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ME8092 COMPOSITE MATERIALS AND MECHANICS                             L T    
P

P C 

  3 0    0 3 
OBJECTIVES: 

 To understand the fundamentals of composite material strength and its mechanical 
behavior 

 Understanding the analysis of fiber reinforced Laminate design for different  combinations of 
plies with different orientations of the fiber. 

 Thermo-mechanical behavior and study of residual stresses in Laminates during 
processing. 

 Implementation of Classical Laminate Theory (CLT) to study and analysis for residual 
stresses in an isotropic layered structure such as electronic chips. 
 

UNIT I             INTRODUCTION, LAMINA CONSTITUTIVE EQUATIONS & MANUFACTURING   9 
Definition  Need    General  Characteristics,  Applications.  Fibers    Glass,  Carbon,  Ceramic  
and Aramid fibers. Matrices  Polymer, Graphite, Ceramic and Metal Matrices  Characteristics of 
fibers and matrices. Lamina Constitutive Equations: Lamina Assumptions  Macroscopic Viewpoint. 
Generalized Hooke s Law. Reduction to Homogeneous Orthotropic Lamina  Isotropic limit case, 
Orthotropic Stiffness matrix (Qij), Typical Commercial material properties, Rule of Mixtures. 
Generally Orthotropic Lamina  Transformation Matrix, Transformed  Stiffness.  Manufacturing:  
Bag Moulding Compression Moulding  Pultrusion  Filament Winding  Other Manufacturing 
Processes 
 
UNIT II            FLAT PLATE LAMINATE CONSTITUTE EQUATIONS                                           9 
Definition of stress and Moment Resultants. Strain Displacement relations. Basic Assumptions of 
Laminated anisotropic plates. Laminate Constitutive Equations  Coupling Interactions, Balanced 
Laminates, Symmetric Laminates, Angle Ply Laminates,   Cross Ply Laminates. Laminate 
Structural Moduli. Evaluation of Lamina Properties from Laminate Tests. Quasi-Isotropic Laminates. 
Determination of Lamina stresses within Laminates. 

 
UNIT III           LAMINA STRENGTH ANALYSIS                                                                              9 
Introduction - Maximum Stress and Strain Criteria. Von-Misses Yield criterion for Isotropic Materials. 
Generalized  Hill s Criterion for  Anisotropic materials. Tsai- s  Failure  Criterion for  
Composites. Tensor Polynomial (Tsai-Wu) Failure criterion.  Prediction of laminate Failure 

 
UNIT IV          THERMAL ANALYSIS                                                                                                9 
Assumption of Constant C.T.E s. Modification of Hooke s Law. Modification of Laminate Constitutive 
Equations. Orthotropic Lamina C.T.E s. C.T.E s for special Laminate Configurations  
Unidirectional, Off-axis, Symmetric Balanced Laminates, Zero C.T.E laminates, Thermally Quasi-
Isotropic Laminates 

 
UNIT V           ANALYSIS OF LAMINATED FLAT PLATES                                                            9 
Equilibrium Equations of Motion. Energy Formulations. Static Bending Analysis. Buckling Analysis. 
Free Vibrations  Natural Frequencies 

TOTAL: 45 PERIODS 
 OUTCOMES:  
Upon the completion of this course the students will be able to 
CO1 Summarize the various types of Fibers, Equations and manufacturing methods for 

Composite materials 
 

CO2 Derive Flat plate Laminate equations  
CO3 Analyze Lamina strength  
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CO4 Analyze the thermal behavior of Composite laminates  
CO5 Analyze Laminate flat plates  

 
TEXT BOOKS: 
1. Gibson, R.F., "Principles of Composite Material Mechanics", Second Edition, McGraw-Hill, 

CRC press in progress, 1994, -. 
2. Hyer, M.W., Stress Analysis of Fiber  Reinforced Composite Materials , McGraw Hill, 1998 

 
REFERENCES: 
1. Agarwal, B.D., and Broutman L.J., Analysis and Performance of Fiber Composites , John 

Wiley and Sons, New York, 1990. 
2. Halpin, J.C., Primer on Composite Materials, Analysis , Technomic Publishing Co., 1984. 
3. Issac  M.  Daniel  and  Ori  Ishai,  Engineering  Mechanics  of  Composite  Materials ,  Oxford 

University Press-2006, First Indian Edition - 2007 
4. Mallick, P.K., Fiber, Reinforced Composites: Materials, Manufacturing and Design , Maneel 

Dekker Inc, 1993. 
5. Mallick, P.K. and Newman, S., (edition), Composite Materials Technology: Processes and 

Properties , Hansen Publisher, Munish, 1990. 
 
