
15ME101 BASIC MECHANICAL ENGINEERING  
L T P C 

2 0 0 2 

Co-requisite:  NIL  

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Nil  

Course Category  E ENGINEERING SCINCES   

Course designed by  Department of Mechanical  Engineering  

Approval  --Academic Council Meeting-- , 24th March 2016 

 

PURPOSE 

 

To familiarize the students with the basics of Mechanical Engineering. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student should be able to understand        

1.  Basic machine elements a e      

2.  Sources of Energy and Power Generation a e      

3.  Various manufacturing processes a e      

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT I - MACHINE ELEMENTS  6    

1.  Springs : Helical and leaf springs , Classification, Terms, 

Materials 
1 C 1 1,3 

2.  
Springs in series and parallel , Importance of the combination 

of springs, Applications of springs, numerical in springs 
1 

C, 

D 
1 1,3 

3.  
Cams: Types of cams and followers , Classification , Based on  

Input/Output Motion, Follower configuration , Follower 

arrangement and Cam shape 

1 C 1 1,3 

4.  Cam profile , Cam nomenclature, Application, Motion of the 

follower 
1 C 1 1,3 

5.  Power Transmission , Gears terminology, Spur , Helical ,Bevel 

gears and gear trains applications 
1 C 1 1,3 

6.  

Belt drives , Types of belt drives, Belt materials and 

Applications, numerical in open and cross belt drives, Chain 

drives , Comparison of gear, belt drives and chain drives 

1 C, 

D 
1 1,3 

 UNIT II ï ENERGY SOURCES 6    

7.  
Renewable and Nonrenewable Sources, Characteristics, types, 

Advantages and disadvantages 
1 C 2 1,3 

8.  
Solar thermal systems and tower power generation, Solar 

photovoltaic system 
1 C 2 1,3 

9.  
Wind energy, Horizontal axis wind turbines, Vertical axis 

wind turbines, advantages and disadvantages 
1 C 2 1,3 

10.  
Geothermal energy, Indian geothermal sources, advantages 

and disadvantages 
1 C 2 1,3 

11.  Ocean energy, ocean thermal energy conversion 1 C 2 1,3 

12.  Tidal energy , Single pool tidal energy conversion system 1 C 2 1,3 

 UNIT III - POWER GENERATION  6    



13.  Power Generation : external and internal combustion engines 1 C 2 1,3 

14.  
Classification of engines, Engine operations : 2 stroke & 

4stroke, Comparison of SI & CI engines, 
1 C 2 1,3 

15.  overview of fuels, Applications, Numerical ïinternal 

combustion engines 
1 C,D 2 1,3 

16.  
Thermal Power Plants : layouts, element/component 

description, advantages, disadvantages, applications 
1 C 2 1,3 

17.  
Hydro power plants : layouts, element/component description, 

advantages, disadvantages, applications 
1 C 2 1,3 

18.  

Nuclear power plant :layouts, element/component description, 

advantages, disadvantages, applications, Element/component 

description of boiling water reactor and  pressurized water 

reactor 

1 C 2 1,3 

 UNIT IV  - MANUFACTURING PROCESSES I 6    

19.  Sheet metal work : Introduction, equipment, Tools, accessories 1 C 3 1,3 

20.  Sheet metal Various processes  1 C 3 1,3 

21.  Sheet metal application, advantages and disadvantages. 1 C 3 1,3 

22.  Welding : Types, Equipment, Tools and accessories 

,Techniques employed 
1 C 3 1,3 

23.  Applications  of gas and  arc welding ,gas cutting 1 C 3 1,3 

24.  Brazing and soldering, Advantages and disadvantages, 1 C 3 1,3 

 UNIT V: MANUFACTURING PROCESSES II  6 
   

25.  Lathe Practice: Types, Description of main components 1 C 3 1,3 

26.  Lathe Cutting tools and Work holding devices ,basic 

operations  
1 C 3 1,3 

27.  Numerical  on lathe operations 1 C, 

D 
3 1,3 

28.  Drilling Practice : Introduction, Types, Description, Drilling 

Tools, 
1 C 3 1,3 

29.  Drilling operations, special operations on drilling 

machines,drill holding devices, 
1 C 3 1,3 

30.  Numerical  on drilling operations 1 
C, 

D 
3 1,3 

 Total contact hours  30 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  1. Kumar.T, LeenusJesu Martin and Murali.G, ñBasic Mechanical Engineeringò, Suma Publications, 

Chennai, 2007. 

2.  2. Prabhu.T.J, Jai Ganesh. V, and Jebaraj.S, ñBasic Mechanical Engineeringò, Scitech Publications, 

Chennai, 2000 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  HajraChoudhary.S.K, and HajraChoudhary.A.K, ñElements of Workshop Technologyò, Vols. I & II, 

Indian Book Distributing Company Calcutta, 2007 

4.  Nag.P.K, ñPower Plant Engineeringò, Tata McGraw-Hill, New Delhi, 2008 

5.  Rattan.S.S, ñTheory of Machinesò, Tata McGraw-Hill, New Delhi, 2010. 

 



Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Cycle test I 

Cycle test 

II  
Cycle Test III 

Surprise 

Test 
Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

15ME102 ENGINEERING MECHANICS  
L T P C 

3 1 0 4 

Co-requisite:  Nil  

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Nil  

Course Category  E ENGINEERING SCIENCES   

Course designed 

by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 
PURPOSE 

 

To develop the ability in the engineering student, to understand, formulate, and solve a 

given problem in a logical manner and to apply it to solve a few basic problems in 

engineering mechanics. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will  be able to apply concepts of        

1.  Static equilibrium of particles and rigid bodies a e      

2.  Friction and its applications a e      

3.  Trusses and centriods a e      

4.  Moment of inertia of surfaces and volumes a e      

5.  Dynamic equilibrium of particles  a e      

in solving basic problems in engineering mechanics        

 

Session Description of Topic 
Contact 

hours 

C-

D-I -

O 

IOs Reference 

 
UNIT1 - STATICS OF PARTICLES  AND RIGID 

BODIES 

12    

1 
Equilibrium of Particles: Fundamental concepts and 

principles of engineering mechanics,  Laws of mechanics.  
1 

C,D 
1 1,5 

2 Tutorial on Equilibrium of Particles  1 C,D 1 1,5 

3 
Forces on particles: Concurrent forces in a plane, Coplanar 

forces, Vector approach on addition, subtraction of forces.  
1 

C,D 
1 1,5 

4 
Tutorial on Resolution of forces, Resultant of several 

concurrent forces  
1 

C,D 
1 1,5 

5 Tutorial on several concurrent forces ( Vector approach)  1 C,D 1 1,5 

6 Free body diagram, Forces in planes.  1 C,D 1 1,5 

7 Tutorial on Forces in planes  1 C,D 1 1,5 

8 Forces in space : vector approach  1 C,D 1 1,5 

9 Tutorial on forces in space  1 C,D 1 1,5 

10 Equilibrium of rigid bodies: Principle of transmissibility, 

Moment of a force ,Varignon's Theorem 
1 

C,D 
1 1,5 

11 Equivalent system of forces, Reduction of system of forces 

into single force and couple 
1 

C,D 
1 1,5 



12 Equilibrium of rigid bodies in two dimensions, Equilibrium 

of a two force body 
1 C,D 1 1,5 

 UNIT 2 - FRICTION  12    

13 Friction: Laws of Friction, Angle of Friction , Dry friction  1 C,D 2 1,5 

14 Tutorial on Dry friction 2 C,D 2 1,5 

15 Tutorial on Wedge friction  2 C,D 2 1,5 

16 Tutorial on Rolling friction  1 C,D 2 1,5 

17 Derivation of tension ratio of Flat Belt and V Belts  1 C,D 2 1,5 

18 Tutorial on Belt Friction  1 C,D 2 1,5 

19 Ladder Friction  1 C,D 2 1,5 

20 Tutorial on Ladder Friction  1 C,D 2 1,5 

21 Screw Friction and its application on screw jack 2 C,D 2 1,5 

 UNIT 3 - ANALYSIS OF TRUSSES AND 

CENTRIODS 
12    

22 Types of loads, Types of supports and their reactions  1 C,D 3 1,5 

23 Simple Trusses: Analysis of Trusses by Method of joints  1 C,D 3 1,5 

24 Tutorial on Analysis of Trusses by Method of joints  2 C,D 3 1,5 

25 Analysis of Trusses by Method of sections  1 C,D 3 1,5 

26 Tutorial on Analysis of Trusses by Method of sections 2 C,D 3 1,5 

27 Centre of Gravity: Centroids of lines, areas and volumes  1 C,D 3 1,5 

28 Tutorial on determination of centroids by integration 

method 
1 C,D 3 1,5 

29 Theorem of Pappus & Guldinus  1 C,D 3 1,5 

30 Tutorial on centroids of composite areas 2 C,D 3 1,5 

 

UNIT 4 - MOMENT OF INERTIA OF SURFACES 

AND VOLUMES  
12 

 
  

31 
Moment of Inertia: Determination of moment of inertia of 

area by integration  
1 

C,D 
4 1,5 

32 Tutorial on Moment of Inertia by integration method  2 C,D 4 1,5 

33 Moment of Inertia by analytical method 1 C,D 4 1,5 

34 Tutorial on Moment of Inertia by analytical method 2 C,D 4 1,5 

35 Radius of gyration, Parallel and perpendicular axis 

theorems 
1 C,D 4 1,5 

36 Tutorial on Polar moment of inertia  1 C,D 4 1,5 

37 Moment of inertia of different sections  2 C,D 4 1,5 

38 Tutorial on mass moment of inertia 2 C,D 4 1,5 

 UNIT 5 - DYNAMICS OF PARTICLES  12    

39 
Rectilinear motion, uniform velocity and uniform 

acceleration motion  
1 C,D 5 1,2 

40 
Tutorial on Curvilinear motion : Rectangular, Normal, 

tangential, radial and transverse components of velocity 

and acceleration  

1 C,D 5 1,2 

41 Motion of projectile -horizontal range, time of flight, 

maximum height & tutorial  
2 C,D 5 1,2 

42 Tutorial on Newton's second law of motion 1 C,D 5 1,2 

43 D'Alembert's principle & tutorial 1 C,D 5 1,2 

44 
Principle of work and energy (kinetic and potential 

energy), conservative forces 
1 C,D 5 1,2 

45 Tutorial on work energy principle  1 C,D 5 1,2 



46 
Principle of impulse and momentum , problems on 

Impulsive motion  
1 C,D 5 1,2 

47 Tutorial on impulse and momentum  1 C,D 5 1,2 

48 
Impact of elastic bodies: Tutorial on direct impact of 

elastic bodies 
1 C,D 5 1,2 

49 Tutorial on oblique impact of elastic bodies  1 C,D 5 1,2 

 Total contact hours  60 

 
LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  
Ferdinand.P. Beer. E, Russell Johnston Jr., David Mazurek, Philip J Cornwell, ñVector Mechanics 

for Engineers: Statics and Dynamicsò, McGraw - Hill, New Delhi, Tenth Edition, 2013. 

2.  T.J.Prabhu ñEngineering Mechanicsò SCITECH Publications(india) Pvt Ltd, Chennai  reprint, 2014. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  
Timoshenko, and Young, ñEngineering Mechanicsò, Tata Mc-Graw Hill Book Company, 5th 

Edition, New Delhi, 2013. 

4.  
Meriam J.L and Kraige L.G., Engineering Mechanics, Volume I - statics, Volume II - dynamics, 

John Wiley & Sons, New York,7th edition, 2012 

5.  
Rajasekaran.S, & Sankarasubramanian.G, ñEngineering Mechanicsò, Vikas Publishing House Pvt 

Ltd, 2011. 

6.  
Shames.I.H, and Krishna Mohana Rao.G, ñEngineering Mechanics (Statics and Dynamics)ò, Dorling 

Kindersley (India) Pvt. Ltd. (Pearson Education), 2006. 

7.  
Dr.Bansal.R.K, & Sanjay Bansal, ñA Text book of Engineering Mechanicsò, Lakshimi publications, 

Edition 7, 2011 

 
Course nature Theory 

Assessment Method (Weightage 100%) 

In-semester 
Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME103L ACTIVE LEARNING LABORATORY  
L T P C 

0 0 2 1 

Co-requisite:  Nil  

Prerequisite: Nil  

Data Book / 

Codes/Standards Nil  

Course Category  B BASIC SCIENCES  

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To make the students to understand some basic concepts using learning through discovery 

method. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Understand and prove the basic science concepts and theorems a b e j    

 



Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  Verifying Lamiôs theorem using Distance method 2 C,D 1 1 

2.  Verifying Lamiôs theorem using Angle method 2 C,D 1 1 

3.  
Determination of an unknown weight using Lamiôs theorem 

(Angle method)  
2 

C,D 
1 1 

4.  
Determination of two unknown weights using Lamiôs theorem 

(Angle method) 
2 

C,D 
1 1 

5.  
Determination of coefficient of  friction between same materials 

with horizontal plane 
2 

C,D 
1 1 

6.  
Determination of coefficient of  friction between different 

materials with horizontal plane 
2 

C,D 
1 1 

7.  
Determination of coefficient of  friction between same materials 

with inclined plane 
2 

C,D 
1 1 

8.  
Determination of coefficient of  friction between different 

materials with inclined plane 
2 

C,D 
1 1 

9.  Verifying Grashofôs Law 2 C,D 1 1 

10.  Inversion of Four bar mechanism 2 C,D 1 1 

 Total contact hours  30 

 

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME104L WORKSHOP PRACTICE  
L T P C 

0 0 3 2 

Co-requisite:  Nil  

Prerequisite: Nil  

Data Book / 

Codes/Standards NIL 

Course Category E 
Engineering Sciences and Technical 

Arts 
 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To provide the students with hands on experience on different trades of engineering like 

fitting, carpentry, smithy, welding and sheet metal. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 



At the end of the course, student will be able to        

1.  To familiarize with the basics of tools and equipments used in fitting, carpentry, 

sheet metal, welding and smithy 

b c g     

2.  To familiarize with the production of simple models in the above trades b c g     

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  Step fitting of two metal plates using fitting tools. 3 I 1,2 1 

2.  
Drilling & Tapping for generating hole and internal thread on a 

metal plate. 
3 I 1,2 1 

3.  
Simple turning of cylindrical surface on MS rod using lathe 

machine tool. 
3 I 1,2 1 

4.  
Plumbing of bathroom/kitchen fitting using various plumbing 

components and tools 3 I 1,2 1 

5.  Butt joint of two metal plates using arc welding process. 3 I 1,2 1 

6.  
Lap joint of two metal plates overlapping on one another using 

arc welding process. 
3 I 1,2 1 

7.  
ñTô  joint of a metal plate at perpendicular direction over another 

plate using arc welding process. 

 

3 I 1,2 1 

8.  MIG welding of metal plates  
3 I 1,2 1 

9.  
Cross halving joint of two wooden pieces at perpendicular 

direction. 3 I 1,2 1 

10.  
Dovetail halving joint of two wooden pieces in the shape of 

dovetail. 
3 I 1,2 1 

11.  
To make circular shapes, grooving in wood piece using wood 

turning lathe. 
3 I 1,2 1 

12.  To make duster from wooden piece using carpentry tools. 
3 I 1,2 1 

13.  To make rectangular shaped tray using GI sheet. 3 I 1,2 1 

14.  
To make geometrical shape like frustum, cone and prisms using 

GI sheet. 
3 I 1,2 1 

15.  To make bigger size scoop using GI sheet. 3 I 1,2 1 



16.  To forge chisel from MS rod using black smithy 3 I 1,2 1 

 Total contact hours  
 

45 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Gopal.T.V, Kumar.T, and Murali.G, ñA first course on workshop practice ï Theory, Practice and 

Work Bookò, Suma Publications, Chennai, 2005. 

2.  Kannaiah.P and Narayanan.K.C, ñManual on Workshop Practiceò, Scitech Publications, Chennai, 

1999. 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME105L ENGINEERING GRAPHICS  
L T P C 

2 0 3 3 

Co-requisite:  NIL 

Prerequisite: NIL 

Data Book / 

Codes/Standards 

First Angle Projection is to be followed - Practice with Computer Aided Drafting 

tools 

IS STANDARD 

 

Course Category  E ENGINEERING SCIENCES   

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

1. To draw and interpret various projections of 1D, 2D and 3D objects.  

2. To prepare and interpret the drawings of buildings. 

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able         

1.  To familiarize with the construction of geometrical figures g       

2.  To familiarize with the projection of 1D, 2D and 3D objects g k      

3.  To familiarize with the sectioning of solids and development of surfaces g k      

4.  To familiarize with the Preparation and interpretation of building drawing g k      

 

Sl. 

No. 
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 



1.  

Introduction to Engineering Graphics and Drafting tool 

        Introduction to Engineering drawing  

- Drawing instruments (including Mini drafter)  

- Lettering  

- Line type  

- Drawing standards and codes  

-  Drawing sheet layout (Margins and Title block)  

       Introduction to Drafting package  

- Graphical User Interface (GUI) ï 

- Setting work area and Title block 

- Draw: Line, Arc, Circle  

- Modify: Erase, Offset, Move, Copy 

 

2 

 

C,D 

1,2 1,2,3 

Manual Drafting  

-  Drawing sheet layout   

- Alphabets of height 5 and 7 mm - Numerals 0 to 9 of 

height 5 and 7 mm 

-  Drawing basic entities 

1 
C,D  

Computer Aided Drafting  

- Draw the given figures using drafting package 

2 

2.  

Review of Geometric construction & Introduction to 

modifying commands  

     Geometric constructions:  

-  Dividing a line into ónô parts 

- Bisecting an arc  

- Drawing an arc tangent to two straight lines 

- Construction of polygon 

    Introduction to Modify commands 

-  Demonstration of Modify commands in drafting package 

2 C 

1 1,2,3 

Manual Drafting  

- Geometric constructions 
1 

D Computer Aided Drafting   

-  Draw the given figures using drafting package 
2 

3.  

Layers, Dimensioning, Hatching and Text 

   Demonstration of commands  

-  Layers  

-  Dimensions  

-  Hatching  

-  Text 

2 C 

2 1,2,3 

Computer Aided Drafting   

-  Draw the given figures using drafting package 
3 D 

4.  

Conic sections and Special curves 

       Construction of Conic sections:  

-  Parabola : Tangent and Rectangle method   

- Ellipse: Oblong method and concentric circle method ï  

- Hyperbola ï Eccentricity method  

- Construction of special curves: - Cycloid - Spiral   

2 C 

1,2 1,2,3 

Manual Drafting  

- Construction of conic sections and cycloid   
2 D 

Computer Aided Drafting  

- Draw the given figures using drafting package 
1 D 

5.  

Introduction to orthographic projections:   

-  I, II, III and IV angle projections  

-  Projection of Points in different quadrants  

- Projection of Lines: Inclined to one plane 

- Projection of planes  

- Conceptual free hand sketching 

2 C 

2,3 1,2,3 

Manual Drafting  

-  Conceptual sketching 

- Projection of points, lines and planes 

3 D 

  

6.  

Solids I 

Introduction to solids  : 

-  Polyhedron  

- Prisms  

   Introduction to 3D Tools:  

- Modeling 

2 C 

2 1,2,3 

Manual Drafting  

-  Projection of solid 
1 D 



Computer Aided Drafting   

- Modeling of polyhedron and prisms  

- Generating orthographic views of solids 

2 D 

7.  

Solids II 

Introduction to solids:  

-  Pyramids  

- Solids of revolution 

 Introduction to 3D Tools:  

-  Modeling 

2 C 

2 1,2,3 

Manual Drafting  

-  Projection of solids 
2 D 

Computer Aided Drafting   

-  Modeling of pyramids & solids of revolution and 

generating the orthographic views   

1 D 

8.  

Solids ï III  

Orthographic views 

- Orthographic views of the given pictorial view / model  

- Demonstration of modeling of components using Extrude 

and Revolve  

- Boolean operations 

 

2 C 

2 1,2,3 Manual Drafting  ï 

- Drawing orthographic views of machine components in 

grid sheet 

1 D 

Computer Aided Drafting   

- Modeling of simple machine components and generating 

its orthographic views 

2 D 

9.  

Solids ï IV  

- Demonstration of modeling of components using Loft, 

Sweep, Helical sweep and Shell. 

2 C 

2 1,2,3 
Computer Aided Drafting   

-  Modeling of components using Boolean operations and 

generating its orthographic views 

3 D 

10.  

Section of Solids 

Introduction to Section of regular solids  

-  Section plane  

-  Sectional view 

2 C 

2,3 1,2,3 
Manual Drafting  

-  Section of solids 
2 D 

Computer Aided Drafting  

-  Modeling the regular solids and section it to obtain the 

sectional views 

1 D 

11.  

