
 

 

 

Course No. Course Name L-T-P-

Credits 

Year of 

Introduction 

ME 402 Design of Machine Elements-II     3-0-0-3 2016 

Prerequisite: ME401 Design of Machine Elements-I  

Course Objectives:  

 To provide basic design methods for clutches, brakes, belt drives, bearings, gears and 

connecting rod. 

 To introduce the design modifications to be considered for ease of manufacturing. 

 
Syllabus 

Design of single plate clutches, multiple disc clutches, cone clutch, centrifugal clutch, block brake, 

band brake, band and block brake, internal expanding shoe brake, rolling contact bearing, sliding 

contact bearing, spur gear, helical gear , bevel gear, worm and worm wheel, design of flat belt, 

design of V-belt drives, selection of roller chains, connecting road, design recommendations for 

forgings, castings,  welded products, rolled sections, turned parts, screw machined products, parts 

produced on milling machines. 

Expected outcome:  
The students will be able to 

1. Apply design procedures for industrial requirements. 

2. Design machine components to ease the manufacturing limitations. 

Text Books:  

1. J. E. Shigley, Mechanical Engineering Design, McGraw  Hill,2003 

2. Jalaludeen , Machine Dsign, Anuradha Publications, 2016 

3. V.B.Bhandari, Design of Machine elements, McGraw Hill, 2016     

 
References Books: 

1. Juvinall R.C & Marshek K.M., Fundamentals of Machine Component Design, John Wiley, 

2011 

2. M. F. Spotts, T. E. Shoup, Design of Machine Elements, Pearson Education, 2006 

3. Rajendra Karwa, Machine Design , Laxmi Publications (P) LTD, New Delhi, 2006 

4. Siegel, Maleev& Hartman, Mechanical Design of Machines, International Book Company, 1983 

Data books permitted for reference in the examination: 

1. K. Mahadevan, K.Balaveera Reddy, Design Data Hand Book, CBS Publishers & Distributors, 

2013 

2. Narayana Iyengar B.R & Lingaiah K, Machine Design Data Handbook, Tata McGraw Hill, 

1984 

3. PSG Design Data, DPV Printers, Coimbatore, 2012 

For more study materials: WWW.KTUSTUDENTS.IN
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Course Plan 

 

Module 
Contents 

 

Hours 

End 
Sem. 

Exam 

Marks 

I 

Clutches – friction clutches, design considerations, multiple disc clutches, 
cone clutch, centrifugal clutch   2 

15% 
Brakes- Block brake, band brake, band and block brake, internal 

expanding shoe brake 

 

  

 

3 

II 

Rolling contact bearing- Design of bearings, Types, Selection of a 

bearing type, bearing life, static and dynamic load capacity, axial and 

radial loads, selection of bearings, dynamic equivalent load  
4 

15% 
Sliding contact bearing- lubrication, lubricants, viscosity, Journal 

bearings, hydrodynamic theory, Sommerfield number, design 

considerations, heat balance, bearing housing and mountings  
4 

FIRST INTERNAL EXAM 

III 

Gears- classification, Gear nomenclature, Tooth profiles, Materials of 

gears, Law of gearing (review only ), virtual or formative number of 

teeth, gear tooth failures, Beam strength, Lewis equation, Buckingham’s 

equation for dynamic load, wear load,  endurance strength of tooth, 

surface durability, heat dissipation – lubrication of gears – Merits and 

demerits of each type of gears. 

3 
15% 

Design of spur gear 3 

IV 

Design of  helical gear 2 

15%   Design of  bevel gear  
2 

  Design of  worm & worm wheel  
3 

SECOND INTERNAL EXAM 

V 

Design of flat belt- materials for belts, slip of the belts, creep, centrifugal 

tension  
3 

20%   Design of V-belt drives, Advantages and limitations of V-belt drive 3 

Selection of roller chains, power rating of roller chains, galling of roller 

chains, polygonal action, silent chain. 
3 

VI 

Connecting rod – material, connecting rod shank, small end, big end, 

connecting rod bolts, inertia bending stress, piston  5 20% 

Pressure vessels, thin cylinders, Thick cylinder equation, open and closed 

cylinders.  

 

2  

END SEMESTER EXAM 
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QUESTION PAPER PATTERN 
   

Note : Use of approved data book is permitted 

 

 Maximum marks: 100          Time: 3 hrs  

  

The question paper should  consist  of  three parts 

 

Part A 

There should be  3 questions   from module I and II and at least  1 question from each module  

Each question carries 15 marks  

Students will have to answer any 2 questions out of  3 (2X15 marks =30 marks) 

 

Part B  

There should be  3 questions   from module III and IV and at least  1 question from each module  

Each question carries 15 marks  

Students will have to answer any 2 questions out of  3 (2X15 marks =30 marks) 

 

Part C 

There should be  3 questions   from module V and VI and at least  1 question from each module  

Each question carries 20 marks  

Students will have to answer any 2 questions out of  3 (2X20 marks =40 marks) 

 

Note:  Each  question can have a maximum of  four sub questions, if needed. 
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Course 

Plan  
Module 

 
Contents 

 
Hours 

End 
Sem. 