 
 
 

 
ME8073 UNCONVENTIONAL MACHINING PROCESSES                            L T    P C 

  3 0    0 3 
 
OBJECTIVE: 
 To learn about various unconventional machining processes, the various process parameters and 

their influence on performance and their applications  
 
UNIT I   INTRODUCTION AND MECHANICAL ENERGY BASED PROCESSES                  9 
Unconventional machining Process  Need  classification  merits, demerits and applications. 
Abrasive Jet Machining   Water Jet Machining   Abrasive Water Jet Machining - Ultrasonic 
Machining. (AJM, WJM, AWJM and USM). Working Principles  equipment used  Process 
parameters  MRR- Applications. 
 
UNIT  II           THERMAL AND ELECTRICAL  ENERGY  BASED  PROCESSES           9 
Electric Discharge Machining (EDM)  Wire cut EDM  Working Principle-equipments-Process 
Parameters-Surface Finish and MRR- electrode / Tool  Power and control Circuits-Tool Wear  
Dielectric  Flushing  Applications. Laser Beam machining and drilling, (LBM), plasma, Arc 
machining (PAM) and Electron Beam Machining (EBM). Principles  Equipment Types - Beam 
control techniques  Applications.  
 
UNIT III         CHEMICAL AND ELECTRO-CHEMICAL ENERGY BASED PROCESSES             9 
Chemical machining and Electro-Chemical machining (CHM and ECM)- Etchants  Maskant - 
techniques of applying maskants - Process Parameters  Surface finish and MRR-Applications. 
Principles of ECM- equipments-Surface Roughness and MRR Electrical circuit-Process Parameters- 
ECG and ECH - Applications. 
 
UNIT IV         ADVANCED NANO FINISHING PROCESSES             9 
Abrasive flow machining, chemo-mechanical polishing, magnetic abrasive finishing, magneto 
rheological finishing, magneto rheological abrasive flow finishing their working principles, equipments, 
effect of process parameters, applications, advantages and limitations. 
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UNIT V          RECENT TRENDS IN NON-TRADITIONAL MACHINING PROCESSES         9 
Recent developments in non-traditional machining processes, their working principles, equipments, 
effect of process parameters, applications, advantages and limitations. Comparison of non-traditional 
machining processes. 

   TOTAL: 45 PERIODS 
OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Explain the need for unconventional machining processes and its classification   
CO2 Compare various thermal energy and electrical energy based unconventional machining 

processes. 
 

CO3 Summarize various chemical and electro-chemical energy based unconventional machining 
processes. 

 

CO4 Explain various nano abrasives based unconventional machining processes.  
CO5 Distinguish various recent trends based unconventional machining processes.  
 
TEXT BOOKS: 
1. Vijay.K. Jain Advanced Machining Proces llied Publishers Pvt. Ltd., New Delhi, 2007 
2. Pandey P.C. and Shan H.S. Modern Machining Processe  Tata McGraw-Hill, New Delhi, 

2007. 
 
REFERENCES: 
1. Benedict.  G.F.  Nontraditional  Manufacturing  Processes ,  Marcel  Dekker  Inc.,  New  York, 

1987. 
2. Mc Geough, Advanced Methods of Machining , Chapman and Hall, London, 1998. 
3. Paul De Garmo, J.T.Black, and Ronald.A.Kohser, Material and Processes in Manufacturin

Prentice Hall of India Pvt. Ltd., 8th Edition, New Delhi , 2001. 
 
 
 
 
 
 

ME8098 QUALITY CONTROL AND RELIABILITY ENGINEERING                     L T     
P

P C 

  3 0     0 3 
 
OBJECTIVES: 

 To introduce the concept of SQC 
 To understand process control and acceptance sampling procedure and their application. 
 To learn the concept of reliability. 