Development of surfaces 

- Introduction  

-  Methods  

-  Application 

2 C 

2,3 1,2,3 
Manual Drafting  

-  Development of surfaces 
3 D 

-    

12.  

Building Drawing  

- Components of a building  

- Conventional representation of building materials   

- Scale 

2 C 
4 1,2,3 

Computer Aided Drafting   

- Drawing the plan, elevation and sectional views of a 

building 

3 D 

 Total contact hours  
 

60 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Venugopal, K. and Prabhu Raja, V., Engineering Graphics, Eighth Edition (Revised), New Age 

International Publishers, Chennai, 2007.  

2.  Natarajan, K.V., A Text Book of Engineering Graphics, 21st Edition, Dhanalakshmi Publishers, 

Chennai, 2012. 

3.  Jeyapoovan, T., Engineering Drawing and Graphics using AutoCAD, Vikas Publishing House Pvt. 

Ltd., New Delhi, 2010. 

4.  Bethune, J.D., Engineering Graphics with AutoCAD 2013, PHI Learning Private Limited, Delhi, 

2013. 

5.  Bhatt, N.D., Elementary Engineering Drawing (First Angle Projection), Charotar Publishing Co., 



Anand, 1999. 

6.  Narayanan, K. L. and Kannaiah, P., Engineering Graphics, Scitech Publications, Chennai, 1999. 

7.  Shah, M. B. and Rana, B. C., Engineering Drawing, Pearson Education (Singapore) Pvt. Ltd., New 

Delhi, 2005. 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 50% - - 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME201 THERMODYNAMICS  
L T P C 

2 2 0 3 

Co-requisite:  NIL 

Prerequisite: 15MA102  

Data Book / 

Codes/Standards 

Steam tables 

 

Course Category  E ENGINEERING SCIENCE  

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

This course provides the basic knowledge about thermodynamic laws and relations, and their 

application to various processes. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to understand        

1.  thermodynamic laws and their applications. a e      

2.  concept of entropy and availability. a e      

3.  properties of steam. a e      

4.  fuels and combustion a e      

5.  thermodynamic relations. a e      

 

Session Description of Topic 
Contac

t hours 

C-

D-I -

O 

IO

s 

Refere

nce 

 
UNIT ï I   BASIC CONCEPTS AND FIRST LAW OF 

THERMODYNAMICS  
12    

1.  
Basic concepts, concept of continuum, Microscopic and 

macroscopic approach. Thermodynamic system and surrounding.  
1 C 1 1,2 

2.  
Properties of a system, Intensive and extensive, Specific and total 

quantities, Path and point functions. 
1 C 1 1,2 

3.  
Thermodynamic process, cycle and equilibrium , Quasi-static, 

Reversible and Irreversible processes 
1 C 1 1,2 



4.  
Heat and work transfer, displacement work, flow work and other 

modes of work, p-V diagram. 
1 C,D 1 1,2 

5.  Zeroth law of thermodynamics, concept of temperature. 1 C 1 1,2 

6.  
First law of thermodynamics , energy , enthalpy,  Specific heats , 

Application of first law to closed and open systems 
3 C,D 1 1,2 

7.  
Control volume analysis, steady flow energy equation and its 

applications.  

 

2 C,D 1 1,2 

8.  Tutorials on steady flow energy equation. 2 D 1 1,2 

 
UNIT ï II   SECOND LAW OF THERMODYNAMICS AND 

ENTROPY 
12  

  

9.  
Limitations of first law, heat reservoir, source, sink, heat engine, 

refrigerator, heat pump. 
2 C,D 2 1,2 

10.  Statements of second law and their equivalence. 1 C 2 1,2 

11.  Carnot cycle, Reversed Carnot cycle, Carnot theorem. 2 C,D 2 1,2 

12.  Tutorials on second law of thermodynamics. 2 D 2 1,2 

13.  Clausius theorem,  Clausius inequality 1 C 2 1,2 

14.  Concept of entropy, T-s diagram, principle of increase of entropy 1 C 2 1,2 

15.  Entropy change of ideal gases, evaluation of entropy 2 C,D 2 1,2 

16.  Introduction to exergy.  

 
1 C 2 1,2 

 
UNIT III ï PROPERTIES OF STEAM AND VAPOUR 

POWER CYCLE  
12    

17.  Steam formation, properties of steam. 1 C 3 1,2 

18.  Use of steam tables and Mollier chart 1 C 3 1,2 

19.  Steam processes 1 C 3 1,2 

20.  Simple Rankine cycle 1 C 3 1,2 

21.  Tutorials on Simple Rankine cycle 1 D 3 1,2 

22.  Reheat cycle 1 C 3 1,2 

23.  Tutorials on Reheat cycle. 2 D 3 1,2 

24.  Regenerative cycle 1 C 3 1,2 

25.  Tutorials on Regenerative cycle 2 C,D 3 1,2 

26.  Dryness fraction measurements 1 C 3 1,2 



 UNIT IV ï FUELS AND COMBUSTION                                                                              12    

27.  
Types of fuel, properties of fuels. 

 
2 C 4 1,2 

28.  Calorimeters. 2 C 4 1,2 

29.  Combustion equations: Theoretical and excess air requirement 2 C,D 4 1,2 

30.  Tutorials on combustion. 2 D 4 1,2 

31.  Volumetric analysis and gravimetric analysis 2 C,D 4 1,2 

32.  Tutorials on Volumetric and weight analysis 1 C 4 1,2 

33.  Exhaust gas analysis. 1 D 4 1,2 

 UNIT V - THERMODYNAMIC RELATIONS  12    

34.  Maxwell equations. 1 C,D 5 1,2 

35.  Tds equations, general relations for dh and du. 2 C,D 5 1,2 

36.  Relations for Cp and Cv 1 C,D 5 1,2 

37.  Clausius-Clapeyron equation 2 C,D 5 1,2 

38.  Joule Thomson coefficient 2 C,D 5 1,2 

39.  Gas mixtures , Daltonôs law of partial pressures 2 D 5 1,2 

40.  Properties of Gas mixtures- Tutorials 2 D 5 1,2 

 TOTAL 60 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Rajput R.K, ñThermal Engineeringò, Laxmi Publications, 10 th Edition, New Delhi, 2015. 

2.  Mahesh M. Rathore, ñThermal Engineeringò, Tata Mc Graw Hill Education private limited, Reprint 

2012. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  Nag.P.K, ñEngineering Thermodynamicsò, 5th Edition, Tata McGraw Hill Education,  

    New Delhi, 2013. 

4.  Yunus.N.J, Cengel.A, and Michael Boles, ñA., Thermodynamics ï An Engineering Approach,       

8th Editionò, Tata McGraw Hill- Education, 2015. 

5.  Kothandaraman.C.P, Domkundwar.S, Anand Domkundwar, ñA Course in Thermal Engineeringò, 

Dhanpat Rai & Co. (P) Ltd., 2010. 

6.  Michael Moran.J, and Howard Shapiro.N, ñFundamentals of Engineering Thermodynamicsò, 4th 

Edition, John Wiley & Sons, New York, 2000. 

7.  William Z. Black, James G. Hartley, ñThermodynamicsò, 3rd edition Pearson, 2010. 

 



 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Cycle test I 

Cycle test 

II  
Cycle Test III 

Surprise 

Test 
Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME202 MANUFACTURING TECHNOLOGY  
L T P C 

3 0 0 3 

Co-requisite:  Nil  

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To make the students understand different manufacturing processes like casting, metal-

forming, metal cutting and gear manufacturing. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to learn the         

1.  Concepts of casting Technology a c      

2.  Mechanical working of metals a c      

3.  Theory of metal cutting. a c      

4.  Gear manufacturing and Surface finishing processes. a c      

5.  Milling machine & other machine tools a c      

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 Unit ïI CASTING  8    

1.  Introduction to Castings , Patterns and its types and Materials 1 C 1 1,2 

2.  Pattern Allowances, Moulding and its  types, 1 
C 

1 1,2 

3.  Moulding sand ,Gates and Riser 1 
C 

1 1,2 

4.  Numerical problems on pouring time and Caineôs rule  1 
C,D 

1 1,2 

5.  Cores &Core making 1 C 1 1,2 

6.  Shell casting, Investment Casting 1 C 1 1,2 

7.  Die casting, Centrifugal Casting. 1 
C 

1 1,2 



8.  Casting defects and remedies. 1 
C 

1 1,2 

      

 UNIT - II MECHANICAL WORKING OF METALS  9    

9.  
Introduction to Hot and Cold Working 1 C 2 1,2 

10.  Hot and Cold Rolling, Types of rolling viz. Two, three, four, 

multi and Universal rolling 
1 

C 
2 1,2 

11.  
 Open die and Closed die forging, Wire drawing. 1 C 2 1,2 

12.  
 Hot, Cold ,Forward ,backward and tube extrusion 

1 
C 

2 1,2 

13.  
Shearing,Piercing,Trimming and Stretch forming 

1 
C 

2 1,2 

14.  Theory of Bending, Bending length and Bending force 

calculations 
1 

C,D 
2 1,2 

15.  
Drawing, Blank size and  drawing force calculations 1 C,D 2 1,2 

16.  
Tube forming, Embossing and coining 1 C 2 1,2 

17.   Progressive, Compound and Combination dies and defects in  

forming. 
1 

C 
2 1,2 

 UNIT III: THEORY OF METAL CUTTING  9    

18.  
Orthogonal and oblique cutting 

1 
C 

3 1,2 

19.  
Classification of cutting tools namely single point, and 

multipoint 
1 

C 
3 1,2 

20.  
Tool signature for single point cutting tool 

1 
C 

3 1,2 

21.  
Mechanics of orthogonal cutting and Force  relationship 

1 
C 

3 1,2 

22.  
 Merchant Circle and Determination of shear angle 

1 
C,D 

3 1,2 

23.  
Types of  Chips 

1 
C 

3 1,2 

24.  
Cutting tool materials 

1 
C 

3 1,2 

25.  
Tool wear and Taylor tool life calculation 

1 
C,D 

3 1,2 

26.  
Machinability and Cutting Fluids 

1 
C 

3 1,2 

 
UNIT IV: GEAR MANUFACTURING AND SURFACE 

FINISHING PROCESS 
9 

 
  

27.  
Gear Manufacturing viz Extrusion, Stamping and Powder 

Metallurgy 
1 

C 
4 1,2 

28.  
Gear Machining ,Forming, Spur and Helical in milling 

Machine 
1 

C 
4 1,2 

29.  Gear Generating : Gear shaping, Gear hobbing 1 
C 

4 1,2 



30.  
Grinding process, Types of Grinding machines viz. Surface, 

Cylindrical and Centreless 
1 

C 
4 1,2 

31.  Grinding Wheel and its  types  1 
C 

4 1,2 

32.  Grinding Wheel  specifications and type of abrasive bonds 1 
C 

4 1,2 

33.  
Selection of Cutting speed and work speed, dressing and 

truing 
1 

C 
4 1,2 

34.   Lapping, Buffing 1 
C 

4 1,2 

35.  Honing, and Super finishing 1 
C 

4 1,2 

 UNIT V: MACHINE TOOLS  10    

36.  
Classification of Milling Machines and its basic construction 

1 
   C 

5 1,2 

37.  
Types of cutters in Milling machines 

1 
   C 

5 1,2 

38.  
Types of milling operations: up, down, peripheral, and face 

milling  
1 

   C 
5 1,2 

39.  
Simple and differential Indexing methods and its calculations 

1 
   

C,D 
5 1,2 

40.  
Shaping and slotting Machine, Its description and Operations, 

1 
   C 

5 1,2 

41.  
Planing (Double house and open side) ,Quick return 

mechanism 
1 

   C 
5 1,2 

42.  
Work and tool holding Devices 

1 
   C 

5 1,2 

43.  
Boring machine and its Specification, operations, 

 Jig boring machine 
1 

   C 
5 1,2 

44.  
Specification of Broaching machine, its types and operations( 

internal, surface) 
1 

   C 
5 1,2 

45.  
Tool nomenclature of broaching tool 

1 
   C 

5 1,2 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Dr,Sharma.P.C, ñA Text Book of Production Technology ( Manufacturing Processes),8th Edition .S. 

Chand Publisher, Reprint 2014. 

2.  Rao.P.N, ñManufacturing Technology, Vol I and IIò, Tata McGraw Hill Publishing 

Co., 3rd edition, Sixth Reprint 2010 

 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  Hajra Choudhary.S.K and Hajra Choudhary.A.K, ñElements of Manufacturing 

Technologyò, Vol II, Media Publishers, Bombay, 2007. 

4.  Jain.R.K, ñProduction Technology : Manufacturing Processes, Technology and 



Automationò, 17th Edition, Khanna Publishers, 2011. 

5.  Kalpakjian, ñManufacturing Engineering and Technologyò, 4th edition, Addison 

Wesley Congmen Pvt. Ltd., Singapore, 2009. 

6.  Chapman.W.A.J, ñWorkshop Technology Vol. I and IIò, Arnold Publisher, New 

Delhi, 2001. 

 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

15ME203 MECHANICS OF SOLIDS  
L T P C 

2 2 0 3 

Co-requisite:  - Nil - 

Prerequisite: 15MA102 

Data Book / 

Codes/Standards 
- Nil - 

Course Category  P PROFESSIONAL CORE  DESIGN ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To familiarize the students with the fundamentals of deformation, stresses, strains in 

structural elements. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Know the concepts of stress and strain a e      

2.  Analyze the beam of different cross sections for shear force, bending moment, 

slope and deflection. 
a e 

     

3.  Understand the concepts necessary to design the structural elements and 

pressure vessels. 
a e 

     

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT 1: CONCEPT OF STRESSES AND STRAINS 
12    

1.  
Concept of stress and strain, Hookeôs law, Tensile, 

compressive and shear stresses, Poisson's ratio. 
1 

C, 

D 
1 1, 2 

2.  
Elastic constants and their relationship, volumetric strain, bars 

of uniform and varying sections subjected to single load and 

varying loads. 

1 
C, 

D 
1 1, 2 

3.  
Tutorial on stress, stress, Hooke's law, elastic constants and 

volumetric strain, bars of uniform and varying sections 

subjected to single load and varying loads. 

2 
C, 

D 
1 1, 2 

4.  
Analysis of bars of composite sections 

& Tutorial. 
2 

C, 

D 
1 1, 2 



5.  
Concept of Thermal stresses in simple and composite bars 

& Tutorial. 
2 

C, 

D 
1 1, 2 

6.  

Principal plane, principal stress, Analytical method: Direct 

stress in two mutually perpendicular directions accompanied 

by a simple shear stress 

& Tutorial. 

2 
C, 

D 
1 1, 2 

7.  
Mohrôs circle: direct stress in two mutually perpendicular 

directions with and without shear stress 

& Tutorial. 

2 
C, 

D 
1 1, 2 

 UNIT II: - ANALYSIS OF BEAMS  12    

8.  

Introduction to types of beams and loads, Shear force and 

bending moment diagrams for cantilever beam due to pure 

point load, pure Uniformly Distributed Load (UDL), pure 

Uniformly Varying Load (UVL) 

& Tutorial. 

2 
C, 

D 
2 1, 2 

9.  
Shear force and bending moment diagrams for simply 

supported beam due to pure point load, pure UDL, pure UVL 

& Tutorial. 

2 
C, 

D 
2 1, 2 

10.  
Shear force and bending moment diagrams for overhanging 

beam due to pure point load, pure UDL, pure UVL 

& Tutorial. 

2 
C, 

D 
2 1, 2 

11.  
Theory of pure bending derivation and bending stress in simple 

beams with  symmetrical and unsymmetrical sections 

& Tutorial 

2 
C, 

D 
2 1, 2 

12.  
Tutorial on bending stress in simple beams with  symmetrical 

and unsymmetrical sections 

& Tutorial. 

2 
C, 

D 
2 1, 2 

13.  
Derivation of shear stress distribution in beams of different 

sections (rectangular, circular), symmetrical & unsymmetrical 

& Tutorial. 

2 
C, 

D 
2 1, 2 

 UNIT III: TORSION OF SHAFTS 12    

14.  
Theory of pure torsion, derivation of shear stress produced in 

terms of torque in a circular shaft. Strength, stiffness of shaft 

and Torsional rigidity & power transmitted. 

1 
C, 

D 
3 1, 2 

15.  Tutorial on solid shaft, finding the dimensions. 1 
C, 

D 
3 1, 2 

16.  
Expression for torque in terms of polar moment of inertia in a 

circular shaft subjected to torsion.  
1 

C, 

D 
3 1, 2 

17.  
Tutorial on hollow shaft, finding dimensions, percentage of 

material savings. 
1 

C, 

D 
3 1, 2 

18.  
Circular shafts in series and parallel 

& Tutorial. 
2 

C, 

D 
3 1, 2 

19.  Concepts on Strain energy due to torsion 

& Tutorial. 
2 

C, 

D 
3 1, 2 

20.  
Circular shaft subjected to combined bending and torsion 

& Tutorial. 
2 

C, 

D 
3 1, 2 

21.  
Composite Shaft 

& Tutorial. 
2 

C, 

D 
3 1, 2 

 UNIT IV : DEFLECTION OF BEAMS  12    



22.  
Relationship between deflection, slope, radius of curvature, 

shear force and bending moment 

& Tutorial. 

2 
C, 

D 
2 1, 2 

23.  
Slope and deflection of cantilever beam with a point load, 

UDL by Double integration method 

& tutorial. 

2 
C, 

D 
2 1, 2 

24.  
Slope and deflection of simply supported beam with a point 

load, UDL by Double integration method 

& tutorial. 

2 
C, 

D 
2 1, 2 

25.  
Slope and deflection of simply supported beam with an 

eccentric point load, UDL by Macaulay's method 

& tutorial. 

2 
C, 

D 
2 1, 2 

26.  
Slope and deflection of cantilever beam and simply supported 

beam with point load and UDL by Moment area method 

& tutorial. 

2 
C, 

D 
2 1, 2 

27.  
Castiglianoôs theorem 

& tutorial. 
2 

C, 

D 
2 1, 2 

 UNIT V: COLUMNS AND CYLINDERS  12    

28.  

Columns and struts, Members subjected to combined bending 

and axial loads, Expression for crippling load with different 

end conditions based on Eulerôs theory 

& tutorial. 

2 
C, 

D 
3 1, 2 

29.  
Rankineôs theory 

& tutorial. 
2 

C, 

D 
3 1, 2 

30.  
Thin cylindrical shells subjected to internal pressure, change in 

dimensions of thin cylindrical shells due to internal pressure 

& tutorial. 

2 
C, 

D 
3 1, 2 

31.  
Thin spherical shells subjected internal pressure, change in 

dimensions of thin spherical shells due to internal pressure 

& tutorial. 

2 
C, 

D 
3 1, 2 

32.  
Lameôs theoryon stresses in Thick cylinders 

& tutorial. 
2 

C, 

D 
3 1, 2 

33.  
Stresses in compound thick cylinder and Shrink fit 

& tutorial. 
2 

C, 

D 
3 1, 2 

 Total contact hours  Theory / Tutorials: 30 / 30 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Bansal R.K, ñA Text Book of Strength of Materialsò, Lakshmi Publications Pvt. Limited, New Delhi, 

2010. 

2.  Rajput R.K, ñStrength of Materialsò, Fourth Edition ,S. Chand Limited, 2007. 

3.  Prabhu.T.J, ñMechanics of solidsò, Private Publication, 2009. 

4.  Ferdinand P.Beer, and RusellJohnston.E, òMechanics of Materialsò, SI Metric Edition, McGraw Hill, 

2011(Hard cover). 

 REFERENCE BOOKS/OTHER READING MATERIAL  

5.  William A. Nash, ñTheory and Problems of Strength of Materialsò, Schaum's Outline Series, 

McGraw Hill International Edition, 3rd Edition, 2007. 

6.  Srinath.L.S, ñAdvanced Mechanics of Solidsò, Tata McGraw Hill Publishing Company Ltd., New 

Delhi, 2009. 

7.  Egor P. Popov, ñEngineering Mechanics of Solidsò, 2nd edition, Prentice Hall of India Private 



Limited, New Delhi, 2009. 

8.  James M. Gere,òMechanics of Materialsò, Eighth Edition, Brooks/Cole, USA, 2013. 

9.  Shigley.J.E, ñApplied Mechanics of Materialsò, International Student Edition, McGraw 

Hill KoyakushaLimited, 2000. 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

15ME204 MACHINES AND MECHANISMS  
L T P C 

2 2 0 3 

Co-requisite: Nil  

Prerequisite: 15ME102 

Data Book / Codes/Standards Nil  

Course Category P PROFESSIONAL CORE DESIGN ENGINEERING 

Course designed by Department of Mechanical Engineering 

Approval  

 

PURPOSE 
To expose the students to learn the fundamentals of various laws governing rigid 

bodies and its motions. 

