machining - LIGA Process 

Unit V MICROFABRICATION TECHNOLOGY 

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. 

Jaeper R.C., Introduction to Microelectronic Fabrication Addison Wesley, 2dEdition, 1998, 

Total 

lon beam machining 
problems, merits, demerits and 

100 

Pandey P.C. and Shan b Liodem l.tinamg Processes, Stndard Publishing Co., T'Lditio:. 980. 

Serope Kalpak jian and Steven k. Schadt Manutacturing Process tor Engineerng Maternal- Pearson 
Education, G"Ldition, 2018 

TOTAL: 45 HOURS 

9 

9 

Julian W. Gardner. Vijay K Varadan and Osama O Awadelkarim, Microsensors MEMS and Smàrt devices. 

John Willey. 2013 

RASAMY COLLEGE OF 

ENGG.(AUTo 
KARUR $39 113 
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Department 

Course Code 

19PMEC109T 

Course Objective (s): 

Course Outcomes: 

Unit I 

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

Unit II 

MECHANICAL ENGINEERING 

Course Name 

MATERIAL TESTING AND 
CHARACTERIZATION 

TECHNIQUES 

Unit IV 

Unit V 

L 

This course aims to impart knowledge on various techniques of material characterization. 

ELECTRON MICROSCOPY 

Unit III CHEMICAL AND THERMAL ANALYSIS 

3 

MICRO AND CRYSTAL STRUCTURE ANALYSIS 

Hours / 
Weck 

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. 

P 

MECHANICAL TESTING -STATIC TESTS 

Dvnamic Tests. 

Total 
Hours 

45 

MECHANICAL TESTING � DYNAMIC TESTS 

Semester 

Principles of Optical Microscopy - Specimen Preparation Techniques - Polishing and Etching � Polarization 
Techniques - Quantitative Metallography - Estimation of grain size � ASTM grain size numbers - Microstructure 
of Engineering Materials -Elements of Crystallography - X- ray Diffraction 

Credit 

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. 

3 

Maximum Marks 

Interaction of Electron Beam with Materials - Transmission Electron Microscopy - Specimen Preparation -
Imaging Techniques - BF & DF - SAD - Electron Probe Microanalysis - Scanning Electron Microscopy 
Construction & working of SEM - various Imaging Techniques Applications- Atomic Force Microscopy 
Construction & working of A FM - Applications 

CA ES Total 

50 S0 100 

FativugIow & Hich Cvcle Fatigues -Rotating Bem & Plte Bending HCF tests 
Crack (Growth studies Creep !ests LM parameters- AE ests-modal 

Basic Principles, Practice and Applications of X-Ray Spectrometry, Wave Dispersive X-Ray Spectrometry, Auger 
Spectroscopy. Secondary lon Mass Spectroscopy, Fourier Transform Infra Red Spectroscopy (FTIR)- Proton 

Induced X-Ray Emission Spectroscopy, Differential Thermal Analysis, LDifferential Scanning Calorimetry 
(DSC) And Then Gravitynetric Analysis (TGA). 

Hardness Brinell, Vickers, Rockwell and Micro Hardness Test - Tensile Test - Stress - Strain plot 

10 

-Proof Stress - Torsion Test - Ductility Measurement - Impact Test - Charpy & Izod - DWTT - Fracture Toughness Test, Codes and standards for testing metallic and composite materials. 

10 

S-N curve - LF tests 
analvsis - Applications o 

TOTAL: 45 HOURS 
KRASAMY COLLEGE OF ENC3.( Approved By Board of scc.. oyun 

KAR 

( MAR 2019 
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Department 

Course Code 

19PMEE020T 

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

Course Objective (s): 

Course Outcomes: 

MECHANICAL ENGINEERING 

Coursc Name 

NANOTECHNOL0GY 

Unit I OVER VIEW OF NANOTECHNOLOGY 

L 

Hours / 
Weck 

systems. 

Unit III NANOSTRUCTURING 

P 

Total 

Unit II NANODEFECTS, NANO PARTILES AND NANOLAYERS 

Hour 

45 

Semester 

Credi 

CHARACTERIZATION OF N 1NO M1ATERIALS 

t 

3 

A 

S0 

To expose thec students to the evolution of Nano systems, to the various fabrication techniques.Also 
to impart knowledge to the students about nano materials and various nano measurements 
techniqucs. 

} lo inspire the students to expect to the trends in development and synthesizing of nano systems and 
measuring systenms to nano scale. 