Exam 

Marks 

I 

Introduction to Industrial Engineering - Evolution of modern 
Concepts in Industrial Engineering - Functions of Industrial 
Engineering - Field of application of Industrial Engineering Product 
Development and research- Design function - Objectives of design, - 
Manufacturing vs purchase- Economic aspects- C-V-P analysis – 
simple problems-Development of designs- prototype, production and 
testing -  Human factors in design- Value Engineering . 

  7 15% 

II 

 Plant layout and Material handling- principles of material handling, 
Types of material handling equipments, Selection and application. 
Preventive and break- down maintenance - Replacement policy-- 
Methods of replacement analysis-Method of providing for 
depreciation- Determination of economic life - Simple problems. 

7 
15% 

Course code Course Name L-T-P-Credits Year of Introduction 

ME404 INDUSTRIAL ENGINEERING 3-0-0-3 2016 

Prerequisite: Nil 

Course Objectives:   
 To impart theoretical knowledge about various tools and techniques of Industrial 

Engineering. 

 To create awareness about various safety procedures to be followed in carrying out 

different types of projects. 

 To get acquainted with the Inventory management Principles and Techniques. 

 To equip with the theoretical knowledge on Quality control practices and testing methods. 

 Syllabus 
 Introduction to Industrial Engineering, Plant layout and Material handling, Methods engineering, 
Industrial relations, Production planning and control, Quality control and Inspection  
 
Expected outcomes:  

The students will be able to 
i. Know various tools and techniques in industrial Engineering. 

ii. Develop work procedure applying the principles of work study.  

iii. Apply inventory control techniques in materials management.  

iv. Formulate replacement and purchase decisions and arrive at conclusions  

1.  Describe Quality control practices and inspection methods. 

 

2.  

 

Text Books: 
1. B. Kumar, Industrial Engineering Khanna Publishers,2013 

2. M Mahajan, Industrial Engineering & Production Management,  Dhanpat Rai, 2005 

3. Martand Telsang, Industrial Engineering & Production Management, S. Chand, 2006 

4. O. P. Khanna, Industrial Engineering and Management, Dhanpat Rai, 2010 

 
  References: 

1. E. S. Buffa, Modern Production management, John Wiley, 1983 

2. Grant and Ieven Worth, Statistical Quality Control, McGraw Hill, 2000 

3. Introduction to work study – ILO, Oxford And IBH Publishing,2008 

4. Ralph M Barnes, Motion and Time Study, Wiley, 1980 

For more study materials>www.ktustudents.in
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FIRST INTERNAL EXAM 

III 

Methods engineering: Analysis of work methods using different 
types of process chart and flow diagrams- Critical examination- 
Micro motion study and therbligs- Principles of motion economy – 
Work measurement-Performance rating.-Determination of 
allowances and standard time. - Job evaluation and merit rating - 
Objectives and principles of job evaluation--Wages and Incentives- 
Primary wage systems- Wage incentive plans. 

     7 15% 

IV 

Industrial relations- Psychological attitudes to work and working 
conditions - fatigue- Methods of eliminating fatigue- Effect of 
Communication in Industry-Industrial safety-personal protective 
devices-, causes and effects of industrial disputes- Collective 
bargaining- Trade union - Workers participation in management. 

     7 
15% 

SECOND INTERNAL EXAM 

V 

 Production planning and control- Importance of planning - job, 
batch and mass production-Introduction and need for a new product-
product life cycle. - Functions of production control - Routing , 
Scheduling, dispatching and follow up- Gantt charts. Inventory 
Control, Inventory models -Determination of EOQ and reorder level-
simple problems- Selective inventory control techniques. 

     7 
20% 

VI 

 Quality control and Inspection- Destructive and non-destructive 
testing methods- process capability- Statistical quality control –
causes of variation in quality- control charts for X and R. Reliability-
causes of failures- Bath tub curve.-System reliability- life testing-
Introduction to concepts of, TQM, ISO, Six Sigma and Quality 
circles (Brief description only). 

      7 
20% 

END SEMESTER EXAM 
 

Question paper pattern 
  

Maximum  marks: 100         Time: 3 hrs  

  

The question paper should consist of three parts 

 

Part A 

There should be 2 questions each from module I and II. Each question carries 10 marks. Students will 

have to answer any three questions out of 4 (3x10 marks =30 marks) 

Part B  

There should be 2 questions each from module III and IV. Each question carries 10 marks. Students will 

have to answer any three questions out of 4 (3x10 marks =30 marks) 

Part C 

There should be 3 questions each from module V and VI. Each question carries 10 marks. Students will 

have to answer any four questions out of 6 (4x10 marks =40 marks) 

 

Note:  Each question can have a maximum of four sub questions, if needed.   
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Course 

code 

Course Name L-T-P-

Credits 

Year of 

Introduction 

ME462 Propulsion Engineering 3-0-0-3 2016 

Prerequisite: Nil 

Course Objectives:    

 To give an overview of various  air craft engines, rocket engines and their applications. 