INSTRUCTIONAL OBJECTIVES  STUDENT OUTCOMES 

At the end of the course, student will be able to    

1. 
Know the basics of mechanism and perform kinematic 

analysis. 
a c e 

2. 
Calculate the gas forces developed in an engine and use the 

excess energy for different applications. 
a c e 

3. Balance rotating and reciprocating masses in engines. a c e 

4. 
Construct various cam profiles based on follower motion 

and perform kinematic analysis. 
a c e 

5. 

Deduce the number of teeth in gears and torque transmitted 

in epicyclic gear trains. Apply gyroscopic couple in 

different transportation vehicles. 

a c e 

 

Session Description of Topic 
Contact 

hours 
C-D-I -O IOs Reference 

UNIT I: MECHANISMS  14  

1 

Introduction to mechanism and its elements. 

Degrees of freedom, its application in different 

mechanism 

2 C-D 1 1,2 

2 
Four Bar Chain, Grashofôs law, Kutzbackôs and 

Grueblerôs criterion 
1 C-D 1 1,2 

3 
Inversion of kinematic chain: Four bar chain, 

Single and double slider crank chain 
2 C-D 1 1,2 



4 
Velocity analysis of Four bar mechanism by 

relative velocity (RV) method 
1 C-D 1 1,2 

5 
Tutorial on velocity analysis of single slider 

crank mechanism 
2 C-D 1 1,2 

6 Tutorial on velocity analysis of six bar linkages 1 C-D 1 1,2 

7 
Acceleration analysis of Four bar mechanism 

by relative velocity method 
1 C-D 1 1,2 

8 
Tutorial on acceleration analysis of single slider 

crank and six bar linkages 
2 C-D 1 1,2 

9 
Instantaneous centre (IC) method, Kennedyôs 

theorem 
1 C-D 1 1,2 

10 
Tutorial on velocity analysis for different 

mechanisms by IC method 
1 C-D 1 1,2 

UNIT II: FORCE ANALYSIS AND FLYWHEELS  12  

11 Inertia forces, D-Alembertôs principle 1 C-D 2 1,2 

12 
Velocity and acceleration of the reciprocating 

parts in engines 
1 C-D 2 1,2 

13 
Tutorial on derivation and calculation of gas 

forces 
2 C-D 2 1,2 

14 Dynamically equivalent systems 1 C-D 2 1,2 

15 
Tutorial on determination of equivalent system 

for connecting rod 
1 C-D 2 1,2 

16 
Turning moment diagram (TMD) for different 

engines 
1 C-D 2 1,2 

17 
Fluctuation of energy(DE), coefficient of 

fluctuation of energy 
1 C-D 2 1,2 

18 
Tutorial on calculation of DE using TMD and 

torque equations 
2 C-D 2 1,2 

19 Tutorial on flywheel applications 2 C-D 2 1,2 

UNIT III: BALANCING  12  

20 
Need for balancing, Static and dynamic 

balancing of rotating masses 
1 C-D 3 1,2 

21 

Tutorial on balancing of several masses rotating 

in same plane by analytical and graphical 

methods 

1 C-D 3 1,2 

22 Construction of force and couple polygon 1 C-D 3 1,2 

23 

Tutorial on balancing of several masses rotating 

in different planes using couple and force 

polygon 

2 C-D 3 1,2 

24 Partial balancing of reciprocating masses 1 C-D 3 1,2 

25 
Tutorial on effects of partial balancing in 

locomotives 
2 C-D 3 1,2 

26 Balancing of in-line engines 2 C-D 3 1,2 

27 Balancing of V engines 1 C-D 3 1,2 

28 Balancing of radial engines 1 C-D 3 1,2 

UNIT IV: CAMS  10  

29 Cam terminology, types of cams and followers 1 C-D 4 1,2 



30 
Types of follower motion and its derivatives, 

under cutting 
1 C-D 4 1,2 

31 
Displacement, velocity and acceleration for 

different follower motion 
1 C-D 4 1,2 

32 
Tutorial on construction of cam profile for 

radial follower with different motion 
2 C-D 4 1,2 

33 
Tutorial on construction of cam profile for 

offset follower with different motion 
2 C-D 4 1,2 

34 Cams with special contours 1 C-D 4 1,2 

35 
Tutorial on velocity and acceleration for cams 

with specified contours 
2 C-D 4 1,2 

UNIT V: GEAR, GEAR TRAINS AND 

GYROSCOPES 
12  

36 Gear terminology, types, law of gearing 1 C-D 5 1,2 

37 
Tutorial on path of contact, arc of contact, 

sliding velocity 
2 C-D 5 1,2 

38 
Minimum number of teeth, Interference and 

under cutting 
1 C-D 5 1,2 

39 Gear train, types and applications 1 C-D 5 1,2 

40 
Tutorial on velocity ratio, torque calculations in 

epicyclic gear train 
2 C-D 5 1,2 

41 Introduction to automobile differential 1 C-D 5 1,2 

42 
Gyroscopic forces, couple, precessional angular 

motion 
1 C-D 5 1,2 

43 Gyroscopic effects on aeroplane and ship 1 C-D 5 1,2 

44 
Tutorial on gyroscopic effect on two and four 

wheelers 
2 C-D 5 1,2 

TOTAL CONTACT HOURS  60  

 

 

LEARNING RESOURCES 

Sl. No. TEXT BOOKS 

1. 
S SRatan, ñTheory of Machinesò, McGraw Hill Education (India) Private Limited, 

Fourth Edition, ISBN 9789351343479, 2015. 

2. 
Thomas Bevan, ñThe Theory of Machinesò, Pearson India Education Services Pvt. Ltd., 

Third Edition, ISBN 9788131729656, 2010. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3. 
John J. Uicker, Gordon R. Pennock, Joseph E. Shigley, ñTheory of Machines and 

Mechanismsò, Oxford University Press, Fourth Edition, ISBN: 9780199454167, 2014. 

4. 
Rao. J. S, ñThe Theory of Machines Through Solved Problemsò, New Age International 

(P) Ltd., Publishers, New Delhi, First reprint, 2012. 

5. 
Ghosh.A, and Mallick.A.K, ñTheory of Mechanisms and Machinesò, Affiliated Eastï

West Pvt Ltd., New Delhi, 1988. 

 

Course nature Theory 

Assessment Method (Weightage 100%) 



In-

semester 

Assessment 

tool 

Cycle 

test I 

Cycle 

test II 

Cycle 

test III 

Surprise 

Test 
Quiz Total 

 Weightage 10% 15% 15% 05% 05% 50% 

End semester examination Weightage : 50% 

 

 

 

 

15ME205 FLUID MECHANICS  
L T P C 

2 2 0 3 

Co-requisite:  Nil  

Prerequisite: 15MA102 

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE  

THERMAL 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To familiarize with the concepts of fluid mechanics and hydraulic machines. 

INSTRUCTIONAL OBJECTIVES   

On the completion of the course, the students are able to 

STUDENT 

OUTCOMES 

1.  Understand the properties of the fluid. a e      

2.  Solve the fluid flow problems. a e      

3.  Apply the mathematical techniques for practical flow problems. a e      

4.  Understand the energy exchange process in fluid machinery. a e      

5.  Understand the boundary layer theory. a e      

 

Session Description of Topic 
Contact 

hours 

C-D-

I -O 
IOs 

Referen

ce 

 
UNIT I: PROPERTIES OF FLUIDS AND FLUID 

STATICS 
12    

1.  
Properties of fluids: density, specific weight, specific 

volume, specific gravity, vapours Pressure. 
1 

C 
1 1,2 

2.  
Viscosity: Dynamic and Kinematic viscosity, Newtonôs law 

of viscosity, factors affecting viscosity. 
1 

C 
1 1,2 

3.  Types of fluids, Tutorial- Problems on fluid properties 2 
C, D 

1 1,2 

4.  Surface tension, compressibility and bulk modulus concepts. 1 C, D 1 1,2 

5.  Fluid statics- Pascalôs law, Hydrostatic law. 2 C, D 1 1,2 

6.  
Manometry: Types of manometers, Piezometer, U-tube 

Manometer 
3 

C, D 
1 1,2 

7.  Problems on manometers. 2 C, D  1,2 

 UNIT II: - FLUID KINEMATICS AND DYNAMICS  12    



8.  
Types of flow, Lagrangian and Eulerian approach, velocity 

and acceleration of fluid particle. 
2 

C 
2 1,2 

9.  
Tutorial problems on velocity and acceleration of fluid 

particle 
2 

D 
2 1,2 

10.  Fluid flow pattern: Stream line, streak line, path line 1 C 2 1,2 

11.  Continuity equation  2 
C, D 

2 1,2 

12.  
Fluid dynamics: Eulerôs equation of motion, Bernoulliôs 

Equation 
1 

C 
2 1,2 

13.  Applications of Bernoulliôs equation in flow measurement 

Devices: Venturimeter.  

3 

C, D 

2 1,2 

14.  Orifice meter , Pitot tube, nozzle flow meter 1 

C, D 

2 1,2 

15.  Impulse momentum equation. 2 C, D 2 1,2 

 
UNIT III: DIMENSIONAL ANALYSIS AND FLOW 

THROUGH PIPES 
15 

 
  

16.  
Dimensional analysis: Dimensions, dimensional 

homogeneity. 
1 

C 
3 1,2 

17.  
Rayleigh method, Buckinghamôs Pi-theorem, non-

dimensional analysis. 
3 

C, D 

3 1,2 

18.  

Model analysis: Advantages and applications of model 

testing, similitude, dimensionless numbers: Reynoldôs 

number, Froudeôs number, Eulerôs number, Weber number, 

Mach number. 

1 

 

 

C 3 1,2 

19.  Reynoldôs model law ï Problems 1 
C, D 

3 1,2 

20.  Froudeôs model law ï Problems 1 
C, D 

3 1,2 

21.  Eulerôs model law, Weber model law and Mach model law 1 
C 

3 1,2 

22.  
Laminar and Turbulent flow, Reynoldôs experiment, Flow 

through circular pipes ïHagen Poiseuille law. 
2 

C, D 
3 1,2 

23.  
Turbulent flow ï Derivation of Darcy Weisbach equation, 

Tutorial ï Problems on Darcy equation. 
1 

 

C, D 3 1,2 

24.  
Minor loss due to sudden enlargement, sudden contraction, 

inlet and exit of pipes, problems. 
2 

C, D 
3 1,2 

25.  Flow through pipes in series and parallel ï problems. 2 
C, D 

3 1,2 

 UNIT IV : HYDRAULIC MACHINES  12    

26.  
Hydraulic turbines- classification, Impulse and reaction 

turbine. 
1 

C 
4 1,2 



27.  Design parameters and performance of Pelton turbine. 2 
 

C, D 4 1,2 

28.  Design parameters and performance of Francis turbine. 2 
 

C, D 4 1,2 

29.  Design parameters and performance of Kaplan turbine 2 
 

C, D 4 1,2 

30.  
Classification of pumps; Positive-displacement and non-

positive pumps. 
2 

 

C, D 4 1,2 

31.  Centrifugal pump, Performance curves and velocity triangles 2 
 

C, D 4 1,2 

32.  Cavitations in pumps, Thomas cavitation parameter. 1 
C, D 

4 1,2 

 UNIT V:  BOUNDARY LAYER THEORY  9    

33.  
Boundary layer theory: laminar and turbulent boundary layer 

over a flat plate. 
1 

 

 

C 
3 1,2 

34.  
Displacement, Momentum, Energy thickness: derivations 

and problems.  
2 

 

C, D 
3 1,2 

35.  Momentum integral equation derivation 2 
C 

3 1,2 

36.  
Separation of flow over bodies: stream lined and bluff 

bodies, Flow over cylinders. 
2 

C, D 

3 1,2 

37.  
Aerofoil description, definition of parameters involved in 

aerofoil, velocity and pressure acting over the aerofoil 
2 

C, D 

3 1,2 

 Total contact hours  60 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS 

1.  Rajput.R.K, ñA text book of Fluid Mechanics and Hydraulic Machinesò, S.Chand & Company Ltd., 

New Delhi, 6th Edition, 2015. 

2.  Bansal.R.K, ñA text book of Fluid Mechanics and Hydraulics Machinesò, Laxmi publications (P) 

Ltd., New Delhi, 9th Edition, 2015. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  White.F.M, ñFluid Mechanicsò, Tata McGraw-Hill, 7th Edition, New Delhi, 2011. 

4.  Streeter.V.L, and Wylie.E.B, ñFluid Mechanicsò, McGraw Hill,5th Edition 1984. 

5.  Modi P.N, & Seth S.M, ñHydraulics and Fluid Mechanicsò, Standard Book House, New Delhi, 15th 

edition, 2002. 

6.  Shiv Kumar, ñFluid Mechanics & Fluid Machines: Basic Concepts & Principlesò, Ane Books Pvt. 

Ltd., New Delhi, 2010. 

7.  Yunus A Cengel& John M. Cimbala, Fluid Mechanics, Tata McGraw Hill Edition, New Delhi, 3rd 

Edition2014. 

 



 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME206 APPLIED THERMAL ENGINEERING  
L  T P C 
3 1 0 4 

Co-requisite:  NIL 
Prerequisite: 15ME201 
Data Book / 

Codes/Standards 
Steam Tables, Refrigeration Tables and Psychrometric Chart. 

Course Category  P PROFESSIONAL CORE  
THERMAL 

ENGINEERING 
Course designed by  Department of Mechanical  Engineering  
Approval  -- Academic Council Meeting -- , 24th March 2016 

 
 

PURPOSE 

 
To expose the students to learn the fundamental concepts of gas and vapour power cycles, IC 

engines, air compressors, refrigeration and air conditioning systems. 
INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 
At the end of the course, student will be able to understand        

1.   various gas power cycles.  a e      

2.   engine testing and performance.  a e      

3.   the performance of air compressors.  a e      

4.   refrigeration and air conditioning systems. a e      
 

 

Session Description of Topic 
Contact 

hours 

C-

D-I -

O 
IOs Reference 

 
UNIT I: GAS POWER CYCLES 

 
12    

1.  
Introduction to air standard cycles. Air standard efficiency. 

Assumptions 
1 C 1 1,2 

2.  
Otto cycle: Air standard efficiency, mean effective pressure, 

Power developed. Tutorials 
3 C,D 1 1,2 

3.  
Diesel cycle: Air standard efficiency, mean effective 

pressure and power developed .Tutorials 
3 C,D 1 1,2 

4.  
Dual cycle: Air standard efficiency, Mean Effective pressure 

and power developed. Tutorials 
3 C,D 1 1,2 

5.  Comparison of Otto, Diesel and Dual cycles. 

  
1 C 1 1,2 

6.  
Brayton cycle, Concept of reheat and regeneration in brayton 

cycle. 

 

1 C 1 1,2 

 UNIT II: - INTERNAL COMBUSTION  ENGINES 
12 

 
  



7.  
Classification of IC engines. Basic operations  

 
2 C 2 1,2 

8.  
Actual P-V diagram of four stroke otto cycle engine and four 

stroke diesel cycle engine.  
1 C 2 1,2 

9.  Engine performance parameters. 2 C,D 2 1,2 

10.  
Measurements of fuel and air consumption, brake power and 

in-cylinder pressure. 
1 C 2 1,2 

11.  Tutorials on engine performance parameters. 3 C,D 2 1,2 

12.  Heat balance sheet. 

 
2 C,D 2 1,2 

13.  Engine performance curves. 1 C 2 1,2 

 UNIT III: AIR COMPRESSORS 12    

14.  Reciprocating air compressors, Construction and working.  1 C 3 1,2 

15.  
Compression with and without clearance, Equation for work. 

Volumetric efficiency. 
1 C 3 1,2 

16.  
Tutorials on single stage compressor with and without 

clearance. Free air delivered. 
3 C,D 3 1,2 

17.  Multistage compression, Conditions for minimum work. 2 C,D 3 1,2 

18.  Compressor efficiencies. 1 C,D 3 1,2 

19.  
Tutorials on multistage compressor with and without 

clearance. 
3 C,D 3 1,2 

20.  

Rotary compressors, vane compressor, roots blower - 

Comparison between reciprocating compressors and rotary 

compressors 

 

1 C 3 T1,T2 

 UNIT IV :REFRIGERATION SYSTEMS  12    

21.  
Vapor compression refrigeration system and  its working 

principle 
1 C 4 T1,T2 

22.  
Classifications of refrigerants, properties, eco- friendly 

refrigerants 
1 C 4 T1,T2 

23.  
Analysis of vapor compression refrigeration cycle,   P-h 

chart 
2 C,D 4 T1,T2 

24.  Factors affecting the performance of VCR system. 1 C 4 T1,T2 

25.  Tutorials on performance of  simple VCR cycle     2 C,D 4 T1,T2 

26.  Sub-cooling and superheating phenomena in VCR cycle 1 C 4 T1,T2 

27.  Tutorials on VCR system with sub-cooling and superheating 2 C,D 4 T1,T2 



28.  Simple  and practical vapor absorption refrigeration system 1 C 4 T1,T2 

29.  
Comparison between vapor compression refrigeration and 

vapour absorption refrigeration systems. 
1 C 4 T1,T2 

 
UNIT V: PSYCHROMETRY AND AIR 

CONDITIONING  
12    

30.  Properties of atmospheric air and Psychrometric chart.  1 C 4 T1,T2 

31.  Psychrometric processes. 2 C 4 T1,T2 

32.  Tutorials on sensible heating and cooling. 2 C,D 4 T1,T2 

33.  
Tutorials on cooling and dehumidification, heating and 

humidification. 
3 C,D 4 T1,T2 

34.  
Adiabatic mixing of two air streams and property 

calculations. 
1 C,D 4 T1,T2 

35.  
Summer, Winter and Year round air conditioning systems. 

Window, Split and Centralized AC systems. 
2 C 4 T1,T2 

36.  Introduction to heat load calculations. 1 C,D 4 T1,T2 

 Total contact hours       60 

 

 

LEARNING RESOURCES  
Sl. 

No.  
TEXT BOOKS  

1.  
Rajput.R.K, ñThermal Engineeringò, Laxmi Publications, 10th Edition, New Delhi, 2015. 

2.  
Mahesh Rathore , ñThermal Engineeringò,Tata McGraw Hill, New Delhi-Reprint 2012. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  Kothandaraman.C.P, Domkundwar.S, AnandDomkundwar, ñA Course in Thermal Engineeringò, 

Dhanpat Rai & Co. (P) Ltd., 2010. 

4.  Sarkar.B.K, ñThermal Engineeringò, 3rd Edition, Tata McGraw Hill, New Delhi, 2009. 

5.  Eastop.T.D, Mcconkey.A, ñApplied Thermodynamics for Engineering Technologistsò, 5th Edition, 

Pearson Edition Publications, 2009. 

6.  Yunus A Cengel; Michael A Boles,ñThermodynamics: An Engineering Approachò,8th edition Tata 

McGraw Hill, New Delhi-2015. 

7.  Nag.P.K, ñEngineering Thermodynamicsò, 5th Edition, Tata McGraw Hill Education, New Delhi, 

2013. 

