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SCHEME

B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

NS(') Course Code CourseTitle L T P | Credits
1. | CYL197 Engineering Chemistry 3 0 1 4
2. | MTL101 Mathematics-| 3 1 0 4
3 | ECL119 Basi_c Ele_ctrical & Electronics 4 0 5
Engineering
4 | csL126 Fu_ndamental sof IT & Programming 5 1 1 4
using Python
5. | ENL101 Communicative English 2 0 0 2
6. Elective-l 2 0 0 2
7. | MEP101 Workshop Practices 0 0 2 2
List of Electives-I:
1. | PBL121 Punjabi (Compulsory)OR 210 0
2. | PBL122* Hedt dart 20 ]0 5
3 | HSL101* Punjab History & Culture > | 0o 0
' (1450-1716) OR
Total Credits: | 16 | 2 5 23

Note:

1. * Special Paper in lieu of Punjabi Compulsory, For those students who are not
domicile of Punjab.

2. Studentsarerequired to attempt five questions, selecting at least one question from
each Section. Thefifth question may be attempted from any Section.
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2.

B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

NS('). Course Code CourseTitle L T P | Credits
1. | CEL120 Engineering Mechanics 3 1 0 4
2. | MEL120 Engineering Graphics & Drafting 2 0 2 4
3 MTL102 Mathematics-| 3 1 0 4
4, PHL183 Physics 3 1 1 5
5. | MEL110 Introduction to Engg. Materias 3 0 0 3
6. Elective-l 2 0 0 2

Drug Abuse: Problem, Management
/. | SOALDL and gIJDre'venti on(CompiJI soryagaper)) 210 0 2
List of Electives-II:
1. | PBL131 Punjabi (Compulsory)OR 2|0 0
2. | PBL132* Hedt Ut 210 |0 5
HSL102* Punjab History & Culture
3. (1717-1947) OR 21010
Total Credits:; 18 | 3 3 24

Note:

* Special Paper in lieu of Punjabi Compulsory, For those students who are not

domicile of Punjab

Studentsarerequired to attempt five questions, selecting at least one question from

each Section. Thefifth question may be attempted from any Section.




B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

NS(IJ. Course Code CourseTitle L T P | Credits
1. MTL201 Mathematics-111 3 1 0 4
2. MEL 211 Solid Mechanics 3 1 0 4
3. MEL 213 Thermodynamics- | 3 1 0 4
4. MEL 214 Engineering Materids 3 0 0 3
5. MEL 215 Machine Drawing 3 1 1 5
6. ESL 220 fggg‘;ﬂ&e?;dpa%gg'% 20l o0 2
7.

List of Practicals

1. MEP 211 Solid Mechanics Lab 0 0 1 1
2. MEP 214 Engineering MateriasLab 0 0 1 1
3. MEP 216 Summer Training* - - - S/IUS
4. MEP 218 Basic Simulation Lab 0 0 1 1
5. MEP 219 Computer Graphics Lab 0 0 1 1

Total Credits: 17 4 5 26

nd
* The student should undergo summer training at the end of 2 Semester .The result will be
satisfactory (S) or unsatisfactory (US).



B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

S. No. Course CourseTitle L T P | Credits
Code
1. MEL 221 Mechanisms & Machines 3 1 0 4
2. MEL 224 Design of Machine Elements 3 1 0 4
3. MEL 225 Fluid Mechanics 3 1 0 4
Mechanical Measurement and
4. MEL 226 Metrology 3 0 0 3
5. MEL 227 Primary Manufacturing 3 0 0 3
Interdisciplinary Course— |1
6. PSL055 Human Rights and Constitutional 2 0 0 2
Duties ( Compul sory Paper)
List of Practicals
1. MEP 221 Mechanisms & Machines Lab 0 0 1 1
2. MEP 224 Design of Machine ElementsLab 0 0 1 1
3. MEP 225 Fluid Mechanics Lab 0 0 1 1
M echanical Measurement and
4, MEP 226 Metrology Lab 0 0 1 1
5. MEP 227 Primary Manufacturing Lab 0 0 1 1
Total Credits. | 17 3 5 25
NOTE:

The students of B. Tech. (Mech. Engg.) 4™Semester are required to under go Industrial Training four
to six weeks after their major examination of 4"Semester in any Industry/ Institute of repute. The viva
voce will be held along with the viva voce of 5" Semester.



B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

N86 Course Code CourseTitle L T P | Credits
1 MEL 310 Computer Aided Design 3 0 0 3
2. MEL 312 Vibration & Noise Control 3| 1]0 4
3 MEL 313 Heat Transfer 41 1] 0 5
4. Deptt. Elective Course—1 (D.E.-1) 3 0 0 3
5. Depitt. Elective Course— 11 (D.E.-II) 3 0 0 3
6. Inter disciplinary Course— I11: 4 0 0 4
List of Practicals
1 MEP 310 Computer Aided Design Lab 0 0 1 1
2. MEP 312 Vibration & Noise Control Lab 0 0 1 1
3. MEP 313 Heat Transfer Lab 0 0 1 1
4, MEP 314 Industrial Training ** - - - SuUS
5. Lab Elective- I 0 0 1 1
Total Credits: | 20 | 2 4 26
** The result will be satisfactory (S) or unsatisfactory (US).
List of Elective-l
NS(') Course Code CourseTitle L T P | Credits
1 MEL351 Advanced Mechanics of Solids 3 0 0 3
2 MEL355 Sensors and Actuators 3 0 0 3
List of Elective-ll
NS(') Course Code CourseTitle L T P | Credits
1. | MEL353 Welding Technology 3 0 0 3
2. | MEL354 Automobile Engineering 3 0 0 3
List of Practicals
1. | MEP353 Welding Technology Lab 0 0 1 1
2. | MEP354 Automobile Engineering Lab 0 0 1 1




B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

N86 Course Code CourseTitle L T P | Credits
1. MEL 320 Thermodynamics - | 4 1 0 5
2. MEL 323 Refrigeration and Air Conditioning 4 1 0 5
3. MEL 324 Mechatronics 3 0 0 3
4. MEL 325 Fluid Machinery 3 0 0 3
5. MEL 326 Machinery Fault Diagnostics 3 0 0 3
6. Deptt. Elective Course— 111 (D.E.-I11) 3 1 0 4
List of Practicals
1 MEP 320 Thermodynamics - 11 Lab 0 0 1 1
2. MEP 323 Refrigeration and Air Conditioning Lab 0 0 1 1
3. MEP 325 Fluid Machinery Lab 0 0 1 1
4, MEP 326 Machinery Fault Diagnostics Lab 0 0 1 1
5 Deptt. Elective Course— 111 (D.E.-I1I) 0 0 1 1

Lab
Total Credits: 20 3 5 28
List of Elective-lll

NSO' Course Code CourseTitle L T P | Credits
1. MEL361 Finite Element Methodsin Engineering 3 1 0 4
2. MEL364 Robotics: Mechanics and Control 3 1 0 4
List of Practicals
1 MEP 361 El;g te Element Methodsin Engineering 0 0 1 1
2. MEP 364 Robotics; Mechanics and Control Lab 0 0 1 1




B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

S Course . .
No. Code CourseTitle L T P | Credits
Non-Traditional & Computer Aided
L MEL 411 Manufacturing 3 0 0 3
2. | MEL 412 | Optimization Techniques 31 1] 0 4
3. | MEL 413 | Surface Engineering 31 0l 0 3
4, Deptt. Elective Course—- 1V (D.E.- IV) 4 0 0 4
5. Deptt. Elective Course—V (D.E.- V) 4 0 0 4
6. Genrra Electives ** 4 0 0 4
List of Practicals
1 MEP 411 Non-Traditional & Computer Aided 0 1
' Manufacturing
2. MEP 413 Surface Engineering Lab 0 0 1 1
3 MEP 416 Major Project 0 0 3 3
Total Credits: | 21 | 1 5 27
List of Elective-1V
NS(') Course Code CourseTitle L T P | Credits
1. MEL451 Non-destructive eval uation and testing 4 0 0 4
2. MEL455 Machine tools and machining 4 0 0 4
List of Elective-V
NS(') Course Code CourseTitle L T P | Credits
1 MEL457 M ec_hamcal Handling Systems & 4 0 0 4
Equipment
2. MEL458 Simulation of Mechanical Systems 4 0 0 4

** Relevant to the subject and to be decided by the Board of Control



B.Tech. (Mechanical Engineering) (CBEGS) 8" Semester

No Course Code CourseTitle P | Credits
1 MEP- 421 Indgs_trlal Training / In-Campus 20 20
Training
Total Credits: 20 20




B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

Course Name : Engineering Chemistry
Course Code : CYL-197
Credits(L-T-P) : 14(3-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

At the end of this course, the student should be able to understand the water quality requirement for
human consumption, different treatment process for municipal water treatment, application of glass,
ceramics, composites, magnetic materias, Role of refractories for synthesis of high performance
materials. Polymer, rubber and silicone material uses in daily life. Introduction to electrochemistry.
Application of CNT and graphene in electronics industry.

Total No. of Lectures—-45

L ecturewise breakup Number
of
lectures
SECTION - A
Water hardness. Common impurities of water, Hardness: Introduction, EDTA
1 | method for determination of hardness, degree of hardness. Numerical based on 4

hardness and EDTA method.

Water hardnessrelated problems. Boiler troubles, their causes, disadvantages and
2 prevention: Formation of solids (scale and sludge), carry over (priming and foaming), 2
corrosion and caustic embrittlement.