 
 
UNIT I             INTRODUCTION AND PROCESS CONTROL FOR VARIABLES                             9 
Introduction, definition of quality, basic concept of quality, definition of SQC, benefits and limitation of 
SQC, Quality assurance, Quality control: Quality cost-Variation in process causes of variation 
Theory of control chart- uses of control chart X chart, R chart and rt  - process capability  
process capability studies and simple problems. Six sigma concepts 
 
UNIT II            PROCESS CONTROL FOR ATTRIBUTES                                                                9 
Control chart for attributes control chart for non conformings  p chart and np chart  control chart 
for nonconformities  C and U charts, State of control and process out of control identification in 
charts, pattern study. 
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UNIT III           ACCEPTANCE SAMPLING                                                                                        9 
Lot by lot sampling  types  probability of acceptance in single, double, multiple sampling 
techniques   O.C.  curves    producer s  Risk  and  consumer s  Risk.  AQL,  LTPD,  AOQL  
concepts-standard sampling plans for AQL and LTPD- uses of standard sampling plans. 
 
UNIT IV          LIFE TESTING  RELIABILITY                                                                                  9 
Life testing  Objective  failure data analysis, Mean failure rate, mean time to failure, mean time 
between  failure,  hazard  rate    Weibull model,  system  reliability,  series,  parallel  and  mixed 
configuration  simple problems. Maintainability and availability  simple problems. Acceptance 
sampling based on reliability test  O.C Curves. 
 
UNIT V           QUALITY AND RELIABLITY                                                                                     9 
Reliability improvements  techniques- use of Pareto analysis  design for reliability  redundancy 
unit and standby redundancy  Optimization in reliability  Product design  Product analysis  
Product development Product life cycles. 
Note: Use of approved statistical table permitted in the examination. 

TOTAL: 45 PERIODS 
 

OUTCOMES: 
Upon the completion of this course the students will be able to 
CO1 Summarize the concept of Quality and Process control for variables  
CO2 Apply the process control for attributes  
CO3 Explain the concept of sampling and to solve problems  
CO4 Explain the concept of Life testing   
CO5 Explain the concept Reliability and techniques involved  
 
TEXT BOOKS: 

1. Douglas.C. Montgomery, Introduction to Statistical quality control , 7th  edition, John Wiley 
2012. 

2. Srinath. L.S., Reliability Engineering , Affiliated East west press, 2008. 
 
REFERENCES: 
1. Besterfield D.H., Quality Contro , Prentice Hall, 2013. 
2. Connor, P.D.T.O., Practical Reliability Engineering , John Wiley, 2012 
3. Danny Samson, Manufacturing & Operations Strategy , Prentice Hall, 1991. 
4. Grant, Eugene .L Statistical Quality Contro , McGraw-Hill, 2017 
5. Gupta. R.C, Statistical Quality control , Khanna Publishers, 2010. 

  
 
 
 
 
GE8075                                       INTELLECTUAL PROPERTY RIGHTS                           L  T   P  C 

                                                                                                                               3   0   0  3 
OBJECTIVE: 
 To give an idea about IPR, registration and its enforcement. 

 
UNIT I     INTRODUCTION                                                                                                            9 
Introduction to IPRs, Basic concepts and need for Intellectual Property  - Patents, Copyrights, 
Geographical Indications, IPR in India and Abroad  Genesis and Development  the way from WTO 
to WIPO TRIPS, Nature of Intellectual Property, Industrial Property, technological Research, 
Inventions and Innovations  Important examples of IPR.         
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UNIT II          REGISTRATION OF IPRs                                                                                              10 
Meaning and practical aspects of registration of Copy Rights, Trademarks, Patents, Geographical 
Indications, Trade Secrets and Industrial Design registration in India and Abroad 
 
UNIT III    AGREEMENTS AND LEGISLATIONS                                                                         10 
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of 
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act. 
 
UNIT IV    DIGITAL PRODUCTS AND LAW                                                                                   9 
Digital Innovations and Developments as Knowledge Assets  IP Laws, Cyber Law and Digital 
Content Protection  Unfair Competition  Meaning and Relationship between Unfair Competition and 
IP Laws   Case Studies. 
 