 To provide  knowhow on tools to analyze various rocket propulsion. 

 To know the  testing of rocket engines . 

Syllabus: 

 Fundamentals of Propulsion, Types of propulsive devices, Efficiencies, Thermodynamics 

analysis of turbojet, Turbojet engine components, Rocket propulsion, Types of rockets, Flight 

Performance, Testing of rockets  

Expected Outcomes:  

The students will be able to 

i. Perform  thermodynamic analysis of  aircraft engines 

ii. Carry out  performance analysis of  aircraft  systems and components  

iii. Formulate and solve rocket  engine problems  

Text books: 
1. K Ramamurthi, Rocket Propulsion, Laxmi Publications, 2016 

2. Saeed Farokhi, Aircraft Propulsion, Wiley, 2e, 2014 

Reference books:  

1. G. P. Sutton and Oscar Biblarz, Rocket Propulsion elements- John Wiley & Sons, 2013 

2. J Mattingly, H von Ohain,  Elements of Propulsion: Gas Turbines and Rockets, AIAA, 

2006 

3. Philip Hill, Carl Peterson: Mechanics and Thermodynamics of Propulsion, Pearson, 2014 

4. Ronald D Flack, Fundamentals of Jet Propulsion with Applications, Cambridge 

University Press, 2005 

COURSE PLAN  

Module Contents  Hours 

End 

Sem. 

Exam. 

Marks 

I 

Fundamentals of Propulsion- Classification types of propulsive 

devices-Airscrew, Turbojet, Turboprop, turbofan, Turboshaft, 

Ramjet, Scramjet, Pulsejet and Rocket engines. Comparative 

study of performance characteristics applications.   

7 15% 

II 

Theory of propulsion – Thrust, thrust power and efficiencies of 

turbojet engine. Thermodynamics analysis of turbojet engine 

cycle, Propellers: Types of propellers  
7 15% 

FIRST INTERNAL EXAMINATION 



 

  
 

III 

Turbojet engine components- air intakes, Compressors, 

Combustion chambers, turbines, nozzles turbine and 

compression matching – Thrust augmentation. 
 7 15% 

IV 

 

Rocket propulsion- general operating principles of chemical, 

electrical nuclear and solar rockets. Chemical Rockets- 

Classification. Performance parameters for chemical rockets 

and their relationship, Energy and efficiencies, simple 

problems, Solid propellants- Types- burning rate- grain 

Configurations, - Classification- Typical fuels and oxidizers, 

properties and specifications, Selection. 

 7 15% 

SECOND INTERNAL EXAMINATION 

V 

 Liquid propellant feed systems, injectors, Starting and ignition, 

Igniters liquid propellant, Precautions in propellant handling. 

Hybrid Rockets combustion processes in SPR and LPR 

combustion instability- Control of instabilities –Cooling of 

Rocket motors 

7 20% 

V1 

 Flight Performance- Velocity and attitude in simplified vertical 

Refractory staging of rockets. Rocket Testing- Test facilities 

and safeguards. Measurement System Terminology, Flight 

Testing. 

7  20% 

END SEMESTER EXAMINATION 

 

Question Paper Pattern 

 Maximum  marks: 100         Time: 3 hrs  

  

The question paper should  consist  of  three parts 

 

Part A 

There should be  2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of  4 (3X10 marks =30 marks) 

 

Part B  

There should be  2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

 

Part C 

There should be  3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four  questions out of 6  (4X10 marks =40 marks) 

 

Note:   Each  question can have a maximum of  four sub questions, if needed. 
 



 

  
 

 
   
 



 

  
 

Course 

code 

Course Name L-T-P-

Credits 

Year of 

Introduction 

ME464 Robotics and Automation 3-0-0-3 2016 

Prerequisite : Nil 

Course Objectives: :   

 To provide  the concepts of vision system and image processing 

 To equip students to write programs for automatic functioning of a robot 

 To familiarise various robot sensors and their perception principles that enable a robot  

Syllabus:  
Definition ,Co-ordinate Systems, Work Envelope, types and classification, Robot drive systems, 

End Effectors, Grippers, Sensors and machine vision, Robot kinematics and robot programming, 

Application of robots in machining. 

Expected Outcomes:   
The students will be able to 

i. Become familiar with the history, concept, development and key components of robotics 

technologies 

ii. Classify and characterize the robots based on the configuration and work volume 

iii. Solve the problems related to robot design and control 

Text books:  

1. Industrial Robots, Yu.Kozyrev, Mir Publishers 

2. Janakiraman.P.A., Robotics and Image Processing, Tata McGraw-Hill, 1995 

3. M.P.Groover, Industrial Robotics – Technology, Programming and Applications, 

McGraw-Hill, 2001 

4. Yoram Koren, Robotics for Engineers, McGraw-Hill Book Co., 1992 

References:  

1. Fu.K.S. Gonzalz.R.C., and Lee C.S.G., Robotics Control, Sensing, Vision and 

Intelligence, McGraw-Hill Book Co., 1987 

2. K.S.Fu., R.C.Gonalez, C.S.G.Lee, Robotics Control sensing, Vision andIntelligence, 

McGraw  Hill International Edition, 1987 

3. Richard D. Klafter, Thomas A. Chmielewski and Michael Negin, Robotic engineering- 

An Integrated Approach , Prentice Hall Inc, 1989 

COURSE PLAN  

Module Contents   Hours 

End 

Sem. 