Water treatment techniques: Introduction, water purification techniques, steps
involved in purification of water, sedimentation, coagulation, filtration and

3 sterilization, chlorination. 3
Softening of water: Lime-Soda method, Zeolite method, Deionization/Demin-
4 | erdization methods. Numerical problems based on Lime-Soda and Zeolite softening 3
methods.
SECTION-B
Glasses, Ceramics, Composites Glassy state, glass formers and modifiers, types of
5 | glasses, manufacturing, applications. Ceramic structures, types of ceramics and their 6
properties. Composites; types, properties and applications.
Magnetic Materials: Introduction, types of magnetic materia, hard and soft ferrites,
6 | magnetic properties and applications. 3

Refractories. Definition, classification, properties, requisites of good refractory,
7 manufacturing of refractory, silica and fire clay refractory and their uses. Seger's 3
(Pyrometric) Cone Test and RUL Test.
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SECTION-C

Polymers. Introduction, classification and constituents of polymers, polymer
structure and properties, glass transition temperature (Tg), melting point (Tm),
structure-property relations (general), synthesis, properties and application of 6
commercial polymers (Bakelite, Polyethylene, Polypropylene, Polystyrene,
Polycarbonate, Polytetrafluoroethylene, Polyester and Nylon)

Polymer processing methods: Introduction, compounding, moulding (Injection,
Compression, Blow film and Extrusion). Application of polymers such as contact 3
lenses, bulletproof vest, etc.

10

Rubber: Introduction, natural rubber, vulcanization, different types of rubber,
synthesis of rubbers viz. Buna-S, BunaN, Butyl and neoprene rubbers, properties 3
and application.

SECTION-D

12

Silicone based compounds: Introduction, properties, preparation of silicones, cross-
linked silicones, silicon fluids or oils, silicon elastomers and their applications. 2

13

Electrochemistry: Introduction, Strong, moderate and weak electrolytes, degree of
ionization, factors affecting degree of ionization, Arrhenius theory of ionization,
specific conductance, molar conductance, Faraday’s Law of electrolysis, Chemical
cdlls, distinguish between eectrolytic and galvanic cell, reversible and irreversible 4
cells with examples. Standard electrode (reduction) potentiad of half-cells.
Applications of electrochemistry in daily life.

14

Nanomaterial: Introduction, properties, general methods of preparation. Applications

of fullerenes, CNTs and graphene. 3

List of Practicals:

©OoNOORr®WNER

el
NP O

Determination of total hardness of Water.

Determination of temporary and permanent hardness of water.

To determine the strength of sodium carbonate in given sample of washing soda.

To determine the strength of sodium carbonate and sodium hydroxide in caustic soda solution.
To determine the strength of acetic acid in vinegar

Find the strength of KMnO4 solution with oxalic acid

Find the strength of KMnO4 solution with Mohr’s salt.

To determine the number of water molecules in Mohr’s salt by titration method.
Determination of relative viscosity of agiven liquid with respect to water by viscometer.
Determination of surface tension of agiven liquid by drop number method by stalagmometer.
To determine the strength of strong and weak acid conductometry

To determine the critical micelle concentration of a soap (sodium laurate) by surfacetension
measurements.
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Course Outcomes:

Develop new methods to produce soft water for industrial use and potable water at low cost.

Replace metals with polymer in different application areas.

Develop low cost and new methods for synthesis of Nano materials.

Apply their knowledge for development of new application of € ectrochemistry.

Demonstrate the knowledge of polymer materials for advance engineering applications.

al bW |IN|PF

Suggested / Reference Books:

1
Engineering Chemistry by P.C. Jain & Monica Jain Dhanpat Rai Publishers, NewDelhi.2014.

Physical Chemistry by A. Peter and J.de. Paula 10" Edition Oxford University Press, 2014.

3 Inorganic Polymers by P.B. Saxena, Discovery Publishing House, 2007.

4 Ferrite materials by V.R.K. Murthy & B. Viswanathan, SpringerVerlag, Berlin, 1990

Advanced practical physical chemistry by J.B Yadav by Krishna’s educational publishers.

E-learning resource: https.//nptel.ac.in/courses.php
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

Course Name : Mathematics-|
Course Code : MTL-101
Credits(L-T-P) ;14310

Total Marks : 100

Mid Semester Examination | 20% weightage
End Semester Examination | 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

The aim of the course is to introduce the different topics of calculus. The approximation of complex
functions in term of power series, by using Taylor and Maclaurin’s expansion is to be discussed. The
power series approximation of functions makes its study simple as it is easy to do agebraic
manipulation with series. The theory of convergence of infinite series will help in identifying whether
the power series approximate the given function. The theory of vector calculus along with its
applicationsin study of electric field and magnetic field etc. will be introduced.

Total No. of Lectures—

Number

L ecture wise breakup of
L ectures

SECTION - A

Infinite Series. Sequences and sub sequences and their convergence, Cauchy
sequence, Infinite series and their convergence, Standard tests for convergence
1 | including p—test, Ratio test, Comparison test, Raabe’s test, Cauchy Integral test,
Cauchy root test, Gauss’s test, Absolute convergence, Alternating series and its
convergence, Power series.

SECTION-B

Cdculus-l: Partial derivatives, Euler’s theorem on homogeneous functions,
Maclaurin’s and Taylor’s expansions of single and two variables, Maxima and
2 | minimaof functions of several variables, Lagrangian method of multipliers.

SECTION-C

Cdculus-l1: Multiple integrals and their use in obtaining surface areas and volumes
3 | of solids.
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SECTION-D

Vector Caculus. Scalar and Vector point functions, Differentiation of vectors,
Gradient of a scalar field, Divergence and Curl of a vector field and their physica
4 | interpretations, Line integral of a vector field, Surface integral of a vector field,
Volume integral of a scalar field, Green’s theorem, Stokes theorem, Gauss
divergence theorem (without proofs) and their applications.

Course Outcomes:

It will help in the study of complex mathematical functions by approximating them with
power series expansions.

2 Electric field, magnetic field can be studied using vector cal culus techniques.

It will equipped the studentsin determining whether the given function can be approximated
with the power series.

Suggested / Refer ence Books:

1 LouisA. Pipes. Applied Mathematicsfor Engineers and Physicists, McGraw Hill Book Company.

2 Kreyszig: Engineering Mathematics, Wiley Eastern Ltd.

3 B.S. Grewal: Higher Engineering Mathematics, Khanna Publisher, New Delhi.
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

Course Name |Basic Electrical & Electronics Engineering
Course Code . |[ECL-119

Credits(L-T-P) . (401

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

Thiscourseisaimed to introduceimportant initial understanding of electrical and el ectronics engineering
to the 1% year students, this will act as the foundation for the advanced el ectronics courses. The aim of
this course is to familiarize the students to the basics of electricity, eectrical machines and the basics of
electronic devices. so that they can use this knowledge in relevant applications.

Total No. of Lectures—48

Numbe
L ecture wise breakup r of
L ectur
SECTION-A
Electricity and power supply: Features of the power supply system, power
station, transmission, distribution lines, difference between AC and DC, voltage,
current and resistance, concept of electromagnetic induction and production of
aternating em.f - single phase and 3 phase, 3-phase star and delta connections,
1 voltage and current relations. 12

Electrical Machinery: Transformer, itsworking principle, types of transformers
and their applications, performance losses, efficiency and voltage regulation,
open circuit and short circuit tests on transformer, auto transformers.

SECTION-B

Circuit Analysis: A brief review of DC and single phase AC circuits. , Star-delta
load transformation, concept of balanced and unbalanced three phase circuits,
measurement of power and power factor in three phase balanced circuits.

2 Semiconductors. Introduction to semiconductors, Intrinsic Semiconductor, n- 12
type and p-type semiconductors, Effect of Doping, Fermi levels, Charge flow in
semiconductors.
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SECTION-C

PN junction diode: Theory of PN junction diode, depletion layer, barrier potential,
Volt-Ampere Characteristics, Current Components, Storage Capacitance and
transition capacitance, Junction diode switching times, Zener diode, LED,
Photodiode, Varactor diode, Schottky diode 12

Bipolar Junction Transistors. Junction Transistor, Current components, transi stor
asan amplifier, CB, CE and CC configurations and characteristics.

SECTION-D

Fundamentals of DC & AC Motors. Working principle, construction, types &
characteristics of DC motor, Working principle of Single-Phase & Three-Phase
Induction motor, Three phase synchronous motor.

Control and Protection: Control mechanism, principle and applications of 12
protection devices. Fuses, MCB, LCB, relays. Need& types of earthing and
grounding, Cables, Construction of LT & HT cables.

Course Outcomes: After study of this subject the student will become

1 Familiar with the electricity production, distribution and the use of control/protection devices.

2 Ableto understand the working and applications of e ectrical machines.

3 Ableto understand the basics of semiconductor devices and their applications.

4 Familiar to the concept of rectification and filtration circuits.

5 Ableto analyze the basic DC and AC circuits and to solve related circuit problems.

Suggested / Reference Books:

1 Principles of Electrical Engineering by Gupta BR; S. Chand and Company, New Delhi.

2 Electrical Technology by Hughes Edward; The English Language Book Society and
Longmans.Group Limited, London

3 Electrical Machines by Bhattacharya SK; Tata McGraw Hill, Delhi.

4 Basic Electrical Engineering by T.K. Naggarkar& Ms. Sakhija Seventh Edition 2008, Oxford
University Press.

5 Electronic Devices and Circuit Theory, Boylestad R.L. VIII Edition, Pearson Education, 2008.

6 Electronic Fundamentals & Application, J.D. Ryder, PHI, 2006.

7 Experimentsin Electrical Engineering by Bhatnagar US; Asia Publishing House, Bombay.
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PRACTICAL:

Study of VI characteristics of PN junction

Study of Half wave, full wave & Bridge rectifiers.

Study of ssimple capacitive, T & 11 filters.

Study of zener as a voltage regulator.

Study of transistor characteristicsin CC, CB and CE configuration
To study the performance characteristic of clipper circuit

N o g M DN PRE

To study the performance characteristic of clamper circuit
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

Course Name Fundamentals of information technology and programming
using python

Course Code CSL 126

Credits (L-T-P) 4(2-1-1)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

At the end of this course, the student should be able to understand the basics of computer as well as
programming. The students are able to write programs. This course introduces computer programming
using the Python programming language. Emphasisis placed on common algorithms and programming
principles utilizing the standard library with Python.