UNIT V     ENFORCEMENT OF IPRs                                                                                              7 
Infringement of IPRs, Enforcement Measures, Emerging issues  Case Studies. 

TOTAL :45 PERIODS 
OUTCOME: 
 Ability to manage Intellectual Property portfolio to enhance the value of the firm. 

 
TEXT BOOKS 
1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012 
2. S.V. Satarkar, Intellectual Property Rights and Copy Rights, Ess Ess Publications, New Delhi, 

2002 
 
REFERENCES 
1. 

 
2. 

Hill Education, 2011. 
3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property, 

Edward Elgar Publishing Ltd., 2013. 
 
 
 
 
GE8073                       FUNDAMENTALS OF NANOSCIENCE                                 L T P C 
                                                                                                                                                      3  0 0 3  
 
OBJECTIVE: 
To learn about basis of nanomaterial science, preparation method, types and application 
 
UNIT I   INTRODUCTION                                     8 
Nanoscale Science and Technology- Implications for Physics, Chemistry, Biology and Engineering-
Classifications of nanostructured materials- nano particles- quantum dots, nanowires-ultra-thinfilms-
multilayered materials. Length Scales involved and effect on properties:   Mechanical,   Electronic,   
Optical,   Magnetic   and   Thermal   properties. Introduction to properties and motivation for study 
(qualitative only).  
 
UNIT II            GENERAL METHODS OF PREPARATION                                            9 
Bottom-up Synthesis-Top-down Approach: Co-Precipitation, Ultrasonication, Mechanical Milling, 
Colloidal routes, Self-assembly, Vapour phase deposition, MOCVD, Sputtering, Evaporation, 
Molecular Beam Epitaxy, Atomic Layer Epitaxy, MOMBE.  
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UNIT III NANOMATERIALS                                             12 
Nanoforms of Carbon - Buckminster fullerene- graphene and carbon nanotube, Single wall carbon 
Nanotubes (SWCNT) and Multi wall carbon nanotubes (MWCNT)- methods of synthesis(arc-growth, 
laser ablation, CVD routes, Plasma CVD), structure-property Relationships applications- Nanometal 
oxides-ZnO, TiO2,MgO, ZrO2, NiO, nanoalumina, CaO, AgTiO2, Ferrites,  Nanoclays-
functionalization and applications-Quantum wires, Quantum dots-preparation, properties and 
applications. 
 
UNIT IV         CHARACTERIZATION TECHNIQUES                                                       9 
X-ray diffraction technique, Scanning Electron Microscopy - environmental techniques, Transmission 
Electron Microscopy including high-resolution imaging, Surface Analysis techniques- AFM, SPM, 
STM, SNOM, ESCA, SIMS-Nanoindentation.  
 
 
UNIT V         APPLICATIONS                                                           7 
NanoInfoTech: Information storage- nanocomputer, molecular switch, super chip, nanocrystal,  
Nanobiotechlogy: nanoprobes in medical diagnostics and biotechnology, Nano medicines,  Targetted 
drug delivery, Bioimaging - Micro Electro Mechanical Systems (MEMS),  Nano Electro Mechanical 
Systems (NEMS)- Nanosensors, nano crystalline silver for bacterial inhibition, Nanoparticles for 
sunbarrier products - In Photostat, printing, solar cell, battery. 

    
TOTAL : 45 PERIODS  

OUTCOMES: 
 Will familiarize about the science of nanomaterials 
 Will demonstrate the preparation of nanomaterials 
 Will develop knowledge in characteristic nanomaterial 

 
TEXT BOOKS : 

 
     titute of Physics Publishing, Bristol and Philadelphia, 1996.  

 
     Weinheim Cambridge, Wiley-VCH, 2000.  
 
REFERENCES:  

ger, 1999. 

-Hall of India (P) Ltd, New Delhi, 2007. 
 
 
 
 
 
 
 
 

ME8071  REFRIGERATION AND AIR CONDITIONING                         L T    
P

P C 

  3 0    0 3 
OBJECTIVES: 

 To  understand  the  underlying  principles  of  operations  in  different  Refrigeration  &  Air 
conditioning systems and components. 

 To provide knowledge on design aspects of Refrigeration & Air conditioning systems 
 