 

 
Course nature Theory 

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Yunus+A+Cengel%3B+Michael+A+Boles&search-alias=stripbooks


Assessment Method (Weightage 100%) 

In-semester 
Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME207 COMPUTER AIDED DESIGN AND ANALYSIS  
L T P C 

3 0 0 3 

Co-requisite:  NIL 

Prerequisite: NIL  

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE  DESIGN 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOS

E 

 

To study how computer can be used as a tool in mechanical engineering design. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Apply concepts of modeling in 2D and 3D a  k     

2.  Use Mathematical Representation for curves and surfaces a e      

3.  Use concepts of Computer Graphics a       

4.  Use relevant  CAD Standards   k     

5.  Use computer as a tool in analysis a e      

 

Sessio

n 
Description of Topic 

Contac

t hours 

C-

D-I -

O 

IO

s 

Referenc

e 

 UNIT I: INTRODUCTION TO CAD  9    

1.  Definition,History and Benefits of  Computer Aided Design 1 C 1 1 

2.  Product Life Cycle 1 
C 

1 1,2 

3.  Design process (Shigley, Pahl &Beitz and Oshuga ) 2 
C 

1 3,8 

4.  Coordinate Systems 1 
C 

1 1,2 

5.  Wire frame modeling 1 C 1 1,5 

6.  Surface modeling 1 C 1 1,2,5,8 

7.  
Solid modeling, Constructive Solid Geometry and Boundary 

Representation 
2 

C 
1 1,2,3 

8.  Feature Entities and Representation. 1 
C 

1 1,2 

 UNIT II: - REPRESENTATION OF CURVES AND 

SURFACES 

9    



9.  Mathematical representation of lines,circle,ellipse &  parabola 2     C 2 1,8 

10.  Cubic Spline Curve 1 
C 

2 1,3,8 

11.  Bezier Curve and B-spline Curve. 2 C 2 1,3,8 

12.  Curve Fitting Techniques 1 
C 

2 1,3,8 

13.  Bicubic surface. 1 
C 

2 1,3,8 

14.  Bezier Surface and B-spline Surface. 2 
C 

2 1,3,8 

 UNIT III: GRAPHICS CONCEPTS 9    

15.  Transformations:Translation, Scaling, Rotation and Reflection 2 
C 

3 1,2,10 

16.  Concatenated and Inverse Transformations 1 
C 

3 1,2,10 

17.  Orthographic, Isometric and Perspective Projections 1 
C 

3 1,2 

18.  Cohen Sutherland Clipping Algorithm 1 
C 

3 2,10 

19.  
Hidden line removal, Visibility Techniques, Priority and Area-

oriented Algorithm. 
2 

C 
3 1 

20.  Hidden Surface removal, z-Buffer and Warnockôs Algorithm 1 
C 

3 1,8,10 

21.  Coloring and Shading 1 
C 

3 1,8 

 UNIT IV :CAD STANDARDS AND RECENT 

TECHNOLOGY  
9    

22.  Introduction to Data exchange standards 1 
C 

4 1,2,3 

23.  Data exchange standards: IGES,STEP,DXF and CALS 2 
C 

4 1,2,3,8 

24.  GKS,GKS-3D,PHIGS and NAPLPS 1 
C 

4 2,3,8 

25.  Rapid Prototyping and its types 2 
C 

4 2 

26.  Animation Types and Techniques 2 
C 

4 1 

27.  Simulation Technique 1 
   C 

4 1 

 UNIT V:FINITE ELEMENT ANALYSIS  9    

28.  Introduction to FEA and Steps involved in FEA. 1 
   C 

5 1,2,4,8 

29.  
Shape function for 1 D element linear (2 nodes) and quadratic (3 

nodes) 
1 

   C 
5 4 

30.  
Derivation of element stiffness matrics,Assembly of element 

stiffness matrics and load vectors,Solution techniques. 
1 

C 
5 4 



31.  Simple problems in stepped bar subjected to axial loads 2 
C,D 

5 4 

32.  Problems in simple structural members for triangular element 2 
C,D 

5 4 

33.  Analysis of springs and Simple Problems 1 
C,D 

5 4 

34.  Procedure for Finite Element Modeling 1 
C 

5 1,2,4 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Ibrahim Zeid, ñMastering CAD /CAM (Sie )ò, Tata Mcgraw-Hill, New Delhi, 2010 

 REFERENCE BOOKS/OTHER READING MATERIAL  

2.  P.N. Rao, ñCAD/CAM Principles and Applicationò,3rd Edition, Tata Mcgraw-Hill, New Delhi, 2012 

3.  Chris Mcmahon and Jimmie Browne, ñCAD/CAMò, Adision  Wesly, NewYork, 2000 

4.  Chandupatla and Belagundu, ñIntroduction to Finite Element Methods in Engineeringò, Prentice Hal 

of India Private Limited, New Delhi, 2011 

5.  Radhakrishnan.P, Subramanyan.S and Raju.V, ñCAD/CAM/CIMò, New Age International 

Publishers, 2000. 

6.  Ibrahim Zeid, ñCAD/CAM Theory and Practiceò, Tata McGraw-Hill Publishing Co. Ltd., New 

Delhi, 2010. 

7.  Newman and Sproul R.F, ñPrinciples of interactive computer graphicsò, Tata Mcgraw-Hill, New 

Delhi, 2007. 

8.  K.Lalit Narayan,K.Mallikarjuna Rao and M.M.M.Sarcar, ñ Computer Aided Design and 

Manufacturingò, Prentice Hal of India Private Limited, New Delhi, 2013. 

9.  Mikell P. Groover, Emory W. Zimmers Jr., ñCAD/CAM:Computer Aided Design and 

Manufacturingò, Prentice Hall of India Private Ltd., New Delhi, 2008. 

10.  Donald Hearn and Pauline Baker M, ñComputer Graphics  C version ò, 2nd Edition, Pearson 

education. 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

 

15ME202L MANUFACTURING PROCESS LABORATORY  
L T P C 

0 0 3 1 

Co-requisite:  15ME202 

Prerequisite: NIL  

Data Book / 

Codes/Standards NIL  

Course Category  P PROFESSIONAL CORE  MANUFACTURING 



ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To expose hands-on training to the students on various machines like lathe, Shaper, Slotter, 

Milling, Gear hobbing, grinding machines. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to perform        

1.  Various types of lathe operations a b      

2.  Production of flat surface and contour shapes on the given component a b      

3.  Gear making processes. a b      

4.  Surface finishing process a b      

5.  Preparation of Sand Mould a b      

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-D-

I -O IOs Reference 

1.  Performing plain turning, step turning and chamfering in Lathe 

machine 
3 O 1 1,2,3 

2.  Performing taper turning by compound rest/offset method and 

drilling in Lathe machine. 
3 

O 
1 1,2,3 

3.  
Performing External threading, Internal thread cutting and 

eccentric turning in Lathe. 
3 

O 
1 1,2,3 

4.  Performing Taper boring and knurling in Lathe machine 3 O 1 1,2,3 

5.  Performing V block shaping  in shaper machine 3 O 2 1,2,3 

6.  Performing Polygon milling  in milling machine 3 D,I,O 3 1,2,3 

7.   Spur Gear cutting in milling machine 3 D,I,O 3 1,2,3 

8.  Helical Gear cutting in Hobbing machine 3 D,I,O 3 1,2,3 
9.  Performing surface grinding in Grinding machine 3 O 4 1,2,3 

10.  Performing  cylindrical grinding in Grinding machine 3 O 4 1,2,3 

11.  Grinding Single point cutting tool in Tool and Cutter grinding 

machine 
3 O 4 1,2,3 

12.  Preparation of Sand mold using solid/split pattern with loose-

piece pattern 
3 O 5 1,2,3 

 Total contact hours  
 

36 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Chapman.W.A.J, ñWorkshop Technologyò, Vol. I and II, Arnold Publisher, 2001. 

3.  James Madison, ñCNC Machining Hand Bookò, Industrial Press Inc., New York, 1996.Hajra 

Choudhary.S.K and Hajra Choudhary.A.K, ñElements of Manufacturing 

Technology Vol IIò, Media Publishers, 2007. 

 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 



In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

15ME203L STRENGTH OF MATERIALS LABORATORY  
L T P C 

0 0 2 1 

Co-requisite:  15ME203 

Prerequisite: Nil  

Data Book / 

Codes/Standards NIL 

Course Category  P PROFESSIONAL CORE  Design Engineering 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 
PURPOSE 

 
To familiarize the students on conducting various destructive tests for determining the strength 

of various materials under externally applied loads from the theoretical knowledge gained from 

Mechanics of Solids. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will  be able to        

1.  Understand the procedures for conducting various destructive testing methods 

like impact, compression test etc. 

a b e k    

2.  Learn how to measure hardness of materials and to interpret the same after heat 

treatment. 

a b e k    

3.  Determine the Young's modulus using deflection test on beams and tensile test 

on rods & springs. 

a b e k    

4.  Compare the fatigue behavior of a notched and un-notched specimen.  a b e k    

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-I -

O 

IOs Reference 

1 

 

Tensile test on Mild steel rod. 2 C,D 1,3 1,2,3 

2 Compression test of Concrete cubes and cylinders. 2 C,D 1 1,2,3 

3 Test on open coil and closed coil Helical springs. 2 C,D 1,3 1,2,3 

4 Izod & charpy impact test. 2 C,D 1 1,2,3 

5  Torsion test on Graded steels. 2 C,D 1 1,2,3 

6 
Deflection test on beams of different materials using Maxwell 

reciprocal theorem. 
2 C,D 1,3 1,2,3 

7 Double shear test on metallic materials. 2 C,D 1 1,2,3 

8 Rockwell & Brinell hardness test of metallic materials. 2 C 1,2 1,2,3 

9 Bend test of metallic rods. 2 C,D 1 1,2,3 

10 Fatigue testing of materials under notched and unnotched 

conditions.  
2 C,D 1,4 1,2,3 

11 
Comparison of mechanical properties of Unhardened, Quenched 

and tempered specimen. 
2 C,D 1,2 1,2,3 

12 Strain measurement on rods and beams. 2 C,D 1 1,2,3 

13 Study on photo elasticity 2 C,D 1 1,2,3 



14 Buckling analysis 2 C,D 1 1,2,3 

15 Creep Test 2 C,D 1 1,2,3 

 Total contact hours  30 

  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Kazimi.S.M.A, ñSolid Mechanicsò, second revised Edition, Tata McGraw Hill Publishing Company Limited, 

New Delhi, 2001. 

3.   Ferdinand Beer, E. Russell Johnston, Jr., John DeWolf, David Mazurek, ñMechanics of Materialsò McGraw - 

Hill, New Delhi, Seventh Edition, 2013. 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-semester 
Assessment tool Experiments Record  MCQ/Quiz/Viva Voce Model examination Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

 

15ME205L FLUID DYNAMICS LABORATORY  
L T P C 

0 0 2 1 

Co-requisite:  15ME205 

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Moody Charts. 

Course Category  P PROFESSIONAL CORE  THERMAL ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To enable the students to acquire knowledge of fluid flow concepts, working principles of 

flow meters, performance of pumps and turbines. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to understand the        

1.  Working of flow meters.  a b e     

2.  Different forms of energy of flowing fluids.  a b e     

3.  Various losses in pipes.  a b e     

4.  Performance of pumps and turbines. a b e     

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  Flow measurement using Venturimeter 2 O 1 1,2 
2.  Flow measurement using Pitot tube 2 O 1 1,2 
3.  Flow measurement using Orificemeter  2 O 1 1,2 
4.  Flow visualization using Reynolds apparatus 2 O 2 1,2 
5.  Verification of Bernoulliôs theorem 2 O 2 1,2 
6.  Free and forced vortex flow visualization experiment 2 O 2 1,2 
7.  Impact of jet of water on vanes  2 O 2 1,2 

https://www.bookrenter.com/ferdinand-beer/textbooks-by
https://www.bookrenter.com/e-russell-johnston-jr/textbooks-by
https://www.bookrenter.com/john-dewolf/textbooks-by
https://www.bookrenter.com/david-mazurek/textbooks-by


8.  Determination of major loss in pipe 2 O 3 1,2 
9.  Determination of minor losses in pipe fittings 2 O 3 1,2 
10.  Performance test on Centrifugal pump 2 O 4 1,2 
11.  Performance test on Submersible pump 2 O 4 1,2 
12.  Performance test on Gear pump 2 O 4 1,2 
13.  Performance test on Reciprocating pump 2 O 4 1,2 
14.  Performance test on Jet pump 2 O 4 1,2 
15.  Visualization of cavitation in pipe flow 2 O 4 1,2 
16.  Performance test on Pelton turbine 2 O 4 1,2,3 
17.  Performance test on Kaplan turbine 2 O 4 1,2,3 
18.  Performance test on Francis turbine 2 O 4 1,2,3 
 Total Contact Hours  30 

 

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Bansal. R.K, ñA text book of Fluid Mechanics and Hydraulic Machinesò, Laxmi Publications, New 

Delhi, 9th edition, 2015. 

3.  Rajput. R.K, ñA text book of Fluid Mechanics and Hydraulic Machinesò, S. Chand & Company Ltd., 

New Delhi, 6th edition, 2015. 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Experiments Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME207L COMPUTER AIDED DESIGN LAB  
L T P C 

0 0 2 1 

Co-requisite:  15ME207 

Prerequisite: NIL  

Data Book / 

Codes/Standards 
PSG Data Book 

Course Category  P PROFESSIONAL CORE  DESIGN ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  23rd Academic Council Meeting , May 2013 

PURPOS

E 
To provide hands-on training to the students on various software in Mechanical Engineering. 

INSTRUCTIONAL OBJECTIVES  STUDENT OUTCOMES 

1.  Drafting practice using computer. a       

2.  Modeling of 2D and 3D parts. a       

3.  Assembly of modeled parts. a b j     

4.  Analysis of modeled parts. a b e k    

Sl. 

No. 
Description of experiments 

Contac

t hours 
C-D-I -O 

IO

s 
Reference 

I - Review of Drafting Package 

1.  Drafting the Orthographic views of Mechanical Joint. 2 C, D 1 1 

II ï Exercise in Solid Modeling Software 



1.  Introduction 2 C, D 2 

3,4,5 

2.  Modeling of Simple Mechanical Components 2 C, D 2 

3.  Modeling of components with sweep and loft feature 2 C, D 2 

4.  Modeling of temporary fasteners 3 C, D 2 

5.  
Modeling of components with variable-sweep and blend 

feature 
2 C, D 2 

III ï Exercise on Assembly of Components 

1.  Assembly of components 2 C, D 3 3,4,5 

2.  Conversion of  3D to 2D and mass property calculations 2 C, D 3 5 

IV ï Exercise on Finite Element Analysis software 

1.  Structural analysis 2 C, D 4 6 

2.  Thermal Analysis 2 C, D 4 6 

3.  Kinematic Analysis 2 C, D 4 7 

 Total contact hours  30 

LEARNING RESOURCES 

1.  Laboratory Manual  

2.  Design Data (PSG), PSG College of Technology, Kalaikathir Achchagam 

3.  http://www.3ds.com/ 

4.  http://www.3ds.com/products-services/enovia 

5.  http://www.solidworks.in/ 

6.  http://www.mece.ualberta.ca/tutorials/ansys/ 

7.  http://www.mscsoftware.com/page/adams-tutorial-kit-mechanical-engineering-courses 

8.  http://learningexchange.ptc.com/tutorials/listing/product_version_id:44 

Course Nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

Tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

Examination 

Tota

l 

Weightage 40% 5% 5% 10% 60% 

End Semester Examination Weightage  40% 

 

 

 

15ME208L MANUFACTURING AND ASSEMBLY DRAWING  
L T P C 

1 0 3 2 

Co-requisite:  NIL 

Prerequisite: 15ME105L 

Data Book / 

Codes/Standards Prescribed Databook, BIS Code books 

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To enable the students to prepare a detailed manufacturing and assembly drawing for given 

machine components, jigs, and fixtures. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

http://booksdelivery.com/kalaikathir-achchagam
http://www.3ds.com/
http://www.3ds.com/products-services/enovia
http://www.mscsoftware.com/page/adams-tutorial-kit-mechanical-engineering-courses
http://learningexchange.ptc.com/tutorials/listing/product_version_id:44


1.  Understand Indian standards for machine drawing. c g      

2.  Understand Fits and Tolerances in manufacturing drawing. c g k     

3.  Prepare assembly drawings of joints, couplings and machine elements. c g k     

4.  Design and prepare drawing for Jigs and fixtures of given components. c g k     

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

1 

BIS Code of practice for Engineering Drawing: General 

principles of presentation, conventional representation of 

dimensioning and sectioning, threaded parts, gears, springs and 

common features 

1 C 1 

T2, 

Chapter 5 

and 6 

2 Abbreviations and symbols used in technical drawings 1 C 1 
T2, 

Chapter 8, 

12 and 13 
3 Types of Tolerances and its representation on the drawings 1 C 2 

T2, 

Chapter 7 

4 Types of Fits and its selection for different applications 1 C 2 
T2, 

Chapter 7 

5 Fits and Tolerances for Basic hole systems 1 
C, 

D 
2 

T2, 

Chapter 7 

6 Fits and Tolerances for Basic shaft systems  1 
C, 

D 
2 

T2, 

Chapter 7 

7 Allowances 1 
C, 

D 
2 

T2, 

Chapter 7 

8 Geometrical tolerances : Form and positional 1 
C, 

D 
2 

T1, 

Chapter 5 

9 
Datum and datum features: symbols used to represent 

geometrical tolerances 
1 

C, 

D 
2 

T1, 

Chapter 5 

11 Development of Manufacturing Drawing  1 C - - 

12 
Jigs types and Design consideration  in plate, latch, channel, 

box, post, pot jigs, automatic drill jigs 
2 

C, 

D 
4 

T3, 

Chapter 5 

13 
lathe, milling and broaching fixtures types and Design 

considerations 
1 

C, 

D 
4 

T3, 

Chapter 

6,7 and 9 
14 

Grinding, planing, shaping fixtures types and Design 

considerations 
1 

C, 

D 
4 

T3, 

Chapter 8  

15 Welding fixtures types and Design considerations 1 
C, 

D 
4 

T3, 

Chapter 

10  

 

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-D-

I -O IOs Reference 

1.  Orthographic Projection and Section of solids (Review) 3 I - 
T2, 

Chapter 9 

2.  
Conventional representation of Engineering parts and 

Dimensioning 
3 I 1 

T2, 

Chapter 5 

and 6 



3.  
Assembly Drawing for keys and keyways in cotter joints, 

knuckle joints and threaded fasteners 
3 I 3 

T2, 

Chapter 

15  

4.  
Assembly Drawing for Couplings - Flange coupling and 

universal coupling 
3 I 3 

T2, 

Chapter 

16 

5.  Assembly Drawing for Bearings, Plummer block  3 I 3 

T2, 

Chapter 

20 

6.  Assembly Drawing for Lathe tail stock, Lathe chuck 3 I 3 

T2, 

Chapter 

23 

7.  Assembly Drawing for Screw jack  3 I 3 

T2, 

Chapter 

23 

8.  Assembly Drawing for Machine vice 3 I 3 

T2, 

Chapter 

23 

9.  Assembly Drawing for Tool head of shaper 3 I 3 
T2, 

Chapter 

23 

10.  Assembly Drawing for Connecting rod 3 I 3 
T2, 

Chapter 

23 

11.  
Working Drawing for tolerances in Part and Assembly drawing 

 
3 I 2  

12.  
Assembly Drawing for plate, latch, channel, box, post, pot  drill 

jigs, automatic drill jigs 
3 I 4 

T2, 

Chapter 

23 
13.  Assembly Drawing for lathe, milling and broaching fixtures 3 I 4 

T3, 

Chapter 

6,7 and 9 
14.  Assembly Drawing for Grinding, planing, shaping fixtures 3 I 4 

T3, 

Chapter 8  

15.  Assembly Drawing for welding fixtures 3 I 4 
T3, 

Chapter 

10 
 Total contact hours  

 

60 

60  

 

 

NOTE:  

1. Computer aided approach shall be followed. 

2. Examination must include an assembly drawing of machine elements. 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Narayana.K.L, Kanniah.P and Venkata Reddy.K, Machine Drawing, New Age International, New 

Delhi, 2006. 

2.  Gopalakrishnan.K.R, Machine Drawing, Subash Publishers, Bangalore, 2000. 

3.  Joshi P.H, ñJigs & Fixturesò, New Delhi -Tata McGraw Hill Pub. Co. Ltd., 11th print 1999. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Sidheswar Kannaiah.N, Sastry.P.V.V.V, ñMachine Drawingò, Tata McGraw Hill, New Delhi, 1997. 



5.  Bhatt.N.D, ñMachine Drawingò, Charotar publishing house, Anand, 1999. 

6.  Junnarkar.N.D, ñMachine Drawingò, First Indian print, Pearson Education (Singapore) Pvt. Ltd., 

2005. 

7.  ñP.S.G. Design Data Bookò, Coimbatore, 2001. 