Total No. of Lectures—

L ecture wise breakup Number
of
Lectures
SECTION - A

Block diagram of Computer, Associated peripherals, Memories — RAM, ROM,
Secondary Storage Devices, Classification of Computers and Languages,
Introduction to Compilers, Interpreter and Assemblers, Introduction of various
operating system with their file system.

SECTION-B

Algorithm and Flowchart, Introduction to Python and Setting up the Python
development environment, Basic syntax, interactive shell, editing, saving, and
running a script, Concept of datatypes, Random number, Real numbers, immutable
variables, Python console Input / Output. Arithmetic operators and expressions,
Conditions, Comparison operators, Logica Operators, Isand In operators, Control
statements: if-else, Nested If-Else, Loops (for, while)

SECTION-C

Built in function and modules in python, user defined functions, passing
parameters, arguments and return values; formal vs actual arguments, Recursion,
lists, Common List operations

SECTION-D

String Handling, Unicode strings, Strings Manipulation:-compare strings,
concatenation of strings, Slicing strings in python, converting strings to numbers
and vice versa. Strings and text files; manipulating files and directories, osand sys
modules; text files: reading/writing text and numbers from/to afile; creating and
reading aformatted file (csv or tab-separated).
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Course Outcomes:

Implement a given algorithm as a computer program in python language with the understanding
1 | of hardware components and memory utilization.

Able to use standard programming constructs. repetition, selection, functions, composition,
modules and different datatypes

Adapt and combine standard algorithms to solve a given problem (includes numerical as well as
non-numerical agorithms) and to debug the program written in python language

Suggested / Reference Books:

Computers Today by Sanders.

Fundamentals of Computers TTTI Publication.

Learning Python by Mark Lutz, 5th edition

Python cookbook, by David Beazley , 3rd Edition

Python Essential Reference, by David Beazley , 4th edition

Python in aNutshell, by Alex Mortelli, 2nd Edition.

N OO AW N

Python programming: An Introduction to computer science, by John Zelle, 2nd Edition.
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

ENL-101: COMMUNICATIVE ENGLISH -l

Credits: 2-0-0

Total Marks-50

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at |east one question from each Section. The fifth

guestion may be attempted from any Section.

Objective: To introduce students to the skills and strategies of reading and writing by
identifying organizational patterns, spotting classification systems and understanding
associations between ideas. This course will prepare studentsto read a variety of texts and also
to communicate more effectively through writing. The course will also pay special attention to

vocabulary building.

Prescribed Text books:
The Written Word by Vandana R. Singh, Oxford University Press, New Delhi.
Making Connections. A Strategic Approach to Academic Reading by Kenneth J.
Pakenham, Second Edition.

SECTION-A
“Word List”, “Correct Usage of Commonly used words and Phrases” from the chapter
“Vocabulary” given in The Written Word by Vandana R. Singh.

SECTION-B
Letter- writing as prescribed in The Written Word by Vandana R. Singh.
Report writing as prescribed in The Written Word by Vandana R. Singh.

SECTION-C
Section 1 from Making Connections: A Strategic Approach to Academic Reading by
Kenneth J. Pakenham, Second Edition.

SECTION-D
Section 2 from Making Connections: A Strategic Approach to Academic Reading by
Kenneth J. Pakenham, Second Edition.
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

Course Name . [Workshop Practices
Course Code : MEP-101
Credits(L-T-P) : 2(0-0-2

Total Marks : 200

Mid Semester Examination . |20% weightage
End Semester Examination . |80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

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

1. Understand applications of hand tools and power tools.

2. Understand the operations of machine tools.

3. Select the appropriate tools required for specific operation.

4. Comprehend the safety measures required to be taken while using the tools.

Total No. of Practicals— 48

Number
L ecture wise breakup of
Practicals
SECTION - A
Carpentry Shop:
(8 Study of tools & operations and carpentry joints.
1 (b) Simple exercise using jackplane. 6

(c) To prepare haf-lap corner joint, mortise &tennon joints.
(d) Simple exercise on wood working lathe.

Fitting (Bench Working) Shop:
() Study of tools & operations

2 (b) Simple exercisesinvolving fitting work. 6

() Make perfect male-femalejoint.

(d) Simpleexercisesinvolving drilling / tapping / dieing.

SECTION-B

Black Smithy Shop:

() Study of tools & operations
3 (b) Simpleexercisesbased on black smithy operations such as upsetting, drawing 6
down, punching, bending, fullering& swaging.

Welding Shop:

(8) Study of tools & operations of Gaswelding & Arc welding.
4 (b) Simple butt and Lap welded joints. 6
(c) Oxy-acetylene flame cutting.
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SECTION-C
Sheet-metal Shop:
5 (@) Study of tools & operations.
(b) Making Funnel complete with soldering.
(c) Fabrication of tool-box, tray, electric panel box etc.
M achine Shop:
(8) Study of Single point cutting tool, machine tools and operations.
6 (b) Planeturning.
(c) Step turning.
(d) Taper turning.
(e) Threading.
SECTION-D
Foundry Shop:
(8 Study of tools & operations
7 (b) Pattern making.
(c) Mould making with the use of a core.
(d) Cadting
8 Electrical and Electronics Shop:
CourseOutcomes:
1 | Toacquire skillsin basic engineering practice, measuring skills and practical skillsin the trades.
2 | To provides the knowledge of job materialsin various shops.
3 | Toidentify the hand tools and instruments.
To provides the knowledge of core technica subjects for making and working ofany type of
4 | project.
Understand modern manufacturing operations, including their capabilities,limitations, and how
S | todes gn economically.
5 Gain insight into how designers influence manufacturing schedule and cost, andcost of different
components.
4 Learn how to analyze products and be able to improve their manufacturability andmake the cost
effectively.
Suggested / Refer ence Books:
1 | Lab Manua to be provided by Department of Mechanical Engineering
2 | Work shop technology by Hajraand Chaudhary
3 | Work shop technology by Chapmen
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

PBL 121 : dardt smt - |
: 3 ufe Fafse : 2
IS Mg . 50

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage
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. ot wiggdrarel € ga3 (031, worast, R, At 3 wima); femaw g,
HEE WF (F-mmEY)

AoHG-t
FaesH Ut Afgz (Fun 37 gfifed &9, 37 Awr AEe)
Ffezr Iar 58 gt
(@t = Hies, Ifez-Aa, fereRg, Jfe-a®)
. B 9o (desiuga, AW w3 g83 fefimr €3) - 10 3y feuese
(@®H €8 »3 Wd BT wigmm)

AoHS-H
Ad<sH Uadt Afaz (Fum. 37 dfifeg &9, 37 Hwr ASE)
IS IET ;14 STEM
(@oet € fereHg, A, JIe-9))

. HU, »Hy : &3 09 fed »Hu meet § Hu 9dar
(15 Ufged™ T HT wHT wfsn II=GE)

AIHG-3T
AdesH Uadt mfgg (Fum. 37 dfifeg &9, 37 Hwr ASeE)
IS I - 58 JITEMT
(@get = fer=Ag, A9, Joe-a®)
. wiyedt ferfzog ¢ fodt, Tesdt 3 mme IEifetingt o Hdus
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ATfEa yAIar

1. Jfiedus fHw g93, YAt afesr w fefsom, dat wemedt, féet
A SE3HS, WH3AT
3. geoe Hw udles, dadt Jaet e fef3gm, daet nigret, et
4. 3 JfMfed dq, Urdt Joet € Aed 3 WHg IOF, fHw gead, »ifEFal
5. Jgdiez iy 3 famst 3 Hw, area dndt fenmrage, dag watesthet,
EEISIE]
6. g fHw g3, Ut fenrags - o'z 3 fega, 935 yams, sfmre
7. el AT, YAt fonaas @ He® Hasy, <t Aig3 ydms, »ifH3Ad
8. Uddl Imr 8y, IE3dt BH WE How, WifEHTI
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

PBL-122: vedt darst
(In lieu of Compulsory Punjabi)

AHT ;3 ufe Jafse @ 2
IS Md : 50

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage

. YA U3d € 979 99T J&dll I9 g9 fed ¥ yrs Ug Aedl
2 fefenraet 3 98 Ud YHs 998 I&1 I9 991 &8 fea yus sat 31 dvef yRs
far & g1 feg oz 77 Haer Ji
3.  J99 YHG ¥ §9Ed Wid TS|
4 Qud He 936 @& "dd ¥d 3T YyHST € €3 »idl U 3 Su 99 QuyHsT g 9
Ao JI
AAHG-8

U wiydt : wiag qu, Wit
(Hedt TTUET)
Famyg (faet, fodt, »iga) : uge 3 <93
A -5t
Ut meT gE39 0 HEd AeusE
HUdS HA], l—TLjo{:i Ha<, Iz weEe
H® HEE, wdi3d i3 Ug3d

Aams-Ht
HegEs 3 fedudaa meEe

Aams -5t
Je3 T W3 fout ¥ o, g vl 2 o, 43 T o
feg 3 A 39 foedt moet few

HJTES UASaT

1. gor Hy g9z, dadt fenags @ Uiz w3 fedq, 935 ydms, BftmreT
2. st Ui, aRzdt BE s Hed, 919 awd o galeaet, wifiEHal

3. st Aees, Uaht fanrads - Hed Hasy, 9t AUS yams, wifERal
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B.Tech. (Mechanical Engineering) (CBEGS) 1st Semester

PUNJAB HISTORY & CULTURE
HSL-101: HISTORY AND CULTURE OF THE PUNJAB (1450-1716)
(Special paper in lieu of Punjabi Compulsory)

Credits: 2-0-0

Mid Semester: 20 Marks

End Semester: 80 Marks

Mid Semester Examination: 20% Weightage
End Semester Examination: 80% Weightage

Instructionsfor the Paper Setters

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four
Sections (A-D). Questions may be subdivided into parts (not exceeding four). Candidates are
required to attempt five questions, selecting at least one question from each Section. The fifth

guestion may be attempted from any Section.