Exam. 

Marks 

I 

Definition – Co-ordinate Systems, Work Envelope, types and 

classification – Specifications – Pitch, Yaw, Roll, Joint Notations, 

Speed of Motion, Pay Load – Basic robot motions - Point to point 

control, Continuous path control. Robot Parts and Their Functions 

– Need for Robots Different Applications. 

7 15% 

II 

Robot drive systems: Pneumatic Drives – Hydraulic Drives –

Mechanical Drives – Electrical Drives – D.C. Servo Motors, 

Stepper Motor, A.C. Servo Motors – Salient Features, Applications 
7 15% 



 

  
 

and Comparison of all these Drives. 

FIRST INTERNAL EXAMINATION 

III 

End Effectors – Grippers – Mechanical Grippers, Pneumatic and 

Hydraulic Grippers, Magnetic Grippers, Vacuum Grippers; Two 

Fingered and Three Fingered Grippers; Internal Grippers and 

External Grippers; Selection and Design Considerations  

 7 15% 

IV 

 

Sensors and machine vision: Requirements of a sensor, Principles 

and Applications of the following types of sensors – Position of 

sensors (Piezo Electric Sensor, LVDT, Resolvers, Optical 

Encoders), Range Sensors (Triangulation Principle, Structured, 

Lighting Approach, Laser Range Meters).  

 7 15% 

SECOND INTERNAL EXAMINATION 

V 

Proximity Sensors(Inductive, Capacitive, and Ultrasonic), Touch 

Sensors, (Binary Sensors, Analog Sensors), Wrist Sensors, 

Compliance Sensors, Slip Sensors. Camera, Frame Grabber, 

Sensing and Digitizing Image Data – Signal Conversion, Image 

Storage, Lighting Techniques. 

Robot kinematics and robot programming: Forward Kinematics, 

Inverse Kinematics and Differences; Forward Kinematics and 

Reverse Kinematics of Manipulators with Two Degrees of Freedom 

(In 2 Dimensional) – Deviations and Problems. 

7 20% 

V1 

Teach Pendant Programming, Lead through programming, Robot 

programming Languages –VAL Programming – Motion 

Commands, Sensor Commands, End effecter commands, and 

Simple programs. Industrial Applications: Application of robots in 

machining, welding, assembly, and material handling. 

7  20% 

END SEMESTER EXAMINATION 

Question Paper Pattern 

 Maximum  marks: 100        Time: 3 hrs  

 The question paper should  consist  of  three parts 

Part A 

There should be  2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of  4 (3X10 marks =30 marks) 

 

Part B  

There should be  2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

 

Part C 

There should be  3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four  questions out of 6  (4X10 marks =40 marks) 

Note:  in all parts  each  question can have a maximum of  four sub questions 



 

  
 

Course 

code 

Course Name L-T-P-

Credits 

Year of 

Introduction 

ME466 Computational Fluid Dynamics 3-0-0-3 2016 

Prerequisite : ME203 Mechanics of fluids 

Course Objectives: :    

 To introduce governing equations of viscous fluid flows 

 To introduce numerical modelling and its role in the field of fluid flow and heat transfer 

 To enable the students to understand the various discretization methods, solution 

procedures and turbulence modelling. 

 To create confidence to solve complex problems in the field of fluid flow and heat 

transfer using high speed computers. 

Syllabus: 

 Introduction to CFD, Governing equations, Steady and unsteady flows, Analytical solution of a 

one dimensional convection diffusion equation, Statistical representation of turbulent flows, 

Different types of turbulence models, Grid generation, Pressure-velocity decoupling for 

incompressible flows, Typical results of CFD analysis 

Expected Outcomes:   
The students will be able to 

i. Grasp  numerical modelling and its role in the field of fluid flow and heat transfer 

ii. Apply the various discretization methods, solution procedures and turbulence modeling 

to solve flow and heat transfer problems 

iii. Know  established engineering methods to solve   complex engineering problem   

Text books:  

1. Patankar Suhas V., Numerical Heat Transfer and Fluid Flow, Taylor &Francis,1980 

2. Versteeg H.K. &Malalasekera W., An introduction to Computational Fluid Dynamics, 

Longman,2008 

Reference books: 

1. Anderson Dale A., Tannehill John C. &Pletcher Richard H., Computational Fluid 

Mechanics and Heat Transfer, Taylor & Francis, 2016 

2.  Fletcher C.A.J., Computational Techniques for Fluid Dynamics I, Springer Verlag,1984 

 

  

Module Contents   Hours 

End 

Sem. 

Exam. 