8.  Revised IS codes: 10711, 10712, 10713, 10714, 9609, 11665, 10715, 10716, 11663, 11668, 10968, 

11669, and 8000. 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

15ME301  Fundamentals of Vibration and Noise 
L T P C 

3 0 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME204 

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE Design 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To familiarize the students with the sources of vibration and noise in machines and make 

design modifications to reduce the vibration and noise and improve the life of the components  

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1 Know the concepts of vibration and noise 

 

A       

2 Analyze the Single Degree, Two Degree and Multi degree of Freedom 

Systems 

 

A E  

     

3 Study the numerical methods for vibration analysis 

 
A E  

     

4 Identify the sources of noises and the ways to control it. 

 

A E      

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 Unit1: Free Vibration: 12    

1.  Introduction to vibration terminologies and types of vibration   1 C,D 1 1,2 



2.  
Equation of motion for free undamped single Degree of 

Freedom system by Newtonôs and energy method 
1 

 

C,D 1 1,2,3 

3.  
Tutorials on single Degree of Freedom undamped free 

vibration systems 
2 C,D 1 1,2 

4.  
Equation of motion for free damped single Degree of Freedom 

systems 
2 

 

C,D 1 1,2 

5.   Tutorials on free damped single Degree of Freedom systems 2 C,D 1 1,2 

6.  Torsional Vibration of Two Rotor and three rotor Systems   1 
 

C,D 1 1,2 

7.  Tutorials on Torsional Vibration of Two Rotor and three rotor 

Systems   
2 C,D 1 1,2 

8.  
Torsional Vibration of Geared Systems with Two and Three 

rotor System  
1 

 

C,D 
1 1,2 

 Unit 2: FORCED VIBRATION   12 C,D   

    9 Equation of motion for harmonically excited single Degree of 

Freedom system  

2  

C,D 
2  

10 
Tutorials on harmonically excited single Degree of Freedom 

system 
2 C,D 2 1,2 

11 
  

Forced vibration due to unbalanced rotating and reciprocating 

systems 

1 
 

C,D 2 1,2 

12 

 

 

Tutorials on Forced vibration due to unbalanced rotating and 

reciprocating systems 

 

 

1 C,D 2 1,2 

13 
Forced vibration due to  Base excitation by Absolute and 

Relative amplitude Method 
2 

 

C,D 
2 

 

 

1,2 

 

 

 

14 
Tutorials on Forced vibration due to  Base excitation by 

Absolute and Relative amplitude Method 
1 C,D 2  

15 Force Transmissibility and Vibration isolation  1 
 

C,D 2 1,2 

16 Tutorials on Force Transmissibility and Vibration isolation  1 C,D 2 1,2 



      17 Whirling of shaft and tutorials  1 

 

C,D 2 1,2 

 UNIT 3: MULTI DEGREE  OF FREEDOM SYSTEMS 12    

18 
Equation of motion for free undamped two and three Degrees 

of Freedom systems  and tutorials 
3 C,D 2 1,2 

19 
 Equation of motion for Two and three  DOF using Lagrangian 

energy method for  Un-damped free vibration 
1 

 

C,D 
2 1,2 

20 
Tutorials on Lagrangian energy method for  Un-damped free 

vibration 
2 C,D 2 1,2 

21 Co-ordinate Coupling and tutorials  2 
 

C,D 
2 1,2 

22 Concept of Linear and torsional undamped  Vibration 

Absorber  
2 C,D 2 1,2 

23 
Tutorials on Linear and torsional undamped  Vibration 

Absorber 
2 

 

C,D 
2 1,2 

 Unit 4: NUMERICAL METHODS   12 C,D   

24 Stiffness and Flexibility Influence Coefficients  and tutorials 2 C,D 2,3 1,2 

25 Eigen value,Eigen vector and orthogonal Properties and 

tutorials 
2  

C,D 
2,3  

        26 Concept of  Dunkerlayôs and  Rayleighôs  method  1 C,D 3 1,2 

27 Tutorials on Dunkerleyôs and Rayleighôs method  2 C,D 3 1,2 

28 Concept of Holzerôs method for far coupled and tutorials  2 
 

C,D 

 

3 1,2 

29 
Concept of Holzerôs method for close coupled system and 

tutorials 
1 C,D 

 

3 
1,2 

        30 Concept of Matrix iteration method and tutorials 2 
 

C,D 

 

3 
1,2 

 Unit 5: VIBRATION AND NOISE MESUREMENT 12    

31 vibration measuring devices and Vibration exciters, 3 C 3 1,7 

32 Free and Forced vibration Tests 1 C 3 1,7 

33 Balancing Machines, single plane and two plane balancing 2 C  1,7 

34 Condition monitoring techniques and signal analysis 2 C 3 1,7 

35 Basics of Noise terminologies and their relations  2 C 3 1,7 

36 Noise Control Methods at source, along Path and at receiver   2 C 3 1,7 

 Total contact hours  60 



 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1. 
Rao.S.S, ñMechanical Vibrationsò, 5th Edition, Pearson Education Inc. Delhi 2009.  

 REFERENCE BOOKS/OTHER READING MATERIAL  

1 

 

Ambekar.A.G, ñMechanical Vibrations and Noise engineeringò, PHI ,New Delhi, 2015. 

2 Thomson.W.T, ñTheory of Vibration and its Applicationsò,5th Edition, Prentice Hall, New Delhi, 

2001.  

3. Meirovitch, L., Elements of Vibration Analysis, Mc Graw ï Hill Book Co., New York, 1986. 

 

4. Rao.J.S and Gupta.K, ñIntroductory course on theory and practice of mechanical vibrationsò,  2nd 

Edition ,New Age International, New Delhi, 2014. 

5. Keith Mobley.R, ñVibration Fundamentalsò, Plant Engineering Maintenance Series, Elsevier, 2007. 

6. Ramamurthi.V, ñMechanical Vibration Practice with Basic Theoryò, 1st edition, Narosa Publishing 

House, Chennai, 2000. 

7. Kewelpujara, ñVibration and noise for engineersò, Dhanpatrai& Sons, 2009. 

 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 15% 15% 15% 5% - 50% 

End semester examination Weightage : 50% 

 

 

 

15ME302 HEAT AND MASS TRANSFER 
L T P C 

2 2 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME201- THERMODYNAMICS 

Data Book / 

Codes/Standards 
Heat and Mass Transfer Data Book 

Course Category  P PROFESSIONAL CORE  THERMAL ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

This course provides the knowledge to understand the various modes of heat transfer and the 

basic concept of mass transfer.  

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 



At the end of the course, student will be able to understand the         

1.  concept of conduction.  

 
a c e 

    

2.  convection and radiation heat transfer. 

 
a e  

    

3.  phase change heat transfer and sizing of heat exchanger. 

 
a c e 

    

4.  basic concept of mass transfer. 

 
a e  

    

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT I - CONDUCTION   14    

1.  Modes and mechanism of heat transfer   1 C 1 1,2,3 

2.  General conduction equation, boundary and initial conditions 1 C,D 1 1,2,3 

3.  
One dimensional steady state heat conduction in plane wall, 

cylinder and sphere, electrical analogy  
1 C 1 1,2,3 

4.  
Composite wall, critical thickness of insulation, thermal 

contact resistance 
2 C,D 1 1,2,3 

5.  Conduction with internal heat generation 1 C,D 1 1,2,3 

6.  Extended surfaces 3 C,D 1 1,2,3 

7.  
Unsteady heat conduction in lumped, semi-infinite and infinite 

solids 

 

3 C,D 1 1,2 

8.  Numerical solution for one and two dimensional steady state 

conduction.  
2 C,D 1 1, 2 

 UNIT II -CONVECTION  12    

9.  
Hydrodynamic and thermal boundary layer, principles and 

governing equations 
2 C 2 1,2,6 

10.  Dimensional analysis of free and forced convection 2 C,D 2 1,2,6 

11.  Forced Convection:  External Flow over plate, cylinder and 

sphere 
3 C 2 1,2,6  

12.  Forced Convection:  Internal flow 2 D 2 1,2,6 

13.  Free convection: Flow over plate, cylinder and sphere 3 D 2 1,2,6 

 UNIT III - RADIATION  12    

14.  Basic concepts, laws of radiation 1 C 2 1,2,6 

15.  Black body radiation, grey body radiation 2 C,D 2    1,2 

16.  Shape factor algebra 2 C,D 2 1,2 

17.  Electrical analogy 1 C,D 2 1,2 

18.  Radiation shields 3 C,D 2 1,2 

19.  Solar radiation 1 C,D 2 1,2 

20.  Gas radiation.  2 C,D 2 1,2 



 
UNIT IV - PHASE CHANGE HEAT TRANSFER AND 

HEAT EXCHANGERS  
12    

21.  Types of condensation, Nusselts theory of condensation 2 C,D 3 1,2,3 

22.  Types of boiling, regimes of pool boiling 2 C,D 3 1,2,3 

23.  
Heat exchangers: types, overall heat transfer coefficient, 

fouling. 
1 C 3 1,2,3 

24.  LMTD  method of analysis 3 C,D 3 1,2,3,4 

25.  NTU method of analysis 3 C,D 3 1,2,3,4 

26.  Introduction to compact heat exchanger 1 C 3 1,2,3,4 

 UNIT V - MASS TRANSFER   10    

27.  
Basic concepts: Diffusion mass transfer, Fickôs law of 

diffusion 
1 C 4 1,2,3 

28.  Equimolar counter diffusion 2 C,D 4 1,2,3 

29.  Stefanôs law, evaporation in atmosphere 2 C,D 4 1,2,3 

30.  Convective mass transfer, heat and mass transfer analogy 2 C,D 4 1,2,3 

31.  Convective mass transfer correlations, tutorials. 3 C,D 4 1,2,3 

 Total contact hours  60 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Sachdeva R C, ñFundamentals of Engineering Heat and Mass Transferò New Age International, 

2009. 

2.  Kothandaraman C.P ñFundamentals of Heat and Mass Transferò New Age International, New Delhi, 

2006 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  Holman. J. P ñHeat and Mass Transferò Tata McGraw-Hill, 2008.  

4.  Ozisik. M. N, ñHeat Transferò, McGraw-Hill Book Co., 2003.  

5.  Nag. P. K, ñHeat Transferò, Tata McGraw-Hill, New Delhi, 2006.  

6.  Frank. P, Incropera and D. P. DeWitt, ñFundamentals of Heat and Mass Transferò, John Wiley and 

Sons, 2001.  

7.  Yunus. A, Cengel, ñHeat and Mass Transferò, Tata McGraw Hill Education, 2007. 

 DATA BOOKS  

8.  Kothandaraman. C. P, Subramanyan, S, ñHeat and Mass Transfer Data Bookò, New Age 

International, 7th edition, 2010 

9.  Khurmi. R. S, ñSteam Tablesò, S. Chand Publishers, 2012. 

 

 

Course nature Theory 



Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



15ME303 MATERIALS TECHNOLOGY  
L T P C 

3 0 0 3 

Co-requisite:  NIL 

Prerequisite: NIL 

Data Book / 

Codes/Standards 
Nil  

Course Category P PROFESSIONAL CORE 

MANUFACTURING 

ENGINEERING 

Course designed by Department of Mechanical  Engineering 

Approval -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To impart knowledge about the behavior of materials and their applications. 

 

INSTRUCTIONAL OBJECTIVES  STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Acquire knowledge through Phase diagram and control material properties by 

heat treatment. 

a c      

2.  Understand on elastic, plastic and fracture behaviour of engineering materials 

and its failure mechanism.   

a c      

3.  Select metallic and non-metallic materials for the various engineering 

applications.  

a c      

 

Session 

 
Description of Topic 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT I: PHASE DIAGRAM AND HEAT TREATMENTS  9    

1.  Introduction to Solid solutions  1 C 1 7 

2.  
Basics of Intermediate phases and its types,  Phase rules and its 

application 
1 

C,D 
1 

7 

3.  Construction of Cooling curves and types of cooling curve 1 C 1 7 

4.  
Constructing  phase diagram from cooling curve and to study 

phase changes in alloys 
1 

C 
1 

7 

5.  
Interpretation of phase diagrams and classification of phase 

diagram 
1 

C,D 
1 

7 

6.  Equilibrium diagrams of Iron and IronïCarbide diagram 1 C 1 7 

7.  Introduction to TTT Diagram, construction and its importance 1 C 1 7 

8.  Construction of Ternary phase diagrams and its interpretations 1 C 1 7 

9.  
Definition of Annealing, Normalizing, Tempering, Hardening 

processes and its effect on hardness and microstructure. 
1 

C,D 
1 5 

 UNIT II: - ELASTIC AND PLASTIC BEHAVIOUR  9    

10.  Elasticity in metals and polymers 1 C 2 2 

11.  Mechanism of plastic deformation 1 C 2 2 

12.  Role of yield stress in formation of Luders band  1 C 2 3 

13.  Shear strength of perfect and real crystals 1 C 2 3 

14.  
Strengthening Mechanisms, Concept of Work Hardening and 

stages of work hardening 
1 C 2 3 

15.  
Solid solution strengthening , its types and factors governing 

substitutional solubility based on Hume Rotheryôs Rules 
1 C 2 3 

16.  Concept of Grain boundary strengthening and analyzing its 1 C 2 3 



effects with grain size, hall-petch relation. 

17.  Fibre, Particle, Particulate and Dispersion strengthening 1 C 2 3 

18.  
Effect of temperature, strain and strain rate on plastic 

behaviour 
1 C 2 3 

 UNIT III: FRACTURE BEHAVIOUR  9    

19.  
Introduction to fracture, Types of fracture in metals, Griffithôs 

theory of brittle fracture, Stress intensity factor 
1 

C,D 
2 2 

20.  Fracture Toughness 1 C.D 2 2 

21.  Theory of Ductile to brittle transition 1 C 2 2 

22.  
High temperature fracture,  Creep curve, Effect of creep rate in 

creep test 
1 

C 
2 2 

23.  Deformation mechanism maps 1 C 2 2 

24.  
Introduction to Fatigue, S-N curve, Low and high cycle fatigue 

test 
1 

C 
2 2 

25.  
Stages of fatigue: Crack initiation and propagation 

mechanisms 
1 

C 
2 2 

26.  Fracture of Non-metallic materials 1 C 2 2 

27.  
Failure analysis, Sources of failure, procedure of failure 

analysis. 
1 

C 
2 2 

 UNIT IV: MODERN METALLIC MATERIALS  9    

28.  
Dual phase alloys properties, its processing, composition and 

application. 
1 

C 
3 5 

29.  
Brief  introduction on Micro alloyed steels and High Strength 

Low alloy (HSLA) steel, its properties and comparison of 

strength. 

1 C 3 5 

30.  
Processing and Characteristics Transformation induced 

plasticity (TRIP) steel, its properties and application 
1 C 3 2 

31.  
Concept of Maraging steel and Intermetallics, Ni and Ti 

Aluminides 
1 C 3 5 

32.  
Introduction to Smart materials its types : piezoelectric 

material, shape memory alloys and MR fluid 
1 C 3 8 

33.  Shape memory alloys and its effect on temperature  1 C 3 8 

34.  Processing of Metallic glasses, its properties and application 1 C 3 2 

35.  Introduction to Quasi crystals and its properties 1 C 3 9 

36.  Concept of Nano crystalline materials and its application 1 C 3 6 

 UNIT V: NON METALLIC MATERIALS  
9 

 
  

37.  
Introduction to Polymeric materials, Synthesis of polymers, 

thermoplastic and thermoset polymers its characteristics and 

application. 

1 

   C 

3 5 

38.  Production techniques of fibre and foams 1    C 3 5 

39.  Properties and applications of engineering polymers 1 C 3 5 

40.  
Processing, properties and applications of advanced structure 

ceramics, WC, TiC 
1 

C 3 
5 

41.  
Processing, properties and applications of Al2O3, SiC, SI2N4, 

CBN and Diamond 
1 

C 3 
5 

42.  
Types and classification of composite materials. 

Reinforcement and matrix material 
1 

C 3 
5 

43.  
Production techniques of MMC : Stir casting, Infiltration, 

Solid state forming, PVD and CVD process 
1 

C 3 
5 

44.  
Production techniques of PMC: Injection, Blow, extrusion, 

thermoforming, Solid state forming. Resin transfer molding 
1 

C 3 
5 



and compression molding 

45.  Properties and applications of MMC and PMC 1 C 3 5 

 Total contact hours 45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Flake.C Campbell, ñElements of Metallurgy and Engineering Alloysò, ASM International, 2008. 

2.  Dieter.G.E, ñMechanical Metallurgyò, McGraw Hill, Singapore, 2001. 

3.  Thomas H. Courtney, ñMechanical Behaviour of Engineering materialsò,McGraw Hill, Singapore, 

2000. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Flinn.R.A and Trojan.P.K, ñEngineering Materials and their applicationsò, Jaico, Bombay, 1990.  

5.  Budinski.K.G and Budinski.M.K, ñEngineering Materials Properties andselectionò, Prentice Hall of 

India Private Limited, New Delhi, 2004. 

6.  ASM Metals Hand book, ñFailure analysis and preventionò, Vol: 10, 14thedition, New York, 2002. 

7.   R.E.Smallman & A.H.W.Ngan, Physical Metallurgy and Advanced Materials, 7th edition, Elsevier 

Ltd. 

8.  Michelle Addington and Daniel Schodek,òSmart Materials and New Technologiesò, Elsevier print, 

2005 

9.  George S. Brady, Henry R. Clauser, Jhon A.Vaccari, Materials Science Hand Bookò,McGraw-Hill, 

1997 

10.  Sidney H Avnar , ñIntroduction to physical metallurgyò, Tata McGraw-Hill Education, 2nd edition, 

1997 

11.  William D. Callister, David G. Rethwisch, ñMaterials Science and Engineering: An Introductionò, 

Wiley publication, 8th Edition, 2009.  
 

12.  Donald R. Askeland, Wendelin J. Wright , ñScience and Engineering of Materialsò , Cengage 

Learning ï U.S.A Publication, 7th  Edition, 2011 

13.  Donald R. Askeland, Wendelin J. Wright , ñEssentials of Materials Science & Engineeringò , 

Cengage Learning ï U.S.A Publication, 3rd Edition, 2013 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME304 FLUID POWER CONTROL  
L T P C 

3 0 0 3 

Co-requisite:  Nil  

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22William+D.+Callister%22&source=gbs_metadata_r&cad=4
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22David+G.+Rethwisch%22&source=gbs_metadata_r&cad=4


 

PURPOSE 

 

To understand the fluid power systems and to develop circuits for industrial applications. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Understand the principles and characteristics of hydraulic components.  e      

2.  Familiarize the principles and characteristics of pneumatic components.  e      

3.  Design the circuit for given applications. c e      

4.   Analyze the maintenance and trouble shooting of fluid power systems.  e      

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 
UNIT I - HYDRAULIC POWER GENERATING AND 

UTILIZING SYSTEMS  
10    

1.  
Introduction to fluid power system, Hydraulic fluids functions, 

types, properties, selection and application. 
1 

C 
1 1,2 

2.  
POWER GENERATING ELEMENTS: Construction, 

operation, characteristics of External Gear pump, internal Gear 

pump 

1 
C 

1 1,2 

3.  
Construction, operation, characteristics of Lobe, Gerotor and 

Screw pumps 
1 

C 
1 1,2 

4.  
Construction, operation, characteristics of Un balanced and 

balanced vane pump 
1 

C 
1 1,2 

5.  
Construction, operation, characteristics of pressure 

compensated vane pump 
1 

C 
1 1,2 

6.  
Construction, operation, characteristics of bent axis piston 

pump, swash plate piston pump and Radial Piston Pump 
1 

C 
1 1,2 

7.  
Construction and working of single acting, double acting 

hydraulic linear actuators 
1 

C 

1 1,2 

8.  Special cylinders: Tandem, Rodless, Telescopic 1 
C 

1 1,2 

9.  
Cushioning arrangement for cylinders to reduce the impact on 

the cylinders, Various cylinder mountings  
1 

C 
1 1,2 

10.  
Construction and working of Gear, Vane, Piston motors to 

obtain rotary motion  
1 

C 
1 1,2 

 UNIT II - HYDRAULIC VALVES AND ACCESSORIES  9    

11.  
construction and working of manually operated 2/2, 3/2, 4/2, 

4/3, directional control valves  
1 

    