NP

5.
6

4
8.

SECTION-A
Land and the People.
Bhakti Movement
SECTION-B
Life and Teaching of Guru Nanak Dev.
Contribution of Guru Angad Dev, Guru Arjun Dev ,Guru Amar Das and Guru Ram
Das.

SECTION-C
Guru Hargobind.

. Martyrdom of Guru Teg Bahadur

SECTION-D

. Guru Gobind Singh and the Khalsa.

Banda Singh Bahadur: Conquests and Execution.

Suggested Reading

1

Kirpal Singh(ed.), History and Culture of the Punjab, Part-ii, Punjabi University,
Patiala. 1990.

2. Fauja Singh (ed.), History of Punjab, Vol, 11 Punjabi University, Patiala, 1987.
3.
4. Khushwant Singh, A History of the Skhs, Vol. |, OUP, New Delhi, 1990

J.S. Grewal, The Skhs of the Punjab, Cup, Cambridge, 1991.
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

Course Name : Engineering M echanics
Course Code : CEL-120
Credits(L-T-P) : 14(31-0

Total Marks . [200

Mid Semester Examination . |20% weightage

End Semester Examination . [80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:
- Tounderstand distributed force systems, centroid/ centre of gravity and method of finding
centroids of composite figures and bodies.
To understand moment of inertia and method of finding moment of inertia of areas and bodies.
To understand dynamics of aparticle.
To understand the kinetics of rigid bodies and simple problems.

Total No. of Lectures—

L ecture wise breakup Number
of
Lectures
SECTION - A

Introduction: Force system, dimensions and units in mechanics, laws of
mechanics,vector algebra, addition and subtraction of forces, cross and dot products
of vectors, moment of a force about a point and axis, couple and couple moment,
transfer of a force to a parallel position, resultant of a force system using vector
method, Problems involving vector application. Equilibrium: Static and dynamic
equilibrium, static in determinacy, general equations of equilibrium, Varingnon’s
theorem, Lami’s theorem, equilibrium of bodies under aforce system, Problems.

SECTION-B

Trussand Frames: Truss, classification of truss, assumptionsin truss analysis, perfect
truss, analysis of perfect plane truss using method of joints and method of sections,
2 | problems. Centroid, Centre of mass and Centre of gravity, Determination of centroid,
centre of mass and centre of gravity by integration method of regular and composite
figures and solid objects, Problems.

SECTION-C

Moment of Inertia: Area moment of inertia, mass moment of inertia, parallel axisand
3 | perpendicular axis theorems, radius of gyration, polar moment of inertia, product of
inertia, principle axis, problem based on composite figures and solid objects.
Kinematics. Concept of rigid body, velocity and acceleration, relative velocity,
trandation and rotation of rigid bodies, equations of motion for trandation and
rotation, problems.
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SECTION-D

Particle Dynamics: Energy methods and momentum methods, Newton’s laws, work
energy equation for a system of particles, linear and angular momentum equations,
projectile motion, problem. Shear Force and Bending Moment Diagram for statically

4 | determinant beams Classification of beams, types of loads, shear force and bending
moment calculation and their graphical presentation, point of inflection, problem.
Course Outcomes.
1 | Basic understanding of laws and principles of mechanics.
2 | Ability to analyse and solve simple problems of mechanics.
3 | Anunderstanding of assumptions and limitations of approaches used.

Suggested / Refer ence Books:

Engineering Mechanics— Irving H. Shames, PHI Publication.

Engineering Mechanics— U.C.Jindal, Galgotia Publication.

Mechanics-Berkeley Physics Course, Vol-I (Second Edition): C. Kittel, W.D. Knight, M.A.
Ruderman, C.A. Helmholtz and R.J. Moyer—Tata McGraw Hill Publishing Company Ltd., New
Delhi.
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

MEL 120: ENGINEERING GRAPHICS & DRAFTING

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

A. Increase ability to communicate with people

B. Learn to sketch and take field dimensions.

C. Learntotake dataand transform it into graphic drawings.

D. Learn basic engineering drawing formats

E. Preparethe student for future Engineering positions

Cour se Outcomes:

1.  Student’s ability to hand letter will improve.

2. Student’s ability to perform basic sketching techniques will improve.

3. Studentswill be able to draw ortho graphic projections and sections.

4.  Student’s ability to use architectural and engineering scales will increase.
5. Students ability to produce engineered drawings will improve

6.  Student’s ability to convert sketches to engineered drawings will increase.
7. Studentswill become familiar with office practice and standards.

8.  Studentswill develop good communication skills and teamwork.
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SECTION A

Drawing Techniques: Varioustypes of lines, principles of dimensioning, size and location of
dimensions, symbols, conventions scales (plane and diagonal) and lettering as per | SCodeSP-
46 of practice for general engineering drawings. Practice of drawing various types of lines and
dimensioning exercises. Drawing exercises pertaining to symbols, conventions. Exercise on
lettering techniques. Freehand printing letters and numeral sin 3, 5, 8 and 12 mm sizes vertical

and inclined; instrumental lettering in single stroke.

Projection of Points, Lines and Planes : First, second, third and fourth angle projections,
concept of horizontal and vertical planes, Projection of point sand lines, True length, Horizontal
and vertical traces, Projection of Planes, Traces of Planes, Auxiliary planes. Practice exercises

on projection of points, lines and planes.
SECTION B

Projection and Section of Solids: Projection of solids such as Prisms, Pyramids, Cylinders,
Cones, Spheres, Auxiliary View. Principles of sectioning, types of sectioning, section lines,

cutting plane lines. Practice on projection of solids and section of solids.
SECTION C

Intersection and Development of Surfaces. Inter section of cylinders, cones, prisms, and
pyramids, Axisof solidsbeing vertical or horizontal. Development of surfaces of truncated
cylinders, cones, pyramids and prisms. Exercises on intersection of solids- cylinder and
cylinder, cylinder and cone, prism and prism, prism and cone, sphere with cylinder. Exercises

involving development of surfaces (Y—Piece, Hopper, Tray and truncated pieces).
SECTION D
I sometric Projection: Exercises on is ometric views.

Orthographic Projections. Orthographic views, Missing views. Exercises on identification

of missing views. Practice on ortho graphic projections.

Practice of free hand sketching of different types of objects.
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Fasteners: Introduction to temporary and permanent fasteners riveted and welded joints, types
screw threads, conventional symbols for internal and external threads. Exercises involving

drawing of bolts, nuts, studs and locking devices.

Symbols and Conventions: Symbol and conventions pertaining to relevant engineering
disciplines.

Books Recommended:

1. Engineering Drawing by PS Gill, SK Kataria and Sons, Ludhiana

2. Engineering Drawing by NK Bhatt.

3. Text Book of Engineering Drawing by R.K. Dhawan, S.Chand & Company Ltd.

4. Engineering and Teaching Drawing by Earl D.Black.
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

Course Name : Mathematics-1|
Course Code : MTL-102
Credits (L-T-P) : 4 (3-1-0)

Total Marks . [100

Mid Semester Examination . |20% weightage
End Semester Examination . |80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

The goal of the course is to introduce the theory of differential equations along with their
applications in modeling the engineering system. The course a so introduces complex analysis
and its uses to study Fourier transform and series. The students will also be apprised with
Laplace and Fourier transforms as a toll for analysis/ processing of signals and solution of
differential and integral equations.

Total No. of Lectures—

Number

L ecture wise breakup of
Lectures

SECTION - A

Differential Equations. Exact differential Equation, Higher order linear Differential
equations, ODE’s with constant coefficients.

SECTION-B

Laplace Transforms. Laplace transforms, Properties of Laplace transforms, Laplace
transform of derivatives and differentiation theorem, Integration theorem, Laplace
2 | transform of Integrals, Inverse Laplace transform, Formulas for obtaining inverse
Laplace transforms, Convolution theorem, The second shifting property.

SECTION-C

Fourier Series and Fourier Transform: Fourier series expansion, Fourier series for
3 | even and odd functions, half range series, harmonic functions, Modulation theorem,
Shifting properties, convolution theorems, sine and cosine transforms, Fourier
transform of derivatives and integrals, inverse Fourier transform, applications to
PDE’s & ODE’s .

SECTION-D

Complex Analysis:  De Moivre’s theorem with applications, Analytic functions,
Cauchy — Riemann equations, Laplace equation, Cauchy’s integral theorem, Cauchy’s
4 integral formula (without proofs), Taylor series and Laurent series(without proofs),
Residues and their application in evaluating real improper integrals
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Cour se Outcomes:

It will help the students in the study of engineering system by modeling it with ordinary and
1 partia differential equations.

With Laplace transform, mathematical models involving differential equations can be ssmplified
2 | and studied by solving agebraic equations.

3 In engineering, sound, signal, etc can be represented by mathematical functions, Fourier
transforms/ series enable the engineersin simplications of the study of these functions.

Suggested / Refer ence Books:

1 LouisA. Pipes: Applied Mathematicsfor Engineers and Physicists, McGraw Hill Book Company.

2 Kreyszig: Engineering Mathematics, Wiley Eastern Ltd.

3 B.S. Grewal: Higher Engineering Mathematics, Khanna Publisher, New Delhi.
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

Course Name Physics
Course Code PHL-183
Credits (L-T-P) 5(3-1-1)

Total Marks 100

Mid Semester Examination 20% weightage
End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

- To make the students aware about Electromagnetic wave fundamentals.
- To make students aware about quantum physics phenomena.