Marks 

I 

Introduction to CFD, Historical background, applications, 

advantages. Basic steps of CFD. Meshes, Structured and 

unstructured mesh, Classification of structured grids. Governing 

equations: continuity and momentum equations. Equation of 

transport of a scalar. Potential, Euler and Navier-Stokes equations 

7 15% 

II 
 Steady and unsteady flows. Typical boundary conditions such as 

Dirichlets and Neumann conditions. TDMA method., Numerical 
7 15% 



 

  
 

problem up to four unknowns using TDMA. 

Cell centred finite volume discretisation of terms of governing 

equations such as time derivative, convective and diffusion. 

FIRST INTERNAL EXAMINATION 

III 

 Analytical solution of a one dimensional convection diffusion 

equation. Upwind, central and blended difference approximations 

for convection term, QUICK scheme. Implicit, explicit and Crank-

Nicolson schemes 

 7 15% 

IV 

 

 Statistical representation of turbulent flows: Homogeneous 

turbulence and isotropic turbulence, General Properties of turbulent 

quantities, Reynolds average Navier stokes (RANS) equation, 

Closure problem in turbulence  

 7 15% 

SECOND  INTERNAL EXAMINATION 

V 

Turbulence modeling, Different types of turbulence models: 

advantages and disadvantages. Structured Grid generation – 

Unstructured Grid generation– Mesh refinement – Adaptive mesh 
7 20% 

VI 

 Pressure-velocity decoupling for incompressible flows - SIMPLE 

and PISO algorithms. Density based solutions for compressible 

flow, TVD and Van-leerschemes for compressible flow. Typical 

results of CFD analysis. Stream lines, method for generating stream 

line, velocity contours and pressure contours, Method of drawing a 

velocity vector. Solution of Lagrangian coordinates of a fluid 

particle. Commercial CFD packages. 

7  20% 

END SEMESTER EXAMINATION 

 

Question Paper Pattern 

 Maximum  marks: 100         Time: 3 hrs  

 The question paper should  consist  of  three parts 

Part A 

There should be  2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of  4 (3X10 marks =30 marks) 

 

Part B  

There should be  2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

 

Part C 

There should be  3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four  questions out of 6  (4X10 marks =40 marks) 

 

Note:  Each  question can have a maximum of  four sub questions, if needed.   
 



 

  
 

Course 

code 

Course Name L-T-P-

Credits 

Year of 

Introduction 

ME468 Nanotechnology 3-0-0-3 2016 

Prerequisite : Nil 

Course Objectives:   

 To introduce  nanotechnology and nanostructures 

 To introduce fabrication and characterization techniques  used in nanotechnology 

Syllabus:  
Introduction and scope, nanostructures Effect of  Nanoscale dimensions on various properties, 

Fabrication methods, Characterisation methods, Applications of Nanotechnology (nano materials 

and devices), Nanomachines, Nanofluids, Nanoswitches, nano computers, nanofilters 

Expected Outcomes:   
The students will be able to 

i. Understand properties of materials at nanoscale  

ii. Know the fabrication and characterization methods used in nanotechnology 

iii.  Acquaint with the various  applications of nanotechnology  

Text books:  

1. A.K. Bandyopdhyay, Nanomaterials, , New age international publishers,2008 

2. Bharat Bhushan, Springer Handbook of Nanotechnology, 2010 

Charles P Poole, Frank J Owens, Introduction to Nanotechnology, John Wiley and Sons, 

2003 

3. Jeremy Ramsden,Nanotechnology, William Andrew, Elsevier, 2011 

4. T Pradeep, Nano: The essentials, McGraw – Hill education,2 007 

5. V.S.Muralidharan, A Subramnya,Nano science and Technology, Ane books Pvt Ltd 

 

Reference books:  

1. Gregory Timp, Nanotechnology, Springer-Verlag, 2009 

2. John Mongillo, Nano Technology, Greenwood Press, 2007 

3. Kelsall Robert. W, Ian Hamley, MarkGeoghegan, Nanoscale Science and Technology, 

Wiley Eastern,2005 

COURSE PLAN  

Module Contents  Hours 

End 

Sem. 

Exam. 

Marks 

I 

 Introduction and scope-Classification of nanostructures: Quantum 

dots, quantum wires, quantum wells, nanoclusters, nanotubes, super 

lattices, nanocrystalline materials-Effects of nanometer length scale 

– Changes to the system total energy, changes to the system 

structures. 

7 15% 

II 

 Effect of Nanoscale dimensions on various properties – structural, 

thermal, chemical, mechanical, magnetic, optical and electronic 

properties. 
7 15% 

FIRST INTERNAL EXAMINATION 



 

  
 

III 

 Fabrication methods: Top down and bottom up approaches-Top 

down processes: Milling, Lithographics, machining process, pulsed 

laser methods- Bottom up processes: Vapour phase deposition 

methods, PVD, CVD, electro deposition, plasma assisted 

deposition process, MBE, chemical methods, colloidal and solgel 

methods 

 7 15% 

IV 

 

 Characterisation methods: General classification of 

characterization methods, Microscopy techniques: Scanning 

Electron Microscopy, Transmission Electron Microscopy, Scanning 

Tunneling Microscopy, Atomic Force Microscopy, Diffraction 

Techniques-Spectroscopy Techniques – Raman Spectroscopy, 

Surface analysis and depth profiling- Mechanical Properties-

Magnetic and Thermal properties. 