C 1 1,2 

12.  
construction and working of pilot and solenoid operated 2/2, 

3/2, 4/2, 4/3, directional control valves  
1 

C 
1 1,2 

13.  
Construction and working of pressure relief, compound 

pressure relief, pressure sequence valves 
1 

C 
1 1,2 

14.  
Construction and working of pressure reducing, counter 

balance valves 
1 

C 1 

 
1,2 

15.  
Working principle of check valve, throttle valve, one way 

FCV, pressure compensated FCV, and their applications 
1 

C 
1 1,2 

16.  
Importance of proportional valves, Servo valves and its 

applications 
1 

C 
1 1,2 



17.  Need for intensifier in hydraulic systems, applications  1 C 1 1,2 

18.  
Different switches, filters, seals, fittings and other accessories 

used in hydraulic systems 
1 

C 
1 1,2 

19.  Functions, types and applications of accumulators in 

hydraulics  
1 C 1 1,2 

 UNIT III - PNEUMATIC SYSTEMS  9    

20.  
Introduction, comparison with hydraulic systems and electrical 

systems 
1 

C 
2 1,3 

21.  
Construction, operation, characteristics and symbols of 

reciprocating and rotary compressors 
1 

C 
2 1,3 

22.  
Construction, operation, characteristics and symbols of 3/2, 

5/2, 5/3 manual operated, pilot operated and solenoid operated 

DCVs 

1 
C 

2 1,3 

23.  
Need for air treatment, Filter, Regulator, Lubricator, Muffler 

and Dryers 
1 

C 
2 1,3 

24.  
Introduction to fluidic devices, working of Bi-stable, mono-

stable devices   and application circuits 
2 

C,D 
2,3 1,3 

25.  
Introduction to Electro Pneumatics,  logic circuits, 

constructing electrical ladder diagrams for various fluid power 

applications 

2 
C,D 

2,3 1,3 

26.  Pneumatic Sensors types and applications 1 
C 

2 1,3 

 UNIT IV - DESIGN OF FLUID POWER SYSTEMS 10    

27.  Speed, force and time calculations in fluid power systems 1 
C,D 

3 1,2,3 

28.  
Calculation of pressure and pressure drop across components 

in fluid power circuits 
1 

C,D 
3 1,2,3 

29.  Sizing of actuators, pumps, reservoirs for specific requirement 1 
C, 

D 3 1,2,3 

30.  
Finding the capacity (Sizing) of accumulators required for 

hydraulic systems, Calculations on Heat generation in fluid 
1 

C, 

D 3 1,2,3 

31.  
Design of hydraulic/pneumatic circuit for a practical 

application Selection of different components such as 

reservoir, various valves, actuators, filters, pumps based on 

design 

1 
 C, 

D 3 1,2,3 

32.  
Design of hydraulic/pneumatic circuits for simple 

reciprocation, regenerative, speed control of actuators 
1 

 C, 

D 3 1,2,3 

33.  
Design of hydraulic/pneumatic circuits for sequencing, 

synchronization and transverse 
1 

 C, 

D 3 1,2,3 

34.  Cascading circuits for two and three cylinders 2 
C,D 

3 1,2,3 

35.  Fail-safe circuit, counter balance circuit, actuator locking 1 
 C, 

D 3 1,2,3 

 
UNIT V - APPLICATIONS, MAINTENANCE AND 

TROUBLE SHOOTING  
7 

 
  

36.  
Industrial hydraulic circuits for riveting machine, actuator 

locking 
1 

 C, 

D 
3 1,2,3 



37.  Working of hydraulic press and pump unloading circuits 1 
 C, 

D 
3 1,2,3 

38.  Hydraulic / pneumatic circuits  for material handling systems 1 
 C, 

D 
3 1,2,3 

39.  
Preventive and breakdown, maintenance procedures in fluid 

power systems 
1 

C 
4 1,2,3 

40.  
Trouble shooting of fluid power systems, fault finding process 

equipments / tools used, causes and remedies. 
2 

C 
4 1,2,3 

41.  Safety aspects involved fluid power systems. 1 
C 

4 1,2,3 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Anthony Esposito, ñFluid Power with applicationsò, Prentice Hall International, 2009 

2.  Majumdar.S.R, ñOil Hydraulic Systems: Principles and Maintenanceò, Tata McGraw Hill, 2006. 

 

3.  Majumdar.S.R, ñPneumatic systems ï principles and maintenanceò, Tata McGraw-Hill, New Delhi, 

2006 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Werner Deppert / Kurt Stoll, ñPneumatic Application:Mechanization and Automation by Pneumatic 

Controòl, Vogel verlag, 1986. 

5.  John Pippenger, Tyler Hicks, ñIndustrial Hydraulicsò, McGraw Hill International Edition, 1980. 

6.  Andrew Parr, ñHydraulics and Pneumatics: A technician's and engineer's guideò, Elsevier Ltd, 

2011. 

7.  FESTO, ñFundamentals of Pneumaticsò, Vol I, II and III. 

8.  Hehn Anton, H., ñFluid Power Trouble Shootingò, Marcel Dekker Inc., NewYork, 1995. 

9.  Thomson, ñIntroduction to Fluid powerò, Prentice Hall, 2004. 

 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Cycle test I 

Cycle test 

II  
Cycle Test III 

Surprise 

Test 
Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

15ME305 MECHANICAL ENGINEERING DESIGN  
L T P C 

2 2 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME203 

Data Book / 

Codes/Standards 
Approved Design Data Book 

Course Category  P PROFESSIONAL CORE  DESIGN ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 
 



PURPOSE 

 

To study the basic design principles and apply the principles to the design of various elements 

encountered in Mechanical machines and structures. 

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will  be able to         

1.  Determine the strength of the components. a       

2.  Determine the failure conditions and apply them to real life problems. b j      

3.  Design simple joints,fasteners levers and springs. e c      

 

Session Description of Topic 
Contact 

hours 

C-D-

I -O 
IOs Reference 

 UNIT I : FUNDAMENTALS OF MECHANICAL DESIGN  
12    

1.  Basic definitions, types of design  1 C 1 1 

2.  
Criteria for Design based on strength, fatigue, stiffness, wear 

resistance, vibration resistance, heat resistance and reliability 
2 C,D 1 1 

3.  
Overview of Engineering materials, Theories of failure, Rankine 

theory, Guests theory, St. venants theory, Maximum strain 

energy theory and Distortion energy theory 

2 C 1 1 

4.  Problems on Theories of failure 2 C,D 1 1  

5.  
Design of members subjected to combined stresses with 

eccentric load  
1 C,D 1 1 

6.  Problems on combined  stresses with eccentric load 2 C,D 1 1 

7.  Eccentric loading in curved beams, crane hooks, frames, clamps. 2 C,D 1 2 

 UNIT II : DESIGN FOR VARIABLE STRESSES 
12    

8.  
Members subjected to variable stresses, Failure and endurance 

limit. 
1 C 2 2 

9.  
Stress concentration, Methods of reducing stress concentration  ,Notch 

sensitivity. 
2 C,D 2 2 

10.  Combined steady and variable stresses 1 C 2 2  

11.  Problems on variable stresses using soderberg method. 2 D 2 2 

12.  Problems on variable stresses using  Gerber  method 1 D 2 2 

13.  Problems on variable stresses using  Goodman   method 2 D 2 2 

14.  Members subjected to impact loads 1 C,D 2 1 

15.  Members subjected to dynamic  loads 2 C,D 2 1 

 UNIT II I: DESIGN OF SHAFTS AND TEMPORARY JOINTS.  12    

16.  Shafts: Types, Materials, Manufacturing and stresses 1 C 1 3 

17.  
Design for Strength based on twisting moment, bending moment and 

combination of axial, bending and torsional loads.  
3 C,D 1 3 

18.  
Cotter joints: Types, design procedure and problems on Socket 

and spigot cotter joint  
2 C,D 3 3 

19.  Knuckle joints: Design procedure and problems on knuckle joint  2 C,D 3 3 

20.  
Bolted joints: Design procedure and problems on bolted joints 

with eccentric load parallel to axis of bolt  
2 C,D 3 3 



21.  
Design procedure and problems on bolted joints with eccentric 

load perpendicular to axis of bolt  
2 C,D 3 3 

 UNIT IV : DESIGN OF PERMANENT JOINTS.  12    

22.  Riveted joints: Types, materials, failures  1 C 3 4 

23.  Design procedure and problems on riveted joints for pressure vessels 2 C,D 3 4 

24.  
Design procedure and problems on riveted joints for structural 

applications  
1 C,D 3 4 

25.  Design procedure and problems on eccentric loaded riveted joint. 2 C,D 3 4 

26.  Welded joints: Types and strength 1 C,D 3 4 

27.  Design procedure and problems on axially loaded welded joints 2 C,D 3 4 

28.  Design procedure and problems on eccentric loaded welded joint. 3 C,D 3 4 

      

 UNIT V :  DESIGN OF LEVERS AND SPRINGS 12    

29.  Levers: Types, applications and design of lever 1 C 3 2 

30.  Design procedure and problems on foot lever  2 C,D 3 2 

31.  Design procedure and problems on cranked lever  2 C,D 3 2 

32.  Design procedure and problems on bell crank lever  1 C,D 3 2 

33.  Springs: Stresses and deflections in helical springs 1 C 3 2 

34.  Design procedure and problems on helical springs 2 C,D 3 2 

35.  
Design procedure and problems on helical springs with fatigue 

load 
1 C,D 3 2 

36.  Leaf springs: Construction, Nipping, Materials 1 C,D 3 2 

37.  Design procedure and problems on leaf springs 1 C,D 3 2 

 Total contact hours  60 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Prabhu.T.J, ñDesign of machine elementsò, Kasthuri  Publication, Chennai , 2007. 

2.  Khurmi R.S, and Gupta.J.K  ñMachine design ò, 14 th Edition, S.Chand publishing , 2014..  

3.  DrN.C  Pandya and Dr.C.S Shah , ñMachine design ò, Charotar Publishing House , 17 th Edition ,2009. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Robert C.Juvinall,and Kurt M. Marshek ñFundamentals of Machine Component Designò, John wiley& sons , 

Fifth Edition, 2011. 

5.  Spotts.M.F, ShoupT.E , ñDesign of Machine Elementsò, Prentice Hall of India Eighth Edition, 2006.. 

6.  William Orthwein, ñMachine Component Designò, Vol. I and II, JaicoPublising house, New Edition, 2006. 

7.  Design Data, ñPSG College of Technologyò, 2013. 

8.  Gitin M Maitra, , ñHandbook of Gear Designò, Tata Mcgraw-Hill, 2010. 

 
Course nature Theory 

Assessment Method (Weightage 100%) 

In-semester 
Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 



End semester examination Weightage : 50% 

 

 

 

 

15ME306 GAS DYNAMICS AND SPACE PROPULSION  
L T P C 

2 2 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME201 

Data Book / 

Codes/Standards 
Gas Tables Data Book 

Course Category  P PROFESSIONAL CORE  THERMAL ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

On completion of this course, the students will be in a position to apply their knowledge to 

solve problems in basic compressible fluid flow, performance of aircraft and rocket engines.  

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Understand the compressible fluid flow concepts a e      

2.  Solve isentropic flow problems through variable area ducts and normal 

shocks 
a e  

    

3.  Analyze flow through constant area duct with friction and heat transfer a e      

4.  Analyze the performance of aircraft propulsion a e      

5.  Analyze the performance of rocket propulsion a e      

 

Session Description of Topic 
Conta

ct 

hours 

C-D-

I -O IOs 
Referen

ce 

 Unit I: Fundamentals of compressible flow  10    

1 
Energy equation for compressible fluid flow, stagnation state 

and Mach number 
2 C 1 1,2 

2 
Various regimes of flow, reference velocities, Critical states, 

second kind Mach number, Crocco number. 
2 C,D 1 1,2 

3 
Equivalent of Bernoulliôs equation for compressible flow, 

Effect of Mach number on compressibility 
3 C 1 1,2 

4 
Types of waves - subsonic, sonic and supersonic waves. 

Mach cone, Mach angle. 
1 C 1 1,2  

5 Problems in isentropic compressible flow 2 C,D 1 1,2,6 

 Unit II: Flow through variable area ducts 14    

6 
Flow through variable area duct:  T-s and   h-s diagrams 

for nozzles and diffusers, area ratio as a function of Mach 

number, impulse function 

2 C 2 1,2,6 

     7 
 Mass flow rate through nozzles and diffusers, Problems 

based on flow through nozzles and diffusers, Mass flow rate 

in terms of pressure ratio, Fliengerôs formula. 

3 C 2 1,2,6 



8 Problems in flow through nozzles and diffusers 3 C, D 2 1,2,6 

9 
Flow with normal shock: Development, governing 

equations, variation of flow parameters. Impossibility of 

shock in subsonic flows, strength of a shock wave 

2 C 2 1,2,6 

10 Derivation of Prandtl ï Meyer equation 1 C 2 1,2  

11 
Flow through nozzles and diffusers with shock, wind tunnels, 

introduction to oblique shocks. 
3 C, D 2 1,2,6 

 Unit III: Flow through constant area ducts 14    

12 
Flow through constant area duct with friction: Fanno flow, 

Fanno curves, Fanno flow equations, Variation of flow 

properties. 

2 C 3 1,2 

13 Variation of Mach number with duct length.  2 C, D 3 1,2 

14 Problems in Fanno flow with and without normal shocks 

 

 

 

 

 

 

3 C, D 3       1,2 

 

 

 

 

 

15 
Flow through constant area duct with heat transfer - Rayleigh 

curve, constant entropy lines and constant enthalpy lines, 

Rayleigh flow equations.  

2 C  1.2 

16 Maximum heat transfer concept 1 C 3 1,2,6 

17 Problems in Rayleigh flow 3 C, D 3 1,2,6 

 Unit IV: Aircraft Propulsion  10    

18 Types of aircraft engines, energy flow through jet engines,   2 C 4 1,2 

19 Aircraft Propulsion Theory, Thrust augmentation methods. 2 C 4 1,2 

20 
Performance of Turbojet engines, Problems in Aircraft 

Engine Performance 
2 C, D 4 1,2 

21 Ramjet, pulse jet engines: Construction and working, 

problems 
2 C, D 4 1,2 

22 Problems in aircraft propulsion 2 C, D 4 1,2 

 Unit V: Rocket Propulsion 10    

 23 Various types and applications of rockets 2 C 5 1,2 

24   
Solid, liquid propellants: Construction and fuels-oxidizers 

2 C 5 1,2 

25 Hybrid propellants, Different propulsion systems 2 C 5 1,2 

26 Rocket Propulsion theory 2 C 5 1,2 

27 Performance of rockets 2 C, D 5 1,2 

 Total contact hours  60 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Yahya. S.M, ñFundamentals of Compressible Flow with Aircraft and Rocket 

Propulsionò, New Age International (P) Ltd, New Delhi, 3rd edition, 2012. 



2.  Radhakrishnan. E, ñGas Dynamicsò, PHI Learning Pvt. Ltd, 4th edition, 2012 

 REFERENCE BOOKS/OTHER READING MATERIAL  

3.  Mattingly. J.D, ñElements of Propulsion: Gas turbines and Rocketsò, McGraw Hill, 2012 

4.  Balachandran. P, ñFundamentals of compressible fluid dynamicsò, PHI Learning, 2012 

5.  Robert. D. Zucker, ñOscar Biblarz, Fundamentals of Gas Dynamicsò,John Wiley and 

Sons, 2nd edition, 2011 

 DATA BOOK  

6.  Yahya. S.M, ñGas Tables for compressible flow calculationsò, New Age International 

(P) Ltd, New Delhi, 6th edition, 2011 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15ME301L MACHINE DYNAMICS LAB  
L T P C 

0 0 2 1 

Co-requisite:  15ME301 

Prerequisite: NIL 

Data Book / 

Codes/Standards NIL 

Course Category  P PROFESSIONAL CORE DESIGN 

Course designed 

by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

 

To study the static and dynamic behaviour of machines. 

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Understand and verify the laws governing the kinematics and 

dynamics of 

Machines. 

a b      

2.  Analyze the effect of vibration and noise a b k     

 

Sl. Description of experiments 
Contact 

hours 

C-

D-
IOs Reference 



No.  I -

O 

 1 Cam and Follower Analysis 3 O 1 1 

 2 Dynamic analysis of Epi cyclic gear trains 3 O 1 1 

 3 Dynamic analysis of Gyroscope  3 O 1 1 

 4 Dynamic analysis of Porter Governor 3 O 1 1 

  5 Dynamic analysis of ProellGovernor 3 O 1 1 

  6 Dynamic Balancing of rotating masses 3 O 1 1 

  7 Dynamic Balancing of reciprocating masses  3  

O 

 

1 

 

1 

  8 
Measurement of cutting forces using Drill, Lathe and 

Milling Dynamometers 
3 O 1 1 

  9 Free Vibration of helical springs 3  

O 
2 1 

      

10 

Free damped and un-damped torsional vibration of single 

rotor systems 
3 O 2 1 

 11 Free & forced vibration of equivalent spring mass system 3 O 2 1 

 12 Transmissibility Ratio in Vibrating Systems 3 O 2 1 

 13 Free and forced transverse vibration analysis for beams 3 O 2 1 

 14 Whirling of shaft 3 O 2 1 

 15  Vibration measurement using strain gauge 3 O 2 1 

 16 Free vibration analysis with Impact hammer 3 O 2 1 

 17 Forced vibration analysis with exciter 3 O 2 1 

 18 Transmission loss analysis using Sound level meter 3 O 2 1 

 Total contact hours  
 

30 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

 



 

 

 

 

15ME302L HEAT AND MASS TRANSFER LABORATORY  
L T P C 

0 0 2 1 

Co-requisite:  15ME302 

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Heat and Mass Transfer Data Book and Refrigerant Tables and Charts. 

Course Category  P PROFESSIONAL CORE  THERMAL ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

This course provides the necessary background for the student to understand the fundamental 

modes of heat transfer and mass transfer.  

INSTRUCTIONAL OBJECTIVES   
STUDENT 

OUTCOMES 

At the end of the course, student will be able to analyze the        

1.  conduction, convection and radiation heat transfer. a b e     

2.  performance of heat exchangers, condensation and boiling apparatus. a b e     

3.  performance of refrigeration and air conditioning systems. a b e     

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  Heat transfer through the composite wall. 2 O 1 1,2 
2.  Thermal conductivity of a specimen using guarded hot plate 

apparatus. 

2 O 1 1,2 
3.  Thermal conductivity of an insulating material. 2 O 1 1,2 
4.  Heat Transfer through a composite lagged pipe. 2 O 1 1,2 
5.  Heat transfer by natural convection. 2 O 1 1,2 
6.  Heat transfer by forced convection. 2 O 1 1,2 
7.  Heat transfer through pin fin by natural convection. 2 O 1 1,2 
8.  Heat transfer through pin fin by forced convection. 2 O 1 1,2 
9.  Determination of Emissivity of a grey surface. 2 O 1 1,2 
10.  Determination of Stefan ï Boltzmannôs constant. 2 O 1 1,2 
11.  Analysis of a parallel flow and counter flow heat exchanger. 2 O 2 1,2 
12.  Analysis of a shell and tube heat exchanger. 2 O 2 1,2 
13.  Analysis of a plate type heat exchanger. 2 O 2 1,2 
14.  Analysis of a finned tube heat exchanger. 2 O 2 1,2 
15.  Study on drop and film wise condensation apparatus. 2 O 2 1,2 
16.  Study on critical heat flux apparatus. 2 O 2 1,2 
17.  Performance test on a refrigeration test rig. 2 O 3 1,3 
18.  Performance test on an air conditioning test rig. 2 O 3 1,3 
 Total Contact Hours  30 

 

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Kothandaraman.C.P, Subramanyan.S, ñHeat and Mass Transfer Data Bookò, New age International, 

8th edition, 2014. 

3.  Mehta.F.S, Mathur.M.L, ñRefrigeration & Psychrometric Properties Tables & Chartsò,3rd Edition, 

Jain Publishers, 2014. 



 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Experiments Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME303L MATERIALS TECHNOLOGY LAB  
L T P C 

0 0 2 1 

Co-requisite:  15ME303 

Prerequisite: NIL 

Data Book / 

Codes/Standards NIL 

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

To acquire the knowledge of identifying the metals and understanding based on 

microstructure and the metallurgical concepts.  

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Prepare different metal specimen for identification. C       

2.  Study and identify the microstructure of metals. C K      

3.  Understand the heat treatment process and its metallurgical changes  C E K     

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  

A. Study of metallurgical Microscope 

B. Specimen preparation for identification of metals/alloys 

    B1. Specimen mounting press 

    B2. Hand Polishing 

    B3. Etching 

2 C, I 1 1,2 

2.  
Identification of Plain Carbon steel a)L.C.S b)  NORMALISED 

L.C.S.     c)H.C.S. d) NORMALISED H.C.S 

 

2 I,O 1,2 1,2 

3.  
Identification of Cast iron :  

a) G.C.I b)  S.G.I c)  M.C.I d)  W.C.I 

 

2 I,O 1,2 1 

4.  

Comparison of Vickers Hardness for heat treated steel ï 

 (HCS) As supplied     b) After Quenching c) After Annealing  d) 

After Normalization     

 

 

2 I,O 3 1,2 

5.  Determination of hardness using Micro Vickers Tester 2 I,O 3 1,2 

6.  Determination of coating thickness using Image analyzer 

 

2 I,O 1.2 1,2 

7.  
Determining the hardness of case hardened steel 

 

2 I,O 3 1,2 



8.  
Determination of hardenability for Jominey End quenched 

specimen 
2 I,O 3 1,2 

9.  
Identifying the properties of G.C.I and S.G.I using image  

analyzer 

 

2 I,O 1,2 1,2 

10.  
Identification of Steel based alloys : a) Dual Phase steel b) 

H.S.S c) SPRING STEEL (M.C.S)  

1.  