Total No. of Lectures—48

L ecture wise breakup Number
of
Lectures
SECTION-A
Electric and magnetic fields in a medium, Susceptibility and Conductivity, Maxwell’s
1 | eguations, Boundary conditions; EM wave equation, Plane wave solutions. 12
SECTION-B

Polarization of the EM waves, Pointing vector and intensity of the EM wave; Wave
packet, Phase and Group velocities; Reflection and refraction of EM waves at a
didectric interface; Brewster angle; Total internal reflection at a dielectric interface;
EM waves in a conducting medium and plasma.

12

SECTION-C

Wave-particle duality, de-Broglie waves, Quantum mechanical operators,
Schroedinger equation, Wave function, Statistical interpretation, Superposition
Principle, Continuity equation for probability density; Stationary states, Bound states.

12

SECTION-D

Free-particle solution, 1-D infinite potential well, Expectation values and uncertainty
relations; 1-D finite potential well, Quantum mechanical tunneling and alpha- decay,
Kronig-Penny model and emergence of bands

12
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Course Outcomes.
Thiswill enable the studentsto learn physical concepts associated with electromagnetic radiation
1 and devices.
o | Student will understand quantum mechanical aspects of physics.

Suggested / Reference Books:

Concepts of Maodern Physics. Arthur Beiser, (Tata McGraw-Hill, Sixth Edition 2003).

Lasers & Nonlinear optics. B.B. Laud (New Delhi, India: Wiley Eastern 1991).
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

Course Name : Introduction to Engineering Materials
Course Code : MEL-110

Credits (L-T-P) : 3 (3-0-0)

Total Marks . [100

Mid Semester Examination . |20% weightage

End Semester Examination . |80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

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

1
2.

3.

To review physics and chemistry in the context of materials science & engineering.

To describe the different types of bonding in solids, and the physical outcomes of these

differences.

Give an introduction to metals, ceramics, polymers, and electronic materials in the context of a

molecular level understanding of bonding.

Give an introduction to the relation between processing, structure, and physical properties.
Give the beginning student an appreciation of recent developments in materials science &

engineering within the framework of this class.
Give the beginning student practicein basic expository technical writing.

Total No. of Lectures—47

L ecture wise breakup

Number
of
Lectures

SECTION - A

Introduction: Historical perspective, scope of materials science and engineering.
Atomic structure and inter atomic bonding. Lattices, basic idea of symmetry.

11

SECTION-B

Lattice structure: Bravais lattices, unit cells, crysta structures, crystal planes and
directions,co-ordinationnumber.Singlecrystal s,polycrystalline,non-crystalline,nano-
crystallinematerials.lmperfections in solids: point defects, line defects, surface
defects.

12

SECTION-C

Solid solutions: phases, phase diagrams. Diffusion phenomenon, phase
transformations. Strengthening mechanisms.

12

SECTION-D

Classification of materials. properties of materias. Structure, properties and
applications of different metals and aloys, ceramics, composites and polymers.

12
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Course Outcomes:

Given atype of material, be able to qualitatively describe the bonding scheme and its general
1 physical properties, aswell as possible applications.

Given atype of bond, be able to describe its physical origin, aswell as strength.

3 | Beableto qualitatively derive amaterial's Y oung's modulus from a potential energy curve.

Given the structure of ametal, be able to describe resultant elastic propertiesin terms of its 1D and
4 | 2D defects.

Be able to do simple diffusion problems.

Suggested / Reference Books:

M aterial sScienceandEngineeringbyW.D.CallisterJr.(JohnWiley& Sonsl nc.,EighthEdition).

Material sScienceandEngineering: AFirstCoursebyV .Raghvan(Prentice-Hal lof IndiaPvt.Ltd.).
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester
PBL 131 : Ut =M1
AHT @ 3 ufe Jafse @ 2
g% nid 1 50

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage

. YAS U3d ¥ ¥ I9T JIdI I9 I91 fed € YyHs Us "l
2. feferraet & 98 Ui YHs J98 I51 I9 g1 & fea yas swt 31 Ut yrs
far & g1 feg iz 7 Aaer JI
3. J39 YRS € §JEd M IS
4. Qug He 935 T8 "dd ¥1d 3t YyHST & @3 ¥idl U 3 du 99 QuyHsT g a9
HIET J
AoHG-2
. AL Uadt Afgz (Fut 3 Iffed d9, 37 Awr Aee) 1-4 fodg
(flsdg = A9, 939 IF M3 HH)
Il Ut HEE 939 : U3 HS, U39 (md3d, Ug3d, feg3uz »3 uisdl), A

AoHG-t
I AI=3H Uwdt wfgz (Hun 3 gfied d9, 37 Hwm Ases) 58 fsdg
(fsdg = A9, 934 d& »3 A
. Ugr 99&7 : 9@ feg 10 fefimi (Afgmmarg, gond w3 gwel3d) 3 Ugr 99aT ©
ofgm  JITGEN

AaHG-H
. AgS3H Ut Aoz (Fur. 3 gffed d9, 37 AW AsEs) 14 Jur fo3d
(efea g, Is=BHa W)
. HIRT 3 »E (MIE 3 HI=dT dF 128) 200 HI=famt w3 100 »yet § @at
feg Td3c ¢ »ifgmr Jgege (d&H feg 3 wa )|

Aams-3t
. AL Uadt Afgz (Fun 37 Iffed dg, 31 Hwr Aees)
5-8 Jur fg3q
(cfea g, I&=BHE )
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

AIfEd YASST

1

2.
3.
4

bl

O 0 N

Afdeg fHw, dneft @939 = fefsam, damdt namedt, fdet

g. fimrar fHw, dardt @93a : oz fefsom yfeadin, 6@ g dust, mdugl
feafiz ffw ondft, dardt Sur f539 : gqu 3 yaron, It Afd3 yams,  wifz3Hal
yfenrar|

Jgdiaz Hw 3 famrst & fHy, gq dadt fenrage, dae woleafhedt,

EEISIE]

3. wHd IHZ (Fur), 92 Undt fsdu (gfhan), drs® g9 edre, fEshim

nEeH d9, Uardt Sur fg3g, Unet woleafret, ufenma

Hat r@es, YAt fengas : Hed Hasy, It Afgs Yars, »iiH3Ad|

ger fHw 933, Ut feniqas @ fHoiz 3 fegg, 938 yams, Bimrer
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

PBL-132: vedt dnarsft
(In lieu of Compulsory Punjabi)

AHT ;3 ufe ddfse : 2
I% Md . 50

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage

. YAS U3d € 979 99T J&dIl I9 99T fed ¥ yrs Ug Aedl
2. feferraet & 98 Ud YHs J98 I51 I9 g1 o fea yus swt 31 dvet yrs
far & g1 feg iz 7 Aaer Ji
3. J39 YRS € §JHd M IS
4. QUd He J96 T ddd 9 3T YHET ©f €3 »idt €U 3 €0 99 QuyRst feg a9
HaeT JI
AIHG-8

RO Hati @ ug'® W3 <93
(@2, uzate, feRne, fafonr, fafanr feime)

AoHG-5t

83 =93 & Jndt meeesl @ w9, SuW, foR3-a3, U3t »i3
AaHG-H

Urrdt @ra-ge39

AUds @ (UeTe M3 233)

@3 @d (U8 M3 <d93)

93 @d (U M3 <93)

Ugr ggar
HoU ggaT

a

ASHG-3T

Aafed YAt

1. g fifw 993, dadt femrags - ol w3 feog, 9357 YaWs, Bftmre
2. Hed Undt, gAzdt ®® A3 How, 9 ed €2 gatediHel, »ifH3HT|

3. Hat Az, dadt fanrads : He® Ha®y, It AlI3 yaHs, »iiH3HAT|
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B.Tech. (Mechanical Engineering) (CBEGS) 2nd Semester

PUNJAB HISTORY & CULTURE
HSL-102: HISTORY AND CULTURE OF THE PUNJAB (1717-1947)
(Special paper in lieu of Punjabi Compulsory)

Credits: 2-0-0
Marks: 50
Mid Semester Examination: 20% Weightage
End Semester Examination: 80% Weightage
Instructionsfor the Paper Setters

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the
four Sections (A-D). Questions may be subdivided into parts (not exceeding four).
Candidates are required to attempt five questions, selecting at least one question from

each Section. Thefifth question may be attempted from any Section.

SECTION-A

1. Sikh Struggle for Sovereignty.

2. Ranjit Singh : Conquests, Administration and the Anglo-Sikh Relations.
SECTION-B

3. Anglo-Sikh Wars and the Annexation.

4. The Punjab under the British: New Administration, Education and social Change.
SECTION-C

5. Economic Changes: Agricultural

6. Socio-Religious Reform Movements.
SECTION-D

7. Role of Punjab in the Freedom Struggle.

8. Fairsand Festivals.

Suggested Reading

1. Kirpa Singh (ed.), History and Culture of the Punjab, Part-11, Punjabi University,
Patiala, 1990.

2. FaujaSingh (ed.), History of Punjab, Val, |11, Punjabi University, Patiala, 1987.

3. J.S. Grewal, The Skhs of the Punjab, Cup, Cambridge, 1991.

4. Khushwant Singh, A History of the Skhs, Val. I, OUP, New Delhi, 1990
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name : MATHEMATICS-III
Course Code : MTL-201

Credits : 4

L TP : 3-1-0

Total Marks: 100

Mid Semester Examination: 20% weightage
End Semester Examination: 80% weightage
Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:
The objective of the course isto make the understanding of random phenomena and to introduce students to
the theory of probability. The course will also apprise the students to the applications of theory of probability,
to study the reliability of the system, noise in signal, modeling the life length of the components. The
emphasis of the course is to acquaint the students with Monte Carlo simulation for the study of the random
experiment and computational methods.
Total No. of Lectures— 48
Number
L ecture wise breakup of
L ectures
SECTION - A
Probability: Classical and axiomatic approach to the theory of probability, additive 12
1 | and multiplicative law of probability, conditional probability and Bayes theorem.
SECTION - B
Random Variables: Random Variables, probability mass function, probability density 12
function, cumulative distribution function, function of random variable. Two and
2 | higher dimensiona random variables, joint distribution, marginal and conditional
distributions, Stochastic independence. Expectation: Mathematical expectations and
moments, moment generating function and its properties.
SECTION-C
Probability Distributions: Binomial, Poisson, Uniform, Exponential, Gamma, Normal 12
3 | distribution, t— distribution, chi—square distribution, F-distribution.