 7 15% 

SECOND INTERNAL EXAMINATION 

V 

 Applications of Nanotechnology (nano materials and devices)-

Applications of nanocomposites, nanocrystalline materials, nano 

layered structures, nanomagnetic materials-magneto resistance- 

Carbon nanotubes: SW, MW, nanostructured coatings- nano 

sensors: order from chaos, characterization, perception, nano sensor 

based on quantum size effect, Electrochemical sensors, Sensors 

based on physical properties, Nanobiosensors, smart dust 

7 20% 

V1 

 Nanomachines: covalent and non covalent approaches, Molecular 

motors and machines, molecular devices, single molecular devices, 

practical problems with molecular device- 

Nanofluids: nanoparticles, preparation of nanofluids, 

thermophysical properties of nanofluids in comparison with base 

fluid. Nanoswitches - nano computers- nanofilters 

7  20% 

END SEMESTER EXAMINATION 

Question Paper Pattern 

 Maximum  marks: 100         Time: 3 hrs  

The question paper should  consist  of  three parts 

Part A 

There should be  2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of  4 (3X10 marks =30 marks) 

 

Part B  

There should be  2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

 

Part C 

There should be  3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four  questions out of 6  (4X10 marks =40 marks) 

Note:  Each  question can have a maximum of  four sub questions, if needed. 



 

 

 

Course 

code 
Course Name 

L-T-P-

Credits 

Year of 

Introduction 

ME472 FAILURE ANALYSIS AND DESIGN     3-0-0-3 2016 

Prerequisite: Nil 

Course Objectives 

1.    To understand the failure modes and theories of failure. 

2. To include the effect of cyclic loading, fatigue and endurance limit in design.  

3.    To understand the methods for lifecycle prediction. 

 
Syllabus 

Material failure modes and their identification. Static loading, combined stress, theories of failure. 

Fatigue loading, high cycle fatigue, fatigue testing, S-N-P curves, endurance diagrams, influence 

factors, stress concentration factors and notch sensitivity, fatigue design for combined stress, 

cumulative damage and life prediction,  low cycle fatigue, fracture mechanics principles in design 

practice, contact fatigue, high temperatures, corrosion. Shock and impact loading. 

Expected outcome 

The students will be able to  

i.     analyze real life failure modes and use of theories for failure prediction 

ii. design for fatigue and cyclic loading   

iii. make comprehensive life cycle prediction of designed products 

Text Books: 

1. Collins. J. A., Failure of Materials in Mechanical Design, John Wiley & Sons, 1993 

2. Suresh S, Fatigue of Materials, Cambridge University Press, 1998 

 
References Books: 

1. Prashant Kumar, Elements of Fracture Mechanics, Wheeler Publishing, 1999 

2. Withered C. E., Mechanical Failure Avoidance Strategies and Techniques, McGraw-Hill, 1994 

 

 

 

 

Course Plan 

Module Contents 
 

Hours 

End 

Sem. 

Exam 

Marks 

I 
Introduction to material failure modes- Identification of failure modes 

 

3 15% 

Combined stresses –Theories of failure 5 



 

 

II 
Fatigue loading, high cycle fatigue, fatigue testing, S-N-P curves-factors 

affecting S-N-P curve- endurance diagrams 

 

 

6 

 

20% 

FIRST INTERNAL EXAM 

III 

Cumulative damage and life prediction- Fracture control 5 

15% 
Fatigue design for combined stress 2 

IV 

Low cycle fatigue – Cumulative damage in low cycle fatigue 
 

4 
20% 

Influence factors- Stress concentration factors and notch sensitivity 4 

SECOND INTERNAL EXAM 

V Fracture mechanics principles in design practice 6 15% 

VI 

Contact fatigue, high temperatures, corrosion 4 

15% 
Shock and impact loading. 

 

3 

END SEMESTER EXAM 
 

 
 
 

 Question Paper Pattern 

 

Maximum  marks: 100         Time: 3 hrs  

 

 The question paper should consist of three parts 

 

Part A 

There should be 2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3x10 marks =30 marks) 

 

Part B  

There should be 2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3x10 marks =30 marks) 

 

Part C 

There should be 3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four questions out of 6 (4x10 marks =40 marks) 

 

Note:  Each question can have a maximum of four sub questions, if needed. 
 



 

1 
 

Course code Course Name L-T-P-

Credits 

Year of 

Introduction 

ME474 Micro and Nano Manufacturing 3-0-0-3 2016 

Prerequisite: Nil 

Course Objectives 

1. To give awareness of different techniques used in micro and nano manufacturing  

2. To give in-depth idea of the conventional techniques used in micro manufacturing 

3. To introduce  Non‐conventional micro‐nano manufacturing and finishing  approaches 

4. To introduce Micro and Nanofabrication Techniques and other processing routes in 

Micro and nano manufacturing 

5. To know different techniques used in Micro Joining and the metrology tools in micro and 

nano manufacturing. 