2 I,O 1,2 1,2 

11.  
Identification of Aluminum based alloys:  

a)  ALUMINIUM ALLOY  b)  DURAALUMIIUM  

 

 

2 I,O 1,2 1,2 

12.  
Identification of Copper based alloys : a) BRASS   b) BRONZE 

 

a) BRASS      b) BRONZE 

 

2 I,O 1,2 1,2 

13.  
Determining the Yield stress, Ultimate Tensile Stress, Breaking 

Stress for Mild Steel, Ductility and type of fracture 

 

2 I, O 1,2 1,2 

14.  
Determining the bending stress using tensometer 

 

2 I,O 1,2 1,2 

15.  
Wear analysis using Pin-On-Disc 

2 I,O 1,2 1,2 

 Total contact hours  
 

30 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Sidney H Avnar , ñIntroduction to physical metallurgyò, Tata McGraw-Hill Education, 2nd edition, 

1997 

3.  Donald R. Askeland, Wendelin J. Wright , ñScience and Engineering of Materialsò , Cengage 

Learning ï U.S.A Publication, 7th  Edition, 2011. 

4.  ASTM standards. 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME304L AUTOMATION LAB  
L T P C 

0 0 2 1 

Co-requisite:  15ME304 

Prerequisite: NIL 

Data Book / 

Codes/Standards NIL 

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 



 

PURPOSE 

 

To train the students in hydraulic and pneumatic circuit design using different control 

devices. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Design Hydraulic and Pneumatic circuits for low cost automation b e k     

2.  Control stepper and servo motors b e      

3.  Implement photo and ultrasonic, positional and velocity sensors b e k     

4.  Program and execute PLC, virtual instrumentation and pick and place robot.  e k     

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -O 

IOs Reference 

1.  Speed control circuits for double acting cylinder. 2 I-O 1 1,2 

2.  Synchronization circuit for two cylinders 2 I-O 1 1,2 

3.  Continuous reciprocation of double acting cylinder 2 I-O 1 1,2 

4.  Sequencing of two cylinders Circuit 2 
D-I-

O 
1 1,2 

5.  Cascading circuit for two groups 2 
D-I-

O 
1 1,2 

6.  Cascading circuit for three groups 2 D-I-

O 
1 1,2 

7.  Implementation of logic circuits: AND, OR  2 
D-I-

O 
1 1,2 

8.  

Basic Electro Pneumatic circuits: a) Continuous reciprocation of 

cylinder( with timer and counter)  b) Sequencing of two 

cylinders 

 

2 I-O 1 1,2 

9.  Force, velocity calculations in Hydraulic linear actuation 2 I-O 3 1,2 

10.  
Speed control of AC Servo Motor using open and closed loop 

control. 
2 I-O 2 1 

11.  PLC application Trainer. 2 I-O 4 1 

12.  PLC Control Pneumatic / Hydraulic linear actuator Circuits. 2 I-O 4 1 

13.  Water Level Controller using PLC. 2 I-O 4 1 



14.  PLC controlled Material Handling system. 2 I-O 4 1 

15.  Temperature control using virtual instrumentation 2 I-O 4 1 

16.  Positional control of a stepper motor 2 I-O 3 1 

17.  
Characteristics of inductive, capacitive and photoelectric 

proximity sensors 

 

2 I-O 2 1 

18.  Pick and place operation of ABB Robot in  Manual mode 2 I-O 4 1 

19.  Pick and place operation  ABB Robot in Teach pendent method 2 I-O 4 1 

 Total contact hours  
 

30 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Anthony Esposito, ñFluid Power with applicationsò, Prentice Hall International, 2009. 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

15ME306L HEAT POWER LABORATORY  
L T P C 

0 0 2 1 

Co-requisite:  15ME206 

Prerequisite: NIL 

Data Book / 

Codes/Standards 
Steam tables 

Course Category  P PROFESSIONAL CORE  THERMAL ENGINEERING 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

PURPOSE 

 

Enable the students to acquire the knowledge on operations and performance of I.C. Engines, 

steam turbine and air compressor 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  understand the components and functions of IC Engines a b e     



2.  test the lubricants and fuels used for IC engines a b e     

3.  conduct the performance and heat balance test on IC engines using various 

dynamometers. 

a b e     

4.  conduct the performance test of steam turbine and air compressor. a b e     

 

Sl. 

No. 
Description of experiments 

Contact 

hours 

C-D-

I -O 
IOs Reference 

1.  Valve and port timing diagram of IC Engines 2 O 1 1,2,3 

2.  Determination of viscosity using  Redwood & Saybolt 

viscometer. 
2 O 2 1 

3.  Determination of flash and fire point 2 O 2 1 

4.  
Performance test on twin-cylinder diesel engine with the 

electrical dynamometer 
2 O 3 1,2,3 

5.  
Performance test on single cylinder high speed diesel engine 

with rope brake dynamometer. 
2 O 3 1,2,3 

6.  Retardation test on slow speed diesel engine 2 O 3 1,2,3 

7.  Performance test on petrol engine with electrical dynamometer 2 O 3 1,2,3 

8.  Heat balance test on four stroke diesel engine with calorimeter. 2 O 3 1,2,3 

9.  
Heat balance test on four stroke diesel engine without 

calorimeter 
2 O 3 1,2,3 

10.  Morse test on multi-cylinder petrol engine 2 O 3 1,2,3 

11.  Performance test on CI engine using eddy current dynamometer 2 O 3 1,2,3 

12.  Performance test on two stage  reciprocating air compressor 2 O 3 1 

13.  Performance test on steam turbine. 2 O 4 1 

14.  Emission measurement using exhaust gas analyzer 2 O 3 1,2,3 

15.  
Performance test on variable compression ratio engine with eddy 

current  dynamometer and data acquisition system 
2 O 3 1,2,3 

 Total contact hours 30 

 

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Ganesan.V, ñInternal Combustion Enginesò, Tata McGraw-Hill, New Delhi, 2015 

3.  Mathur.M.L, and Sharma.R.P, ñA course in Internal Combustion Enginesò, Dhanpat Rai & Sons, 

New Delhi, 2010. 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 

Tota

l 

Weightage 40% 5% 5% 10% 60% 



End semester examination Weightage :  40% 

 

 

15ME401 
ECONOMICS & PRINCIPLES OF MANAGEMENT 

L T P C 

3 0 0 3 

Co-requisite:  - NIL - 

Prerequisite: - NIL - 

Data Book / 

Codes/Standards 
- NIL - 

Course Category  P PROFESSIONAL CORE GENERAL 

Course designed by  Department of Mechanical  Engineering 

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To become familiarized about Engineering Economics and Principles Management. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  The different engineering economic principles and strategies  e      

2.  Principles of organizational management c       

3.  Behaviour of human at organizations with modern management concepts   h     

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT 1: Engineering Economics 9 
   

1.  Introduction to Economics, Scope and Definition 1 C 1 8 

2.  
Importance of Economics in Engineering, Demand and supply 

laws 
1 C 1 8 

3.  Economic optimization, Demand and Revenue Analysis 1 C 1 8 

4.  
Law of Demand , Demand Functions,  Classification of 

Demand 
1 C 1 8 

5.  
Demand Forecasting, Methods of Demand Forecasting, 

Demand curves 
1 C 1 8 

6.  
Factors affecting Demand Factors Influencing Demand, Types 

of demand Forecasting 
1 C 1 8 

7.  
Elasticity of Demand , Types, Price Elasticity, Income 

Elasticity, Advertisement Elasticity 
1 C 1 8 

8.  Demand curves Production Analysis 1 C 1 8 

9.  Tutorial on elasticity of demand. 1 
C, 

D 
1 8 

 UNIT II: Supply, Cost and Output 9 
 

  

10.  Supply, Supply schedule, Law of Supply 1 C 1 8 



11.  Elasticity of Supply, Cost and Supply Analysis 1 C 1 8 

12.  Types of Costs, requirements of good costing system 1 C 1 8 

13.  Price and output Determination, Objectives of pricing 1 C 1 8 

14.  Price Fixation, Pricing methods 1 C 1 8 

15.  Pricing Policies, Factors governing Pricing Policies 1 C 1 8 

16.  Estimation of Break Even Point 1 C 1 8 

17.  Break Even analysis, Usefulness of BEP 1 C 1 8 

18.  Limitations , Simple Problems 1 
C, 

D 
1 8 

 UNIT III: Management and its environment 9 
 

  

19.  Management - Definition - Functions 1 C 2 3 

20.  Evolution of Modern Management movement 1 C 2 3 

21.  Different Schools of Management thoughts 1 C 2 3 

22.  Types and Forms of Business Organization 1 C 2 3 

23.  Designing effective organizations 1 C 2 3 

24.  Individual ownership - Partnership 1 C 2 10 

25.  Joint stock companies 1 C 2 10 

26.  Cooperative enterprises 1 C 2 10 

27.  Public Sector Undertakings 1 C 2 10 

 UNIT IV : Management of Human at work  9 
 

  

28.  
Human Resource Development: Staffing, Selection, 

development, motivation and Training 
1 C 3 3 

29.  Motivation theories, Techniques 1 C 3 3 

30.  Motivating individuals and workgroups 1 C 3 3 

31.  Leadership for Managerial Effectiveness, Types 1 C 3 9 

32.  Team working, Creativity and decision making 1 C 3 3 

33.  Managerial Communication: Importance, classification 1 C 3 3 

34.  Time Management 1 C 3 9 



35.  Performance Appraisal- promotion, methods 1 C 3 3 

36.  Career Planning 1 C 3 3 

 UNIT V: Modern Management Concepts 9 
 

  

37.  Management by Objectives (MBO), Features 1 C 3 3 

38.  MBO-Principles and Steps 1 C 3 3 

39.  MBO- Advantages and Disadvantages 1 C 3 3 

40.  Management by Exception (MBE) 1 C 3 9 

41.  Strategic management-Levels of strategy 1 C 3 9 

42.  SWOT analysis 1 C 3 9 

43.  Enterprise Resource Planning (ERP) 1 C 3 10 

44.  Supply Chain Management (SCM) 1 C 3 10 

45.  Activity Based Management (ABM) 1 C 3 10 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Murphy W. R. and Mc Kay. G., Energy Management, Butterworths, London 

2.  Chandran, J. S., Organizational Behaviours, Vikas Publishing House Pvt. Ltd., New Delhi, 1994 

3.  Ernest Dale, Management Theory and Practice, International Student Edition, McGraw Hill 

Publishing Co., New Delhi 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Richard Pettinger, Mastering Organizational Behaviour, Macmillan Press, London, 2000 

5.  Chaiger, N. A., Energy Consumption and Environment, McGraw Hill Publishing Co., New Delhi, 

1981 

6.  Gail Freeman - Bell and JanesBalkwill, "Management in Engineering - Principles and Practive", 

Prentice Hall of India Pvt.Ltd., 1998 

7.  R.R. Barathwal, "Engineering Economics", McGraw Hill, 1997 

8.  Sasmita Mishra , ñ Engineering Economics and Costing ñ Eastern economy Edition ñ , 2009 

9.  L.M Prasad, ñPrinciples and practice of managementò, sultan chand and sons. 

10.  O.P.Khanna, ñIndustrial Engineering and Managementò, Dahnpatrai Publications. 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 



End semester examination Weightage : 50% 

 

 

 

 

 

15ME402 METROLOGY AND QUALITY CONTROL  
L T P C 

3 0 0 3 

Co-requisite:  NIL 

Prerequisite: Nil  

Data Book / 

Codes/Standards 
Metrology & Quality Control   

Course Category  P PROFESSIONAL CORE  

MANUFACTURING 

ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To understand types of shop floor measurement in the industries and its role in SQC. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Understand the types of errors , design of limit gauges and various 

comparative measurement 

a c      

2.  Acquire the fundamentals of the  gear, thread measurements and  surface 

finish 
a  

     

3.  Perceive the knowledge about the optical metrology and form 

measurement 

a       

4.  Distinguish the Coordinate and machine tool metrology    k    

5.  Choose the appropriate control charts and acceptance sampling in SQC  c h     

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 
UNIT I: TYPES OF MEASUREMENTS,COMPARATOR 

AND GAUGE DESIGN 
9    

1.  
 Introduction to Metrology, Need for inspection, Physical 

measurement 

 

1 
C 

1 1 

2.  
Methods of measurements, Classification and characteristics of 

Measuring Instruments  
1 

C 
1 1,5 

3.  Role of NPL, Sources of Errors 1 
C 

1 1,5 

4.  Types of Errors, Statistical treatment of Errors, tutorial 1 
D 

1 1,5 

5.  
Standards of Measurements, Calibration , Classification of 

standards 
1 

C 
1 1,5 

6.   Limits, Fits, and Tolerances: Tutorial 1 C,D 1 1,5 

7.  Interchangeability and Selective Assembly 1 
C 

1 1 



8.  
Inspection Gauges, Types of Gauges, Taylorôs Principle, 

Gauge Design 
1 

C,D 
1 1 

9.  
Introduction  to Comparators , Mechanical(Sigma), Electrical, 

Pneumatic comparator  
1 

C 
1 1,5 

 
UNIT II - MEASUREMENTS OF SCREW THREAD, 

GEAR  AND SURFACE FINISH 

9  
  

10.  
 Measurements of various elements of  external and internal 

thread, Measurement of  Major, Minor diameter  1 
    

C 2 1 

11.  
 Effective diameter , Two and three wire method, Best Wire 

Size 1 
C,D 

2 1 

12.  Measurements of various elements of Gear, Gear tooth vernier 1 C,D 2 1 

13.  
 Constant chord method, Derivation, tutorial 

1 
C,D 

2 1 

14.  
Base tangent method, Derivation, tutorial 

1 
C,D 

2 1 

15.  
Circular pitch and Composite error measurement 

1 
C 

2 1 

16.  Surface Finish: Surface topography definitions 1 C 2 1 

17.  Measurement of Surface Texture parameters 1 C,D 2 1 

18.  Methods  for  the evaluation of Surface finish 1 C,D 2 1 

 
UNIT III: OPTICAL METROLOGY and FORM 

MEASUREMENT   
9 

 
  

19.  
Principle of light wave interference, Light sources,  

Measurements  with optical flat 
1 

C 
3 1,5 

20.  
Types of Interferometers ,Michelson, Twyman Green 

Specialisation of Michelson 
1 

C 
3 1 

21.  
NPL flatness Interferometers, The Pitter NPL gauge 

1 
C 

3 1,5 

22.  
Laser interferometer, Laser micrometer,  Surface Roughness 

measurement using Laser 
2 

C,D 
3 1,5 

23.  
Measurement of straightness using Autocollimator, Tutorial 

2 
C,D 

3 1,5 

24.  
Measurement of flatness using Autocollimator 

1 
C,D 

3 1,5 

25.  
Measurement of squareness, parallelism, circularity, roundness 

and run out. 

 

1 
C,D 

3 1,5 

 UNIT IV : COORDINATE AND MACHINE TOOL 

METROLOGY  
6    

26.  
 Introduction to Coordinate Metrology, difference between 

conventional and coordinate metrology 1 
C 

4 1,5,10,11 

27.  
components ,types and construction of CMM, Types of 

measuring head and probes in CMM 1 
C 

4 1,5,10,11 

28.  
Measuring accuracy, causes of error and calibration of CMM, 

Tutorial 1 
C,D 

4 1,5,10,11 

29.  
performance of CMM and its applications 

1 
C 

4 1,5,10,11 



30.  
Alignment Tests in  CMM and other Machine tools 

2 
C 

4 1,10,11 

 UNIT V: THEORY OF CONTROL CHARTS & 

ACCEPTANCE SAMPLING  
12    

31.  
 Definition of Quality , Chance Causes and assignable Causes , 

SQC , Benefits and Limitations  
1 

   C 
5 2,7,8 

32.  
Theory of Control Charts , Control Charts for Variables - X 

bar and R charts 
2 

   

C,D 
5 

2,7,8 

33.  
Control Charts for attributes ï P chart, np chart 

2 
C,D 

5 
2,7,8 

34.  
Control charts for Non Conformities - C and U chart. 

1 
C,D 

5 
2,7,8 

35.  
Basic Concepts of acceptance sampling and OC curve , AQL, 

LTPD ,AOQL 
1 

C,D 
5 

2,7,8 

36.  
 Sampling Plans , Simple ,Double  and  Multiple , tutorial 

2 
C,D 

5 
2,7,8 

37.  
Sequential sampling plan, tutorial 

1 
C,D 

5 
2,7,8 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  

TEXT BOOKS 

1.   Jain.R.K, ñEngineering Metrologyò, Khanna Publishers, New Delhi, 2012. 

2.   Gupta.R.C, ñStatistical Quality Controlò, Khanna Publishers, New Delhi, 1994 . 

 REFERENCES 

3.   Kevin Harding ,òHandbook of Optical Dimensional Metrologyò, CRC Press, A Taylor & Francis 

group, 2013. 

4.  Robert.J Hocken, Paulo H. Pereira, ñCoordinate Measuring Machines And Systemsò, CRC Press, 

Taylor & Francis Group, 2011. 

5.  Connie Dotson, Roger Harlow and Richard L. Thompson, ñFundamentals of Dimensional 

Metrologyò, Thomson Delmar Learningò, 4th edition, 2005. 

6.  Toru Yoshizawa, ñHandbook of Optical Metrology: Principles And Applicationsò, CRC Press,  

7.  Grant E. L., ñStatistical Quality Controlò, McGraw Hill, New York 

8.  Statistical Quality Control, M.Mahajan , Dhanpat Rai & co. Gagan kapur ,2010 

 Journal Publication 

9.  Heinrich Schwenkeô, Ulrich Neuschaefer-Rubeô, Tilo Pfeiferô , Horst Kunzmann ,ñOptical Methods 

for Dimensional Metrology in Production Engineeringò, CIRP Annals- Manufacturing Technology , 

Volume 51, Issue 2, 2002, Pages 685ï699 

10.   A. Weckenmann, T. Estler, G. Peggs, D. McMurtry ,òProbing Systems in Dimensional 

Metrologyò, CIRP Annals - Manufacturing Technology Volume 53, Issue 2, 2004, Pages 657ï

684 

11.  A.M.A. Al -Ahmari a,b , Javed Aalam ,Optimizing parameters of freeform surface reconstruction 

using CMM, Measurement 64 (2015) 17ï28 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 



End semester examination Weightage : 50% 

 

15ME403 DESIGN OF TRANSMISSION SYSTEMS 
L T P C 

2 2 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME305 

Data Book / 

Codes/Standards 
Approved Design Data Book 

Course Category  P PROFESSIONAL CORE  DESIGN ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To study the design of various mechanical transmission systems. 