42

SECTION -D

Uniform Pseudo random number generation and random variable generation,

12

4 | Generating random variate from standard statistical distribution (discrete and
continuous distribution), Monte- Carlo integration.
Cour se Outcomes:
The students can apply the theory of probability in estimating the noisein the signa and reliability of
1 the system.
It will give deep insight of the various courses of communication courses, like Information Theory
and Coding Techniques, Advanced Digitar Communication System, Theory of Estimation in
2 lcommunications etc.
It will help the students to study the engineering system with ssimulation.
3
Suggested / Reference Books:
1 Hogg, RV, Mckean, JW and Craig, AT: Introduction to Mathematica Statistics.
2 Gupta, SC and Kapoor, K: Fundamental s of Mathematical Statistics, Sultan Chand & Co.
3 Rubinstein, R.Y.: Simulation and the Monte Carlo Method, John Wiley.
4 Probability and Statistics with Reliability by KS Trivedi, Prentice Hall.
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name . |Solid Mechanics
Course Code : MEL- 211
Credits(L-T-P) : (3-1-0)

Total Marks : 100

Mid Semester Examination : 20% weightage
End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

To familiarize the students with the fundamentals of deformation, stresses, strains in structural
elements. Know the concepts of stress and strain, Anayze the beam of different cross
sections  for  shear force, bending moment, slope and deflection, Understand the concepts
necessary to design the structural elements and pressure vessel's, Understand the concept of torsion.

Total No. of Lectures-48

Number
L ecturewise breakup of
lectures
SECTION-A
Simple Stresses and Strainss Concept of stress and strain, St. Venant’s
principle, stress and strain diagram, Hooke’s law, Young’s modulus, Poisson’s ratio,
stress at a point, stresses and strainsin bars subjected to axia loading, Modulus g

1 Jof elasticity, stress produced in compound bars subjected to axia loading.
Temperature stress and strain calculations due to applications of axia loads and
variation of temperature in single and compound walls.

Compound Stresses and Strains- Two dimensional system, stress at a point on a
plane, principal stresses and principal planes, Mohr’s circle of stress, ellipse of stress
2 | and their gpplications. Two dimensional stress-strain system, principal strains and )
principal axis of strain, circle of strain and ellipse of strain. Relationship between
€elastic constants.
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SECTION-B

Bending moment and Shear Force Diagrams- Bending moment (BM) and shear
force (SF) diagrams. BM and SF diagramsfor cantilevers smply supported and fixed
beams with or without overhangs. Calculation of maximum BM and SF and the point
of contraflexure under concentrated | oads, uniformly distributed |oads over thewhole 6
span or part of span, combination of concentrated loads (two or three) and uniformly
distributed loads, uniformlyvarying loads, application of moments.

Theory of bending stresses-Assumptionsin the simple bending theory, derivation of
formula: its application to beams of rectangular, circular and channel sections, 6
Composite beams, bending and shear stresses in composite beams.

SECTION -C

Slope and deflection- Relationship between moment, dope and deflection, Moment
area method, Macaulay’s method. Use of these methods to calculate slope and 6
deflection for determinant beams.

Torsion - Derivation of torsion equation and its assumptions. Applications of the
equation of the hollow and solid circular shafts, torsional rigidity., Combined torsion
and bending of circular shafts, principal stress and maximum shear stresses under
combined loading of bending and torsion. Analysis of close-coiled-helical springs.

SECTION-D

Thin Cylindersand Spher es- Derivation of formulae and cal cul ations of hoopstress,
longitudina stressin acylinder, and sphere subjected to interna pressures. 4

Columns and Strutss Columns under uni-axial load, Buckling of Columns,
Slenderness ratio and conditions. Derivations of Euler’s formula for elastic buckling 4
load, equivalent length. Rankine Gordon’s empirical formula.

Suggested / Refer ence Books:

1

Pytel A.H. and Singer F.L., “Strength of Materials”, Harper Collins, New Delhi.

2

Beer P.F. and Johston (Jr) E.R., “Mechanics of Materials”, SI Version, McGraw Hill, NY.

3

Popov E.P., “Engineering Mechanics of Solids”, SI Version, Prentice Hall, New Delhi.

Timoshenko S.P. and Young D.H., “Elements of Strength of Materials”, East West Press, New
Delhi.

Shames, |.H., Pitarresi, J.M., “Introduction to Solid Mechanics,” Prentice-Hall, NJ.

NPTEL courses, http://nptel.iitm.ac.in/courses.php, web and video courses on Strength of Materials
by Sharma, S.C., and Harsha, S.P.
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name : Thermodynamics -
Course Code : MEL-213
Credits(L-T-P) : 3(3-1-0)

Total Marks : 100

Mid Semester Examination : 20% weightage
End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

This course is designed for comprehensive study of combustion and therma aspects in interna
combustion engines, steam power plants and its alied components. This will enable the students to
understand combustion phenomenon and thermal analysis of steam power plant components. The students
will be able to identify, track and solve various combustion problems and evauate theoretically the
performance of various componentsinvolved in steam power plants and internal combustion engines.

Total No. of Lectures-45

Number
L ecture wise breakup of
lectures
SECTION-A
Basic Concepts- Basic concepts-concept of continuum, macroscopic approach,
Thermodynamic systems - closed, open and isolated. Property, state, path and process,
1 | quasi- static process, work, modes of work. Zeroth law of thermodynamics, concept S
of temperature and heat. Concept of ideal and real gases.
Firss Law of Thermodynamics-Concepts of Interna Energy, Specific Heat
Capacities, Enthalpy. Energy Balance for Closed and Open Systems, Energy Balance 9

2 | for Steady-Flow Systems. Steady-Flow Engineering Devices. Energy Balance for
Unsteady-Flow
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SECTION - B

Second Law of Thermodynamics-Thermal energy reservoirs, heat engines energy
conversion, Kelvin’s and Clausius statements of second law, the Carnot cycle, the
Carnot Theorem, the thermodynamic temperature scale, the Carnot heat engine,
efficiency, theCarnot refrigeration and heat pump, COP. Clausiusinequality, concept
of entropy, principle of increase of entropy — availability, the increase of entropy
principle, perpetua-motion machines, reversible and irreversible processes, Entropy
change of pure substances, i sentropic processes, property diagramsinvolving entropy,
entropy change of liquids andsolids, the entropy change of ideal gases, reversible
steady-flow work, minimizing the compressor work, isentropic efficiencies of steady-
flow devices, and entropy balance.

Energy - ameasure of work potential, including work potential of energy, reversible
work and irreversibility, second-law efficiency, energy change of a system, energy
transfer by heat, work, and mass, the decrease of energy principle and energy
destruction, energy balance: closed systems and control volumes energy balance.

SECTION-C

Properties of Pure Substance- Properties of pure substances. Thermodynamic
properties of pure substances in solid, liquid and vapour phases. Phase rule, P-V, P-
T, T-V, T-S, H-S diagrams, PVT surfaces. Thermodynamic properties of steam.
Calculations of work done and heat transfer in non- flow and flow processes.

Power Cycles- Vapour and combined power cycles, including the Carnot vapor cycle,
Rankine cycle: theidea cycle for vapor power, the ideal reheat and regenerative and
the second law analysis of vapour power cycles. Gas power cycles, including basic
considerations in the analysis of power cycles, the Carnot cycle and its value in
engineering, , an overview of reciprocating engines, air standard assumptions
,gasoline engine Otto cycle, diesal engine cycle, gas-turbine Brayton cycle, and the
second-law analysis of gas power cycles.

SECTION-D

Ideal and Real Gases and Thermodynamic Réations- Gas mixtures — properties
ideal and real gases. Equation of state, Avogadro’s Law, Vander Waal’s equation of
state, Compressibility factor, compressibility chart. Dalton’s law of partial pressure.
Exact differentials, T-D relations, Maxwell’s relations. Clausius Clapeyron equations,
Joule — Thomson coefficient.
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Suggested / Refer ence Books:

1 | Nag. P.K., “Engineering Thermodynamics”, Tata McGraw-Hill, New Delhi.

2 | Cengel, “Thermodynamics- An Engineering Approach”, Tata Mc Graw Hill, New Delhi.

3 | Sonntag, R. E., Borgnakke, C., &Wylen, G. J. V., “Fundamentals of Thermo dynamics
”Wiley..materials: Pearson Education.

4 | Moran, M. J,, Shapiro, H. N., Boettner, D. D., & Bailey, M. “Fundamentals of Engineering
Thermodynamics” John Wiley & Sons..

S | Jones, J. B., & Dugan, R. E., “Engineering Thermodynamics” Prentice Hall.

6 | Potter, M. C., & Somerton, C. W., “Schaum’s Outline of Thermodynamics forEngineers”,
McGraw- Hill.
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name Engineering Materials
Course Code MEL-214
Credits(L-T-P) 3(3-0-0)

Total Marks 100

Mid Semester Examination

20% weightage

End Semester Examination

80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

This course is designed to devel op fundamental concepts of crystallography, phase transformation and
heat treatment processes. The studentswill learn the atomic structure of metals, imperfections, diffusion
mechanisms and theories of plastic deformation. They will aso understand equilibrium diagrams, time-
temperature transformation curves and heat treatment processes. Upon completion of the course, the
students will be able to understand the concepts of crystal structure, microstructure and deformation.
They will aso be able to understand the phase diagrams which are useful for design and control of heat
treating processes.