Maximum 

Marks 

Definition - his�orical development - properties, design and fabrication Nanosystems, , working principle 
applications and advantages of nano system. Nanomaterials - ordered oxides - Nano arrays - potential 
health effects 

III 

ES Total 

50 

Board ot N 

Nanodefects in crystals applications - Nuclear Track nano defects. Fabrication of nano particles ) 
LASER ablation - sol gels - precipitation of quantum dots.Nano layers - PVD,CVD ,Epitaxy and ion 
implantation - formation of Silicon oxide- chemical composition - doping properties optical 
properties 

Nanophotolithography - introduction - techniques - optical - electron beam - ion beam - X-ray and 
Svnchrotron - nanolithography for microelectronic industry nanopolishign of Diamond - Etching of Nano structures Nano imprinting technology Focused ion beams - LASER interference 
Lithography nanoarrays -Near-Field Optics - case studies and Trends 

Unit IV SCIENCE AND SYNTHESIS OF NANO MATERIALS 
Classification of nano structures - Effects of nano scale dimensions on various properties structural, thermal, chemical, magnetic, optical and electronic properties fluid dynanmics -Effect of nano scale 

Nanoparticles. So|-Gel Synthesis, Inert Gas Condensation, High energy Ball Milling, Plasma Synthesis, Electro deposition and other techniques. Synthesis of Carbon nanotubes - Solid carbon source based production techniques -Gaseous carbon source based production techniques - Diamond like carbon: coating. Top down and bottom up processes. 

6 

nical Eny 

KARUR.639 11 

8 

Nai0-proceSsing systems Nano ilcASUIg systens characterization analytical inagng lechniques microscopy techniques, clectron nICTOSCopy scaning clectron microScopy, contocal LASER scanning microscopy transmission electron microscopy, ransmission electron microscopy, acanning tunneling microscopy, atomic force microscopy, difiraction techniques spectroscopy techniques spectroscopy, 3D surface analysis 

|' MAR 7019 

12 

11 

Mechanical, Magnetic and thermal properties -Nano positioning 
Raman 

dimensions on mechanical properties - vibration, bending, fracture 



Department 

Course Code 

19PMEEO09T 

Course Objective (s): 

Course Outcomes: 

Unit I 

Unit II 

IM.KUMARASAMY COLLEGE OF ENGINEERING (Autonomous) � KARUR 639113 

MECHANICAL ENGINEERING 

Unit III 

Course Name 

POLYMERS AND COMPOSITE 
MATERIALS 

:IUnit IV 

Unit V 

Hours/ 
Weck 

LT P 

3 

PROCESSING OF POLYMERS 

FIBERS AND MATRIX MATERIALS 

Total 
Hour 

45 

Semester 

PROCESSING OF POLYMER MATRIX COMPOSITES 

Credi 

> To study matrix material, reinforcements of polymer matrix composites, MMC and ceramic matrix 
composites. 

C 

PROCESSING OF METAL MATRIX COMPOSITES 

3 

A 

To develop knowledge on processing, interfacial properties and application of composites 

Maximum 

Chemistry and Classification of Polymers Properties of Thermo plastics Properties of 
Thermosetting Plastics - Extrusion - Injection Moulding Blow Moulding � Compression and Transfer 
Moulding - Casting � Thermo Forming. General Machining properties of Plastics - Machining Parameters 
and their effect - Joining of Plastics � Thermal bonding - Applications. 

Marks 

To impart knowledge on types, physical properties and processing of polymer matrix, 
composites, metal matrix composites and ceramics matrix composite. 

ES Total 

50 50 100 

IÍ 

Fibers - Fabrication, Structure, properties and applications � Glass fiber, Boron fiber, carbon fiber, organic fiber, ceramic and metallic fibers - whiskers-Fabrication of Matrix materials - polymers, metals and ceramics and their properties interfaces - Wettability-Types of bonding at the inierface - Tests for measuring interfacial strength - Physical and chemical properties. 

PROCESSING 0F CERAMIC MATRIX COMPOSITES AND CARBON CARBON COMPOSITES 

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 

Mctallic matriccs: aluminium, titanium, magncsium, copper alloys - proccssing of MMCs: liquid statc. Solid state. in situ fabrication techniques - diffusion bonding - powder metallurgy techniques- interfaces in MMCs - mechanical properties machining of MMCs � Applications. 

Carbon-carbon 

9 

SAMY cULLEGE OF 

ENGG.(AU 

9 

Processing of CMCs: cold pressing, sintering, reaction bonding, liquid infiltration, lanxide provess - in situ chemical reaction techniques chemical vapour deposition, chemical vapour impregnation, sol-gel -interfaces in CMCs mechanical properties and applications of CMCs Composites - applications 

Approvd By 
Board of Mecharicat Engg.0n 

fC MAR 2019 

KARUR" 639 113 

9 

PMCs -recycling of PMCs. 



REFERENCES: 
1. 