 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Design the friction drives. a c e     

2.  Design the gears. a c e     

3.  Design the gear box. c e      

4.  Design the bearing. c e      

 

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT I: DESIGN OF FLEXIBLE DRIVES  12    

1.  
Belt drives: types, selection of belt drives, belt materials and 

applications 
1 C 1 1 

2.  
Design procedure and problems on flat belt drives using 

fundamental equations & manufacturerôs data 
3 C,D 1 1 

3.  
Design procedure and problems on V-belt drives using 

fundamental equations & manufacturerôs data  
2 C,D 1 1 

4.  
Wire ropes: types, construction and designation of wire ropes, 

stresses in wire ropes 
1 C,D 1 1 

5.  Design procedure and problems on wire ropes  2 C,D 1 1 

6.  Power transmission chains: types and applications 1 C 1 1 

7.  
Design procedure and problems on power transmission chains 

and sprockets 
2 C,D 1 1 

 UNIT II: DESIGN OF PARALLEL GEARS  12    

8.  Review of gear fundamentals, Forces and stresses in gear tooth 1 C 2 2 

9.  
Equivalent number of teeth, gear tooth failures, selection of 

gear materials 
1 C 2 2 

10.  
Design procedure and problems on spur gear based on strength 

consideration 
3 C,D 2 2 

11.  
Design procedure and problems on spur gear based on wear 

consideration 
2 C,D 2 2 



12.  
Design procedure and problems on helical gear based on 

strength consideration 
3 C,D 2 2 

13.  Design procedure and problems on helical gear based on wear 

consideration 
2 C,D 2 2 

 UNIT III: DESIGN OF NON -PARALLEL GEARS  10    

14.  Straight bevel gear: Terminology, Forces and stresses on gear 

tooth 
1 C 2 2 

15.  
Design procedure and problems on bevel gear based on 

strength consideration    
2 C,D 2 2 

16.  
Design procedure and problems on bevel gear based on wear 

consideration 
2 C,D 2 2 

17.  Worm gear: Thermal capacity, efficiency, forces and stresses 1 C,D 2 2 

18.  
Design procedure and problems on worm gear based on 

strength consideration  
2 C,D 2 2 

19.  
Design procedure and problems on worm gear based on wear 

consideration 
2 C,D 2 2 

 UNIT IV : DESIGN OF GEAR BOXES   12    

20.  
Geometric progression, standard step ratio, structural and ray 

diagrams  
1 C 3 3 

21.  Number of teeth calculation, Meshing arrangement  1 C,D 3 3 

22.  Design procedure and problems on sliding mesh gear box 2 C,D 3 3 

23.  Design procedure and problems on constant mesh gear box 2 C,D 3 3 

24.  Design of Multi speed gear box for machine tool applications 2 C,D 3 3 

25.  Variable speed gear box, Fluid couplings 2 C,D 3 3 

26.  Torque convertor for automotive applications 2 C,D 3 3 

 UNIT V: DESIGN OF BEARINGS, CLUTCHES AND 

BRAKES 
14    

27.  
Sliding contact bearings: types, assumptions and terminology 

in hydrodynamic lubricated journal bearing   
1 C 4 6 

28.  Design procedure and problems on journal bearing   2 C.D 4 6 

29.  
Rolling contact bearings: types, static and dynamic load rating, 

life and reliability  
1 C,D  6 

30.  Selection of rolling contact bearings  2 C,D 4 6 

31.  Clutches: Types, Design of plate clutches 2 C,D 4 6 

32.  Design of cone clutches and internal expanding rim clutches 2 C,D 4 6 

33.  Brakes: Types, Energy considerations, Temperature rise 1 C,D 4 6 

34.  Design of band brakes 1 C,D  6 

35.  
Design of external shoe brakes and internal expanding shoe 

brake 
2 C,D 4 6 

 Total contact hours  60 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  



1.  Prabhu.T.J, ñDesign of Transmission Elementsò, Private Publication, Fifth edition, 2000. 

2.  Bhandari V. B, ñDesign of Machine Elementsò, 3rd Edition, Tata McGraw-Hill Book Co, 2010.  

3.  Mehtha.N.K, ñMachine Tool Design and Numerical Controlò, Tata Mc-Graw Hill, Third Edition, 

2012   

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  Richard Budynas, Keith Nisbett, ñMechanical Engineering Designò, Mc Graw Hill, 2011. 

5.  Spotts.M.F, Shoup.T.E, Hornberger.L.E, ñDesign of Machine Elementsò, Prentice Hall of India 

Eighth Edition, 2004. 

6.  Robert.C.Juvinall, Kurt.M.Marshek, ñFundamentals of Machine Component Designò, John Wiley & 

sons, 5th  Edition, 2011. 

7.  Design Data, ñPSG College of Technologyò, 2013. 

8.  Gitin M Maitra, ñHandbook of Gear Designò, Tata Mcgraw-Hill, 2004. 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 
Cycle test I 

Cycle test 

II  
Cycle Test III 

Surprise 

Test 
Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 

 

 

 

15ME404 COMPUTER AIDED MANUFACTURING  
L T P C 

3 0 0 3 

Co-requisite:  Nil  

Prerequisite: 15ME202 

Data Book / 

Codes/Standards 
Nil  

Course Category  P PROFESSIONAL CORE 

MANUFACTURING  

ENGINEERING 

Course designed by  Department of Mechanical  Engineering  

Approval  -- Academic Council Meeting -- , 24th March 2016 

 

 

PURPOSE 

 

To familiarize with the components of computer aided manufacturing and production 

planning. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to understand the         

1.  Basics of manufacturing systems and CNC machines c k      

2.  Constructional features of CNC machines c k      

3.  Automation Systems c k      

4.  Material handling systems c k      

5.  Computer aided production planning C K      

 

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs 
Reference/ 

Text Books 

 
UNIT I: MANUFACTURING SYSTEMS AND CNC 

MACHINES  

9    



1.  
Manufacturing systems: Introduction, components, 

classification  and current trends  
1 C 1 

T1, Chapter 

13 

2.  Introduction to Group technology and its types 1 C 1 
T1, Chapter 

18 

3.  Part families, coding and classification. 1 C 1 
T1, Chapter 

18 

4.  PFA with case study 1 C,D 1 
T1, Chapter 

18 

5.  Machine cell design with numerical case study 1 C,D 1 
T1, Chapter 

18 

6.  CIM principles, elements. 1 C 1 
T1, Chapter 

24 

7.  Fundamentals of CNC machines, Classification, Developments 1 C 1 
T1, Chapter 

7 

8.  CNC principles of operation and features . 1 C 1 
R4,Chapter 

2, 

T1, 

Chapter 7 9.  Machining Centers and its types 1 C 1 
R4,Chapter 

2, 

T1, Chapter 

7  UNIT II - ELEMENTS OF CNC MACHINES  9    

10.  Types of Interpolations, Open loop and closed loop systems 1 C 2 R4,Chapter 

2 
11.  CNC controllers : Absolute and Incremental systems 1 C 2 R4,Chapter 

2 
12.  Introduction  to Direct Numerical Control and its types 1 C 2 R4,Chapter 

2 
13.  Introduction  to Adaptive Control and its types with case study 1 C 2 R4,Chapter 

2 
14.  Machine structures and its slide ways with types 1 C 2 R4,Chapter 

3 
15.  Linear bearings and Recirculating ball screws 

1 C 2 
R4,Chapter 

3 

16.  Drives :Spindle and Feed drives, hydraulic & pneumatics 1 C 2 R4,Chapter 

3 
17.  Positional and Velocity feedback devices 1 C 2 R4,Chapter 

3 
18.  ATC and automatic pallet system 1 C 2 R4,Chapter 

3 
 UNIT III - AUTOMATION AND AUTOMATED 

ASSEMBLY SYSTEMS 
9    

19.  Automated manufacturing system :Historical development and 

future trends 
1 C 3 

T1, Chapter 

4 

20.  
Automation :Need, basic elements, levels and advanced 

automation functions 
1 C 3 

T1, Chapter 

4 

21.  Automated assembly:  Fundamental, system configuration, part 

delivery at Workstation and its applications 
1 C 3 

T1, Chapter 

17 

22.  Design for automated assembly 1 C,D 3 
T3, Chapter 

17 

23.  Quantitative analysis of assembly systems 1 C,D 3 
T1, Chapter 

17 

24.  Line balancing algorithm: Largest candidate rule, simple 

problems. 
1 C,D 3 

T1, Chapter 

15 

25.  
Line balancing algorithm: Kilbridge and Wester method , 

simple problems. 
1 C,D 3 

T1, Chapter 

15 

26.  
Line balancing algorithms, Ranked positional weights method, 

Computerized techniques, simple problems. 
1 C,D 3 

T1, Chapter 

15 



27.  
Line balancing algorithms, Computerized techniques, simple 

problems. 
1 C,D 3 

T1, Chapter 

15 

 UNIT IV ï FMS & MATERIAL HANDLING  SYSTEMS 9    

28.  Introduction to FMS, types, applications and benefits. 1 C 4 
T1, Chapter 

19 

29.  FMS :components, Layout Configurations, implementation 1 C 4 
T1, Chapter 

19 

30.  Quantitative analysis of FMS, simple problems 1 C,D 4 
T1, Chapter 

19 

31.  Automated material handling systems, conveyor system 1 C 4 
T1, Chapter 

10 

32.  Automated guided vehicles, pallets 1 C 4 
T1, Chapter 

10 

33.  
Automated storage and retrieval systems, Carousel storage 

system 
1 C 4 

T1, Chapter 

11 

34.  
Introduction to Industrial Robots, Robot physical Configuration, 

Basic Robot motions 
1 C 4 

T1, Chapter 

8 

35.  Technical features-work volume, Precision & accuracy of robot 

with simple problems  
2 C,D 4 

T1, Chapter 

8 

 
UNIT V - COMPUTER AIDED PRODUCTION 

PLANNING AND CONTROL  
9    

36.  Introduction to Computer aided production planning , 

Application of computers 
1 C 5 

T1, Chapter 

25 

37.  Materials Requirement planning  with Case study  
1 C 5 

T1, Chapter 

25 

38.  Management Resource planning with  case study 
1 C 5 

T1, Chapter 

25 

39.   Capacity Planning and Data collection systems 
1 C 5 

T1, Chapter 

25 

40.  Shop floor control and monitoring  systems  
1 C 5 

T1, Chapter 

25 

41.  Inventory control and Case study 
1 C 5 

T1, Chapter 

25 

42.  JIT approach and Case study 
1 C 5 

T1, Chapter 

25 

43.  Lean Manufacturing 1 C 5 
T1, Chapter 

26 

44.  Agile manufacturing 1 C 5 
T1, Chapter 

26 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Mikell P. Groover, ñAutomation, Production systems and computer integrated manufacturingò, 

Prentice Hall of India Private Ltd., New Delhi, 2008. 

2.  Yoran Koren,òCOMPUTER CONTROL OF MANUFACTURING SYSTEMSò Tata McGraw-Hill 

Edition 2005 

3.  M.S.Sehrawat,J.S.Narang ñCNC MACHINESò Dhanpat Rai & Company Private Limited, New 

Delhi. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

1.  Ibrahim Zeid, ñCAD/CAM Theory and Practiceò, Tata McGraw-Hill Publishing Co. Ltd., New Delhi, 



2010.  

2.  James Madison, ñCNC Machining Hand Bookò, Industrial Press Inc., New York,1996. 

3.  Barry Hawkes, ñThe CAD/CAM Processò, Wheeler Publishing, 1992. 

4.  Hans B. Kief and Frederick Waters, T., ñComputer Numerical Control - A CNCReference Guideò, 

Macmillan / McGraw-Hill, New York, 1992. 

5.  Radhakrishnan.P, Subramanyan.S and Raju.V, ñCAD/CAM/CIMò, New Age International Publishers, 

2000. 

6.  Rao.P.N, Tewari.N.K and Kundra.T.K, ñComputer Aided Manufacturingò, Tata McGraw-Hill, New 

Delhi, 2008 

7.  Mikell P. Groover, Emory W. Zimmers Jr., ñCAD/CAM:Computer Aided Design and 

Manufacturingò, Prentice Hall of India Private Ltd., New Delhi, 2008. 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 
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PURPOSE 

 

To introduce the concept and components of mechatronics systems. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to         

1.  Understand the basic key elements of mechatronics systems. a       

2.  Have cognizance on performance of sensors and transducers.  e      

3.  Understand different actuation systems, signal processing and controllers. a e      

4.  Program the PLC.  e      

5.  Design mechatronics system and its applications.  e      

 

Session Description of Topic 
Contact 

hours 

C-

D-

I -O 

IOs Reference 

 UNIT I: INTRODUCTION TO MECHATRONICS  8    

1.  Introduction to Mechatronics systems 1 C 1 1 

2.  
Mechatronics system components and Measurement Systems, 

Control Systems. 
1 C 1 1 

3.  Open and Closed Loops Systems temperature control  1 C 1 1 

4.  Water level controller and Shaft speed control 2 C 1 1 

5.  Transfer function : Laplace transform, system in series and 1 C,D 1 1 



System with feedback loop 

6.  Sequential Controllers : Washing machine control 1 C 1 1 

7.  Sequential Controllers : Digital camera 1 C 1 1 

 UNIT II: - SENSORS AND TRANSDUCERS 11    

8.  Introduction to sensors and transducers and classifications 1 C 2 1 

9.  
Principle and working of Resistive, capacitive, inductive and 

resonant transducers 
2 C 2 1 

10.  
Optical measurement systems for absolute and incremental  

encoders 
1 C 2 1 

11.  Photo electric sensor and vision system 1 C 2 1,2 

12.  Fiber optic transducers 2 C 2 2 

13.  Solid state sensors and transducers for magnetic measurements 1 C 2 1,2 

14.  Temperature measurements 1 C 2 1 

15.  
Chemical measurements, piezoelectric sensor and 

accelerometers 
1 C 2 1,2 

16.  Ultrasonic sensors and transducers for flow and distance 1 C 2 2 

      

 UNIT III: ELECTRICAL DRIVES AND 

CONTROLLERS  

10    

17.  Introduction, Electromagnetic Principles, Solenoids and 

Relays 
1 C 3 1 

18.  Electrical drives of stepper motors, servo motors. 2 C 3 1 

19.  Operational amplifier. 1 C 3 1 

20.  A/D converters & D/A converters. 2 C 3 1 

21.  
Signal processing, Multiplexer and Introduction to Data 

acquisition  system 
1 C 3 1 

22.  Proportional, Integral, Derivative and PID controller 1 C 3 1 

23.  
Introduction to Micro controller : M68HC11 and 

ATMEGA328  
2 C 3 1 

 UNIT IV : PROGRAMMABLE LOGIC CONTROLLERS  8    

24.  
Basic structure, Programming units and Memory of 

Programmable logic controller 
2 C 4 1 

25.  Input and Output Modules, Mnemonics for programming 1 C 4 1 

26.  Latching and Internal relays 1 C,D 4 1 

27.  Timers, Counters and Shift Registers 2 C,D 4 1 

28.  Master relay and Jump Controls 1 C,D 4 1 

29.  
Programming the PLC using Ladder diagram for Simple 

applications. 
1 C,D 4 1 

 
UNIT V: MECHATRONICS SYSTEM DESIGN AND 

APPLICATION  
8    

30.  
Mechatronics in Engineering Design, Traditional and 

mechatronics design 
1 C 5 1 

31.  Car park barriers using PLC 1 C 5 1 



32.  Pick and Place robots and Bar code reader 2 C 5 1 

33.  Wind screen wiper using stepper motor control. 1 C 5 1 

34.  Car Engine management systems 1 C 5 1 

35.  
Case studies for Coin counters, Robot walking machine, Boiler 

control using PID. 
2 D 5 8 

 Total contact hours  45 

 

 

LEARNING RESOURCES  

Sl. 

No.  
TEXT BOOKS  

1.  Bolton.W, ñMechatronicsò, Addison Wesley, 4th Edition, New Delhi, 2010. 

2.  Bradley.D.A, Dawson.DBurdN.C.and Loader A.J, ñMechatronicsò, Chapman and Hall Publications, 

New York, 1993. 

3.  Jacob Fraden, ñHandbook of Modern Sensors Physics, Designs, and Applicationsò, Third Edition, 

Springer-Verlag New York, 2004. 

 REFERENCE BOOKS/OTHER READING MATERIAL  

4.  James Harter, ñElectromechanics, Principles and Concepts and Devicesò, Prentice Hall, New Delhi, 

1995. 

5.  David W. Pessen, ñIndustrial Automation Circuit Design and Componentsò, John Wiley, New York, 

1990. 

6.  Rohner.P, ñAutomation with Programmable Logic Controllersò, Macmillan / McGraw Hill, New 

York, 1996. 

7.  Brian Morris, ñAutomatic Manufacturing Systems Actuators, Controls and Sensorsò, McGraw Hill, 

New York, 1994. 

8.  Godfrey C. Onwubolu, ñMechatronics Principles and applicationsò, Butterworth-Heinemann, New 

Delhi, 2006. 

 

 

Course nature Theory 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment tool Cycle test I Cycle test II Cycle Test III Surprise Test Quiz Total 

Weightage 10% 15% 15% 5% 5% 50% 

End semester examination Weightage : 50% 
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PURPOSE 

 

To understand the various measuring techniques in dimensional ,optical and computer aided 

inspection in the industries and its role in SQC. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Know the various standards of measurement (line, end and wavelength 

standards). 

a  e     

2.   Measure  gear, thread and form errors  a b      

3.   Calibrate the various measuring instruments  b      

4.   Explore and use the Computer aided measurement techniques.    k    

5.  Understand the basics of sampling  and control charts   b      

 

Sl. No.  Description of experiments 

Con

tact 

hour

s 

C-

D-

I -

O 

IO

s 

Refer

ence 

1.  
Use of Precision Measuring Instrument (linear and angular) and 

Gauges 
2 I,O 1 1 

2.  Gear tooth measurement using Gear tooth vernier 2 O 2 1 

3.  Gear parameter measurement using  Parkinson Gear Tester 2 O 2 1 

4.  
Thread Parameter measurement using floating carriage micrometer, 

thread micrometer 
2 O 2 1 

5.  
 Calibration of Measuring Instruments( Micrometer, Vernier 

Caliper, Vernier Height gauge and Dial Gauge) 
2 I,O 3 1 

6.   Indirect method of measurement using standard balls and rollers 2 I,O 1 1 

7.  Usage of various comparators( mechanical, electrical ,pneumatic ) 2 I 1 1 

8.  Circularity measurement using mechanical Comparator , CMM 2 I 4 1 

9.  Attribute Control Charts using Go, No-Go gauges  2 I,O 5 1 

10.  Variable  Control Charts ( x bar-R chart) and process capability 

studies 
2 I,O 5 1 

11.  
Various parameter measurement using Computerized profile 

projector 
2 I,O 4 1 

12.  
Gear and Thread measurement using Computerized profile 

projector 
2 I,O 2,4 1 

13.  Straightness, flatness measurement using autocollimator 2 I,O 1 1 

14.   Engine Bore Straightness using bore dial gauge 2 O 1 1 

15.  
Nomenclature of single point cutting tool using tool makers 

microscope 
2 O 4 1 

16.  Surface roughness measurement 2 I 4 1 

17.   Demo on Interferometers and measurements using laser 2 C 4 1 

18.   Fundamental measurement using CMM, automatic probing 2 O 4 1 

19.  Angle measurements using Sine bar, Sine Center 2 O 1 1 

20.  Measurement using Machine Vision system  2 O 4 1 



 Total contact hours  
 

30 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 
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ENGINEERING 
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PURPOSE 

 

To familiarize programming techniques in CNC part programming and the machining 

procedure in CNC machines. 

INSTRUCTIONAL OBJECTIVES   STUDENT 

OUTCOMES 

At the end of the course, student will be able to        

1.  Part programming for Lathe operations and milling operations. c k      

2.  Canned cycles for different operations. c k      

3.  Machining of components using CNC Lathe and CNC milling machine. c k      

4.  CAM software  k      

 

Sl. 

No.  
Description of experiments 

Contact 

hours 

C-

D-

I -

O 

IOs Reference 

    1 
Manual Part Program for Facing, Step turning, Taper and 

Finish Turning using ordinary cycle 

 

2 I 1 1,2,3 

    2 
Manual Part Program for Facing, Step turning, Taper and 

Finish Turning using canned cycle.  

 

2 I 2 1,2,3 

    3 
 Manual Part Program for Grooving, Threading and Axial 

Drilling using canned cycle.                  
2 I 2 1,2,3 

    4 
Generate the NC Code for Turning operation using CAM 

software. 
2 I 4 1 



     5 
Manual Part Program for Linear and Circular Interpolation 

using Milling operation. 
2 I 1 1,2,3 

     6 Manual Part Program for Mirroring operation 2 I 1 1,2,3 

     7 
Manual Part Program for Drilling and Threading Operation. 

 

2 I 1 1,2,3 

     8 
Generate the NC Code for Milling operation using CAM 

software. 
2 I 4 1 

     9 
Model a Simple profile Using Turning operation and verify 

the toolpath using CAM software 
2 I 1,4 1 

    10 
Model a Simple profile Using Milling operation and verify the 

toolpath using CAM software 
2 I 1,4 1 

    11 
Model a Simple profile Using wire-cut EDM and verify the 

toolpath using CAM software 
2 I 1,4 1 

    12 
Machining of components on FMS Turning and Milling 

Center. 
2 I,O 3 1 

    13 
Machining of components on CNC Turning and Milling 

Center. 
2 I,O 3 1 

    14 
Machining of components on Wire Cut Electrical Discharge 

Machine. 
2 I,O 3 1 

    15 Mini project   2 I,O 1,2,3,4 2,3 

 Total contact hours  
 

30 

60  

LEARNING RESOURCES 

Sl. 

No.  
REFERENCES  

1.  Laboratory Manual  

2.  Narang, JS, ñCNC Machines and automationò, Dhanpat Rai & Co. Ltd, 2016. 

3.  James Madison, ñCNC Machining Hand Bookò, Industrial Press Inc., New York, 1996. 

 

 

 

Course nature Practical 

Assessment Method (Weightage 100%) 

In-

semester 

Assessment 

tool 

Experiment

s 
Record  

MCQ/Quiz/Viva 

Voce 

Model 

examination 
Total 

Weightage 40% 5% 5% 10% 60% 

End semester examination Weightage :  40% 

 

 

 

 



 