Total No. of Lectures-45

Number

L ecture wise breakup of
lectures

SECTION - A

Basic Crystallography- Crystal structure— BCC, FCC and HCP structure — unit cell
— crystallographic planes and directions, miller indices. Crystal imperfections, point,
ling, planar and volume defects — Grain size, ASTM grain size number. Frank Reed
source of didocation Elastic& plastic modes of deformation, dip & twinning, strain v
hardening, seasons cracking, Bauschinger’s effect, yield point phenomenon, cold/hot
working, recovery, re-crystallization, and grain growth, strengthening of metals.

Congtitution of Alloysand Phase Diagrams- Constitution of alloys— Solid solutions
- substitutional and interdtitial. Phase diagrams, |somorphous, eutectic, peritectic,
o | eutectoid and peritectoid reactions. Iron — Iron carbide equilibrium diagram. 7
Classification of steel and cast Iron microstructure, properties and application.
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SECTION-B

Heat Treatment-Definition — Full annealing, stress relief, recrystalisation and
spheroidizing — normalising, hardening and tempering of steel. Isotherma
transformation diagrams—cooling curves superimposed on |.T. diagram CCR
Hardenability, Jominy end quench test Austempering, martempering. Case hardening,
carburising, nitriding, cyaniding, carbonitriding — Flame and Induction hardening.

SECTION-C

Ferrousand Non Ferrous Metals- Effect of aloying additions on steel (Mn, Si, Cr,
Mo, V Ti& W) - stainless and tool steels— HSLA. Gray, White malleable, spheroidal
—Graphite - dloy cast-iron. Copper and Copper aloys — Brass, Bronze and
Cupronickel. Aluminium and Al-Cu — precipitation strengthening treatment — Bearing
aloys.

Non-Metallic Materials- Polymers — types of polymer, commodity and engineering
polymers — Properties and applications of PE, PP, PS, PVC, PMMA, PET, PC, PA,
ABS, PI, PAI, PPO, PPS, PEEK, PTFE Polymers. Urea and Phenol formaldehydes.
Engineering ceramics— Properties and applications of Al203, SiC, SIC, Si3, N4, PSZ
etc. Fibre and particul ate reinforced composites and resin plastics. Powder metal lurgy,
Manufacturing Process, Compacting, Sintering, Vacuum processing. Properties of
Powder processed materials, high energy compaction. Meta matrix composites,
preparation properties and uses.

SECTION-D

Mechanical Properties and Testing- Mechanism of plastic deformation, dip and
twinning. Types of fracture — Testing of materials under tension, compression and
shear loads, hardness tests (Brinell, Vickers and Rockwell) Impact test, 1zod and
charpy, fatigue and creep test.

Introduction to Science and Technology of Nano materialss Nano structured
materials, Low- dimensional structures. Quantum wells, Quantum wires, and
Quantum dots, Nano clusters & Nano crystals. Electronic and optical properties of
nano crystalitesMetalic and semiconducting super lattices. Synthesis of
nanostructured materials, Fabrication and characterization of nano-electronic devices
and MEMS. Basics of synthesis and characterization of nano-multi-component
systems for sensors (magnetic, electronic and optical) and electrodes. Synthesis and
fabrication of carbon nano structures for fuel cell and energy storage applications.
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Suggested / Reference Books:
1 Kenneth G. Budinski and Michael K.Budinski, “Engineering Materials” Prentice-Hall ofIndia
5 William D Callister, “Material Science and Engineering”, John Wiley and Sons.
3 Raghavan.V., “Materials Science and Engineering”, Prentice Hall of India
4 Lakhtin, Y., &Weinstein, N., “Engineering Physical Metallurgy” University Press of thePacific.
5 Avner, S. H.,“Introduction to Physical Metallurgy” McGraw-Hill.
Jacobs, J. A., &Kilduff, T. F. “Engineering Materials Technology: Structures, Processing,
6 Properties, and Selection” Pearson/Prentice Hall.
7 Bolton,W., “Engineering Materials Technology”, Butterworth-Heinemann.
8 Finn, R. A., & Trojan, P. K., “Engineering Materials and Their Applications”, Wiley
Koch, C. C., “Nanostructured materials. processing, properties, and
9 | applications”,WilliamAndrew Pub

10

NPTEL courses, http://www.nptd .iitm.ac.in/courses.php?disciplineld=112: related web and
video resources under Mechanical Engineering & Metallurgy and Materia Science
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name : | Machine Drawing
Course Code : MEL-215
Credits(L-T-P) : 15(31)

Total Marks : 100

Mid Semester Examination : 20% weightage
End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

The objective of this course isto make students understand the principles and requirements of production
drawings and learning how to assemble and disassemble important parts use din magjor mechanical
engineering applications. After going through this course, the student shall be able to under stand the
drawings of mechanica components and their assemblies aong with their utility for design of components.

Total No. of L ectures-45

Number
L ecture wise breakup of
lectures
SECTION - A
Introduction: Principles of Drawing, Requirements of production drawing,

1 Sectioning and conventional representation, Dimensioning, symbols of standard 4
tolerances, Machining Symbols, introduction and Familiarization of Code |S: 296
Classification of Machine Drawings (with examples): Assembly Drawing, Part

2 | Drawing, Detailed Drawing, Catalogues Drawing. 2

SECTION-B
Conventional Representation of Machine Components: screw threads, spring,
3 gears, bearings, splined shaft 4
SECTION-C

4 Assembly and Part Drawings: couplings, clutches, bearings, gear assemblies, 1.C. o5

Engine components, valves, machine tools, etc.
SECTION-D
Symbols: Symbols for surface roughness, Weldments, process flow, electrical and

5 | instrumentation units. 2
Solid Modeling: Introduction to solid modelers, solid modeling of various machine 4

6 parts.

7 | Project: A drawing project. 4
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Suggested / Refer ence Books:

1 s ngh, Ajeet, “Machine drawing Includes AutoCAD”, TataMc GrawHill, 2008.

2 | ND Junnarkar, “Machine Drawing”, Pearson Education, 2007.

3 | N. D. Bhatt, “Machine Drawing”, Charotar Book Stall, Anand, 1996.

4 | N. Sidheswar, P. Kannighand V. V. S. Sastry, “Machine Drawing”, TataMcGraw Hill,1983.

5 | National Drawing Code, http://bis.org.infother/WC_SP_46_03122014.pdf
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name : Solid Mechanics L ab
Course Code : MEP-211
Credits(L-T-P) : 1(0-0-1)
Total Marks : 100
Internal Marks : -
External Marks : 100% weightage
Total No. of Practicals-
Practical wise breakup Number of
Practicals
List of Practicals
To perform tensile test in ductile and brittle materials and to draw stress-strain

1 | curve and to determine various mechanical properties. 2

o | To perform compression test on Cast Iron. 2

3 To perform any one hardness tests (Rockwell, Brinell &Vicker’s test). 2

4 To perform impact test to determine impact strength. 2

5 To perform torsion test and to determine various mechanical properties. 2

6 To perform Fatigue test on circular test piece. 2

To perform bending test on beam and to determine the Y oung's modulus and
7 | modulus 2
8 Determination of Bucking loads of long columns with different end conditions. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name Engineering Material Lab
Course Code MEP-214

Credits(L-T-P) 1(0-0-1)

Total Marks 100

Internal Marks

External Marks

100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals
Preparation of modelg/charts related to atomic/crystal structure of metals. )
1
Annedling the steel specimen and study the effect of annealing time and
2 | temperature on hardness of steel. 2
Hardening the steedl specimen and study the effect of quenching medium on
hardness of stedl.
3 2
Practice of specimen preparation (cutting, mounting, polishing, etching) of mild
4 | steel, aluminium and hardened steel specimens. 2
Study of the microstructure of prepared specimens of mild steel, Aluminium and
hardened steel.
5 2
6 Identification of ferrite and pearlite constituents in given specimen of mild steel. 5
7 Determination of hardenability of steel by Jominy End Quench Test. 5
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B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name Basic Simulation Laboratory Lab
Course Code MEP-218

Credits (L-T-P) 1(0-0-1)

Total Marks 100

Internal Marks

External Marks

100% weightage

Total No. of Practicals-

Practical wise breakup

Number of
Practicals

List of Practicals

Creating a One-Dimensiona Array (Row / Column Vector)

Exercise — Creating a vector of even whole numbers between 31 and 75;

Creating a Two-Dimensional Array (Matrix of given size) and

(A). Performing Arithmetic Operations - Addition, Subtraction, Multiplication and
Exponentiation.

(B). Obtaining Modified Matrix - Inverse, Transpose, with Appended and Deleted
Elements.

Performing Matrix Manipulations - Concatenating, Indexing, Sorting, Shifting,
Reshaping, Resizing and Flipping about aVertical Axis/ Horizontal Axis, Creating
Arrays X & Y of given size (1 x N) and Performing (A). Relational Operations- >,
<, ==, <=, >=, ~= (B). Logical Operations- ~, &, |, XOR

Generating a set of Commands on agiven Vector (Example: X =[183901]) to
(A). Add up the values of the el ements (Check with sum)

(B). Compute the Running Sum (Check with sum), where Running Sum for element
j = the sum of the elementsfrom 1to j, inclusive.

(C). Compute the Sine of the given X-vaues (should be a vector).

Also, Generating a Random Sequence using rand()/randn() functions and plotting
them.

Evduating a given expression and rounding it to the nearest integer value using
Round,Floor, Ceil and Fix functions; Also, generating and Plots of (A)
Trigonometric Functions- sin(t), cos(t), tan(t), sec(t), cosec(t) and cot(t) for agiven
duration * t’. (B). Logarithmic and other Functions—log(A), log10(A), Square root
of A, Resal nth root of A.