Syllabus 

Introduction to Precision engineering- Bulk micromachining – Micro-energy -Carbon Nanotubes 

- Molecular Logic Gates and Nanolevel Biosensors - Conventional Micro Machining - Non‐
conventional micro‐nano manufacturing and finishing approaches - Micro and Nano Finishing 

Processes - Micro and Nanofabrication Techniques - Micro Joining - Characterization and 

metrology tools. 

Expected outcome 

The students will  

1. get an awareness of different techniques used in micro and nano manufacturing. 

2. get in-depth idea of the conventional techniques used in micro manufacturing. 

3. become  aware about non‐conventional micro‐nano manufacturing and finishing       

approaches. 

4. get awareness on micro and nano finishing processes. 

5. understand micro and nanofabrication techniques and other processing routes in micro 

and nano manufacturing. 

6. know about different techniques used in micro joining and the metrology tools in micro 

and nano manufacturing. 

References: 

1. Mark. J. Jackson, Micro and Nano-manufacturing, Springer, 2006. 

2. Mark. J. Jackson, Micro-fabrication and Nano-manufacturing - Pulsed water drop 

micromachining CRC Press 2006. 

3. Nitaigour Premchand Mahalik, Micro-manufacturing and Nanotechnology, 2006. 

4. V.K.Jain, Micro-manufacturing Processes, CRC Press, 2012. 

Course Plan 

Module Contents Hours 

End 

Sem. 

Exam. 

Marks 

I 

Introduction to Precision engineering, macro milling and micro 

drilling, Micro-electromechanical systems – merits and 

applications, Micro phenomenon in Electro-photography – 

applications 

1 15% 



 

2 
 

Introduction to Bulk micromachining, Surface micromachining- 

steps, Micro instrumentation – applications, Micro Mechatronics, 

Nanofinishing – finishing operations. 
1 

Laser technology in micro manufacturing- Practical Lasers, 

application of technology fundamentals 
1 

Introduction to Micro-energy and chemical system (MECS), 

Space Micro-propulsion, e-Beam Nanolithography – important 

techniques, Introduction to Nanotechnology 
1 

Carbon Nano-tubes – properties and structures, Molecular Logic 

Gates and Nano level Biosensors - applications 
1 

II 

Introduction to mechanical micromachining, Micro drilling – 

process, tools and applications 
1 

15% 

Micro turning- process, tools and applications, Diamond Micro 

turning – process, tools and applications 
1 

Micro milling and Micro grinding – process, tools and 

applications 
1 

Micro extrusion- process and applications 1 

micro bending with Laser 1 

Nano- Plastic forming and Roller Imprinting 1 

 FIRST INTERNAL EXAMINATION  

III 

Introduction to Non‐conventional micro‐nano manufacturing 1 

15% 

Process, principle and applications – Abrasive Jet Micro 

Machining, WAJMM 
1 

Micro EDM, Micro WEDM, Micro EBM – Process principle, 

description and applications 
1 

Micro ECM, Micro LBM - Process principle, description and 

applications 
1 

Focused ion beams - Principle and applications 1 

IV 

Introduction to Micro and Nano Finishing Processes 1 

15% 

Magnetorheological Finishing (MRF) processes, 

Magnetorheological abrasive flow finishing processes (MRAFF) 

– process principle and applications 

1 

Force analysis of MRAFF process, 1 

Magnetorheological Jet finishing processes 1 

Working principle and polishing performance of MR Jet 

Machine 
1 

Elastic Emission Machining (EEM) – machine description, 

applications 
1 

Ion Beam Machining (IBM) – principle, mechanism of material 

removal, applications 
1 

Chemical Mechanical Polishing (CMP) – Schematic diagram,  

principle and applications 
1 

 SECOND INTERNAL EXAMINATION   

V Introduction to Micro Fabrication: basics, flowchart, basic chip 1 20% 



 

3 
 

making processes 

Introduction to Nanofabrication, Nanofabrication using soft 

lithography – principle, applications – Examples (Field Effect 

Transistor, Elastic Stamp) 
1 

Manipulative techniques – process principle, applications 1 

Introduction to Carbon nano materials – CN Tubes  1 

CN Tubes – properties and applications 1 

CN Tube Transistors – Description only 1 

Diamond - Properties and applications 1 

CVD Diamond Technology 1 

LIGA Process 1 

V1 

Laser Micro welding – description and applications, Defects 1 

20% 

Electron Beam Micro-welding – description and applications 1 

Introduction to micro and nano measurement, defining the scale, 

uncertainty 
1 

Scanning Electron Microscopy – description, principle 1 

Scanning White-light Interferometry – Principle and application 1 

Optical Microscopy – description, application 1 

Scanning Probe Microscopy, scanning tunneling microscopy- 

description, application 
1 

Confocal Microscopy - description, application 1 

Introduction to On-Machine Metrology  1 

END SEMESTER EXAMINATION  

Question Paper Pattern 

 

Maximum  marks: 100         Time: 3 hrs  

 

 The question paper should consist of three parts 

 

Part A 

There should be 2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3x10 marks =30 marks) 

 

Part B  

There should be 2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3x10 marks =30 marks) 

 

Part C 

There should be 3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four questions out of 6 (4x10 marks =40 marks) 

 

Note:  Each question can have a maximum of four sub questions, if needed. 