2. 

3 

4. 

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

5. 

Krishnan K Chawla, Composite Materials: Science and Engineering, International Edition, 
Springer,2012, ISBN:978-0-387-74364-6. 

Mallick P.K., Fiber Reinforced Composites: Materials, Manufacturing and Design, CRC press, 
New Delhi, 2010, ISBN:0849342058. 

Jamal Y. Sheikh-Ahmad, Machining of Polymer Composites, Springer, USA, 2009. ISBN: 978 
0- 387-35539-9. 

Mallick, P.K. and Newman.S., Composite Materials Technology, Hanser Publishers, 2003. 
Harold Belofsky, Plastics, Product Design and Process Engineering, Hanser Publishers, 2002. 
Seamour., E.B. Modern Plastics 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 703-1. 
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Department 

Course Code 

19PMEE019T 

Course Objective (s): 

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

CO1: 
CO2 : 

Course Name 

CONCEPTS OF GREEN 
MANUFACTURING 

CO3: 

To impart the knowledge of fire safety and its production. 

CO4: 
COS: 

3 

To impart knowledge about air pollution and its effects on the environment. 

Hours / 
Week 

Predicting green co-rating and its benefits. 

P 

0 

Unit II NOISE POLLUTION AND CONTROL 

Total 

Unit I AIR POLLUTION SAMPLING AND MEASUREMENT 

Hour 

Unit IIIWATER DEMAND AND WATER QUALITY 

Unit IV FIRE SAFETY 

S 

45 

To enlighten the students with knowledge about noise and its effects on the environment. 

> To impart the knowledge about the need, procedure and benefits of Green-Co rating. 
Course Outcomes: 

Semester 

Unit V GREEN CO-RATING 

Credi 

To enlighten the students with knowledge about water pollution and its effects on the 
environment. 

t 

3 

C 
A 

Understand manufacturing processes towards minimization or prevention of air pollution. 
Understand manufacturing processes towards minimization or prevention of noise pollution. 
Understand manufacturing processes towards minimization or prevention of water pollution. 
Presenting the knowledge of fire safety and its production. 

Maximum 

Marks 

50 50 100 

Primary and Secondary Pollutants, Automobile Pollutants, Industrial Pollution, Ambient air quality 
Standards, Metrological aspects of air Pollution, Temperature lapse Rates and Stability-wind velocity and 
turbulence-Pump behaviour dispersion of air Pollutants-solution to the atmosphere dispersion equation-the 
Gaussian Plume Model, Air pollution sampling-collection of gaseous air pollutants collection of particulate 
pollutants-stock sampling, analysis of air pollutants-sulphur dioxide-nitrogen dioxide, carbon monoxide, 
oxidants and ozone 

III 

ES Total 

Frequency and Sound Levels, Units of Noise based power radio, contours of Loudness. Effect of human, 
Environment and properties, Natural and Anthrogënic Noise Sources, Measuring Instruments for frequency 
and Noise levels, Masking of sound, Types, Kinetics, Selection of different reactors used for waste 
treatment, Treatment of noise at source, Path and Reception, Sources of noise, Effects of noise 
Occupational Health hazards, thermal Comforts, Heat Island Effects, Radiation Effects. 

RASANY 

Factors affccting consumption, Variation, Contaminants in water, Nitrales, Fluorides, Delergents, taste and 
odour, Radio activity in water, Criteria, for different impurities in water for portable and non portable use. 
Point and non-point Source of pollution, Major pollutants of Water. Water Quality Requirement for 
different uses. Global water crisis issues. 

Bàsic Elements, Causes, Industrial Fires, Explosions, Effects on Environmental, Property and Human Ioss, 
Prevention technique, Building Design, Tire Protection System. contingency plan, Emergency 
prcparcdncss, Evucuution. 

Ecological footprint, Need for Green Co-rating systems, Intent, System approach, Weightage, Assessment 
Process, types of ratings, Green Co-Benefits, Case studies of Green Co-Rating. 

TOTAL 5 HOURS 
COLLEGE OF EN 

Approved By 
Board of Nechanlcal Engg. 

f MAR 2019 

KARUR.639 113 



REFERENCES: 

1 

2. 

3 

4 

5 

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

6 

Dornfield David, Green Manufacturing, Springer, 2013 
Davim J Paulo, Green Manufacturing Processes and Systems, Springer, 2013 
Cairncrss and Francis - Costing the earth - Harvard Business School Press 2009 

World Commission on Environment and Development (WCED), Our Common Future, Oxford 

University. Press 200S. 
Green Co Case Study Booklet, CII � Sohrabji Godrej Green Business Centre, 2015. 

Dornfield David, Green Manufacturing, Springer, 2013 
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