 

  
 

Course 

code 

Course Name L-T-P-

Credits 

Year of 

Introduction 

ME476 Material Handling & Facilities Planning 3-0-0-3 2016 

Prerequisite : Nil 

Course Objectives: :   

 To understand  the overall facilities planning process 

 To educate product, process and schedule design and their effects on the facility layout 

 To introduce concepts of material handling and safety in industries. 

Syllabus: 

 Design of layout of factories, General equipment for amenities of working people, Computer 

applications in layout designs, Environmental aspects, Plant safety, Economical aspects 

Expected Outcomes:    
The students will be able to 

i. Assess the value of facility planning on the strategy of a firm 

ii. Develop a systematic plant  layout   

iii. Know the environmental and economical aspects in facilities planning 

iv. Understand various material handling  systems  

Text books/Reference books: 

1. A W Peymberton, Plant layout and Material Handling, John Wiley  

2. James A Apple, Plant layout and Material Handlin, Krieger Pub Co,1998 

3. John A Sehbin, Plant layout and Material Handling-  

4. K C Arora & Shinde, Aspects of Material handling, Lakshmi Publications. 

5. P B Mahapatra, Operations Management, PHI, 2010 

 COURSE PLAN 

Module Contents   Hours 

End 

Sem. 

Exam. 

Marks 

I 

Design of layout of factories, Office, Storage area etc. on 

consideration of facilities of working people, Storage facilities 

and general equipment for amenities of working people – 

Product, Process and combination layout –Systematic layout 

planning, Design of Assembly lines, Line balancing methods.  

8 15% 

II 

Computer applications in layout designs, Environmental aspects 

like lighting, Ventilation, dust control, humidity. Different type 

of Plant services like steam compressed air etc.  
6 15% 

FIRST INTERNAL EXAMINATION 

III 

Plant safety, Elements off Industrial safety- Causes and 

prevention of accidents – Pollution and environmental 

consideration. 
 6 15% 

IV 

 

Introduction, Material Handling systems, Material Handling 

principles, Classification of Material Handling Equipment, 

Relationship of material handling to plant layout. 
8 15% 



 

  
 

SECOND INTERNAL EXAMINATION 

V 
Basic Material Handling systems: Selection, Material Handling 

method- path, Equipment, function oriented systems. 
7 20% 

V1 

Methods to minimize cost of material handling- Maintenance of 

Material Handling Equipments, Safety in handling, Ergonomics 

of Material Handling equipment. Design, Miscellaneous 

equipment 

7  20% 

END SEMESTER EXAMINATION 

 

Question Paper Pattern 

  

Maximum marks: 100         Time: 3 hrs  

 

 The question paper should  consist  of  three parts 

 

Part A 

There should be  2 questions each from module I and II 

Each question carries 10 marks  

Students will have to answer any three questions out of  4 (3X10 marks =30 marks) 

 

Part B  

There should be  2 questions each from module III and IV 

Each question carries 10 marks  

Students will have to answer any three questions out of 4 (3X10 marks =30 marks) 

 

Part C 

There should be  3 questions each from module V and VI 

Each question carries 10 marks  

Students will have to answer any four  questions out of 6  (4X10 marks =40 marks) 

 

Note:  Each  question can have a maximum of  four sub questions, if needed. 
 
 
   
 



Course code Course Name Credits Year of 

Introduction 

Course Objectives 

 To apply engineering knowledge in practical problem solving

 To foster innovation in design of products, processes or systems

 To develop creative thinking in finding viable solutions to engineering problems

Course Plan 

In depth study of the topic assigned in the light of the preliminary report prepared in the seventh 

semester 

Review and finalization of the approach to the problem relating to the assigned topic 

Preparing a detailed action plan for conducting the investigation, including team work 

Detailed Analysis/Modelling/Simulation/Design/Problem Solving/Experiment as needed 

Final development of product/process, testing, results, conclusions and future directions 

Preparing a paper for Conference presentation/Publication in Journals, if possible 

Preparing a report in the standard format for being evaluated by the dept. assessment board 

Final project presentation and viva voce by the assessment board including external expert 

Expected outcome 

The students will be able to 
iii. Think innovatively on the development of components, products, processes or

technologies in the engineering field

iv. Apply knowledge gained in solving real life engineering problems

Evaluation 

Maximum Marks : 100 

(i) Two progress assessments    20% by the faculty supervisor(s) 

(ii) Final project report    30% by the assessment board 

(iii) Project presentation and viva voce           50% by the assessment board 

Note: All the three evaluations are mandatory for course completion and for awarding the final 

grade.  

For more study materials: WWW.KTUSTUDENTS.IN

KTUStudents.in

*492 PROJECT 6 2016 

Prerequisite : Nil 

https://www.ktustudents.in
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