Creating a vector X with eements, Xn = (-1)(n+1) (2n-1) and adding up 100
elements of the vector X; and plotting the function, x, X3, ex and exp(x.x), the
interval O<x<4 (by choosing appropriate mesh values for x to obtain smooth
curves), on (A). A Rectangular Plot (B). A Semi log Plot (C). A log-log Plot.
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Generating aSinusoidal Signal of agiven frequency (say, 100Hz) and Plotting with
Graphical Enhancements - Titling, Labelling, Adding Text, Adding Legends,
Adding New Plots to Existing Plot, Printing Text in Greek Letters, Plotting as
Multiple and Sub-Plots, Also, Making Non-Choppy and Smooth Plot of the
functions, f(x) = sin(1/x) for 0.01 < x< 0.1 and g(x) = (sSin X)/ x.

Creating A Structure, An Array of Structures and Writing Commands to Access
Elements of the created Structureand Array of Structures; Also, Solving First Order
Ordinary Differentia Equation using Built-in Functions; And, Creating an M x N
Array of Random Numbers using rand and setting any value that is < 0.2 to ,,0’
and any value that is= 0.2 to ,,1” by moving through the Array, Element by
Element;

Generating norma and integer random numbers (1-D & 2-D) and plotting them;
Also,Writing a Script (which keeps running until no number is provided to convert)
that asks for Temperature in degrees Fahrenheit and Computes the Equivalent
Temperature in degrees Celsius. [Hint: Function isempty is useful]

Writing brief Scripts starting each Script with arequest for input (using input)
to Evauate the function h(T) using if-else statement, where h(T)=(T — 10) for 0 <
T <100

=(0.45T+900) for T>100

Exercise: Testing the Scripts written using

A). T=5h=-5and

B). T =110, h = 949.5 Also, Creating a Graphica User Interface

(GUI);

And, Curve Fitting using

(A) Straight line Fit

(B). Least Squares Fit

10

Interpolation based on following Schemes (A). Linear (B). Cubic (C). Spline Also,
Generating the first Ten Fibonacci numbers according to the relation Fn = Fn-1 +
Fn-2 with FO = F1 = 1, and Computing theratio Fn/ Fn-1 for the first 50 Fibonacci
numbers.

[Exercise: Verifying that the computed ratio approaches the value of the golden
mean (1 + sgrt(5)) / 2 ]; Also Generating Equivalent Square Wave from a Sine
Wave of given Amplitude and Frequency; And,. Obtaining the Covariance &
Correlation Coefficient Matrices for agiven Data Matrix.
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Suggested / Refer ence Books:

1 | Getting Started with MATLAB - A Quick introduction for Scientists & Engineers by Rudra Pratap,
Oxford Univ. Press, 5th edition, 2010.

2 | MATLAB An Introduction with Applications by Amos Gilat, Wiley Student Edition, 2009.

3 | MATLAB Programming for Engineers by Stephen J. Chapman, Thomson Learning, 2008.

4 | www.mathworks.com/nn8/moler, e-book, 2009.

5 | Introduction to MATLAB 7 for Engineers by William Pam 111, McGraw-Hill, 2nd Edition, 2004.

6 MATLAB and its Applications in Engineering by Raj Kumar Bansal Ashok Kumar

Goel, Manoj Sharma - Pearson Education, 1¥Edition, 2009.




58

B.Tech. (Mechanical Engineering) (CBEGS) 3" Semester

Course Name : Computer GraphicsLab
Course Code : MEP-219

Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals

1 | Introduction of the CAD software and its utilities in the engineering software. 2

2 Study of the various toolbar options and exercises to familiarize al the drawing 2
tools.

3 | Study the basicinitial setting and viewing of the drafting software interfaces. 2

4 | Useof basic entitiesin 2D. 2

5 | Useof various modify commands of the drafting software. 2

6 | Dimensioningin 2D and 3D entries. 2

7 | Study and implementing of coordinate systems & UCS. 2

8 Draw the different type of 3D modelling entries using viewing commands to view 2
them (Isometric projection).

9 | Sectioning of solid primitives and rendering in 3D.

10 | Intersection of solid primitives. 2

11 | Draw different surface models with different editing commands. 2

Suggested / Reference Books:

1 | Bethune, James D. Engineering Graphics with AutoCAD 2020. Macromedia Press, 2019.
Kulkarni, Dhananjay M., A. P. Rastogi, and Ashoke K. Sarkar. Engineering Graphics with

2| AUtoCAD. PHI Learning Pvt. Ltd., 2009.
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name : | Mechanisms and Machines
Course Code : MEL-221

Credits(L-T-P) : 14310

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

Planar kinematics of rigid bodies, systems of rigid bodies and particles, problem formulation and solution
methods for the dynamic equations of maotions for planar motion of rigid bodies, develop simplified, rigid
body models for systems of mechanical components, introduce the concepts and uses of work and kinetic
energy, understand fundamental concepts and solution strategies for cams, governors, belts, ropes, chains,
gears and concepts of balancing. The students will understand the basic concepts of machines and able to
understand constructional and working features of important machine elements. The students should be
able to understand various parts involved in kinematics of machines for different applications. The
students shall also be able to understand requirements of basic machine parts which would help them to
understand the design aspects of the machine parts.

Total No. of L ectures-46

Number
L ecture wise breakup of
lectures
SECTION - A
Introduction-Genera concepts, Introduction of Simple mechanism, Different types
1 | of Kinematics pair, Grublers rule for degree of freedom, Grashof’s Criterion for 5
mobility determination. Inversions of 3R-P, 2R-2P chains.
) Kinematic Analysis-Concepts of vectoria anaysis. Velocity and Acceleration, 5

Analysis of planar mechanisms.

SECTION-B

Cams-Classification, Cams with uniform acceleration and retardation, SHM,
Cylcloidal mation, oscillating followers.

Governors: Function, types and characteristics of governors. Watt, Porter and Proell
governors. Hartnell and Willson-Hartnell spring loaded governors. Numerica
4 | problems related to these governors. Sensitivity, stability, isochronisms and hunting 6
of governors. Governor effort and power, controlling force curve, effect of deeve
friction.
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SECTION-C

Gears- Geometry of tooth profiles, Law of gearing, Involute profile, interference,
5 | helica, spiral and worm gears, smple, compound gear trains. Epicyclic gear trains 6
— Anaysis by tabular and relative velocity method, fixing torque.

Dynamic Analysis- Slider-crank mechanisms, turning moment computations.

Belts, Ropes and Chains. Materia & Types of belt, Flat and V-belts, Rope & Chain
Drives, Idle Pulley, Intermediate or Counter Shaft Pulley, Angle and Right Angle
6 | Drive, Quarter Turn Drive, Ve ocity Ratio, Crowning of Pulley, Loose and fast pulley, 6
stepped or cone pulleys, ratio of tension on tight and slack side of belts, Length of
belt, Power transmitted by belts including consideration of Creep and Slip,
Centrifugal Tensions and its effect on power transmission.

SECTION-D
Balancing- Static and Dynamic balancing, Balancing of revolving & reciprocating
7| massesin single and multi-cylinder engines. 6
Gyroscopes-Basic concepts Gyroscopic law, effect of gyroscopic couple on
8 | automobiles,ships, aircrafts. 6
Suggested / Reference Books:

Malik, A. K., Ghosh, A., &Dittrich, G. Kinematic analysis and synthesis of mechanisms. CRC
1 | Press

Uicker, J. J., Pennock, G. R., & Shigley, J. E. Theory of machines and mechanisms: OUP.

Norton, R.L. Design of machinery: An Introduction to the Synthesis and Analysis of Mechanisms
3 | and Machines, McGraw-Hill

Rattan.S.S. Theory of Machines: McGraw-Hill Education (India) Pvt Ltd.

4
5 Rao, J. S. The Theory of Machines Through Solved Problems: New Age International

6 Ballaney PL, Theory of Machines and Mechanisms, Khanna Publications.

5 Bevan, T. The theory of machines: A Text-Book for Engineering Students: Pearson Education

Vinogradov, O. G. Fundamentals of Kinematics and Dynamics of Machines and Mechanisms:
8 | CRC Press.

NPTEL courses: http://nptel.iitm.ac.in/courses.php, related web and video resources on
9 | Kinematics of Machines and Dynamics of Machines.
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B.Tech. (Mechanical Engineering) (CBEGS) 4™ Semester

Course Name Design of Machine Elements
Course Code MEL-224

Credits(L-T-P) 4(3-1-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

Basics of mechanical design: visual thinking, engineering drawing, and machine anatomy.
Basics of manufacturing: processes, and materials aspects.
Use of computersin various phases of design and manufacturing.

Total No. of Lectures-45

L ecture wise breakup Number
of
lectures
SECTION - A

Introduction to Mechanical Engineering Design- Review of models of Solid
mechanics, uncertainties in design eguations and factor of safety. Role of off the shelf
available machine elements and standards. Standard numbering system including BIS
designations of materials. Application of theories of failure to design

SECTION-B

Design procedure and applications of Statically Loaded Machine Elements
Design of elements subjected to simple loading: Riveted joints, Screws including
power screws, Bolted jointsincluding eccentrically loaded joints, Axles, and coupling,
Clutches and brakes.

14

SECTION-C

Fatigue-Introduction to design for fatigue strength. Endurance and modifying factors.
Surface strength. Review of design procedure of fatigue failure with application to the
design of bolts and springs subjected to fatigue loading.

10

SECTION-D

Design procedure and applications of Dynamically Loaded Machine Elements
Shafts, Spur, helical, bevel and worm gears, Journal and rolling contact bearings, Belts
and chains. Design of a gear box.

14




62

Suggested / Reference Books:
1 | Budynas R. G., &Nisbett, J. K., Shigley's Mechanical Engineering Design: McGraw-Hill.
2 Norton, R. L. Machine Design: an Integrated Approach: Prentice Hall
3 | Spotts, M. F., Shoup, T. E., &Hornberger, L. E. Design of Machine Elements. Pearson/Prentice
Hall
4 | Hamrock,B.J. et.al., Fundamentas of Machine Elements, McGraw Hill
5 | Bhandari, V. B. Design of Machine Elements: McGraw-Hill Education (India) Pvt Ltd.
6

NPTEL courses: http://nptel .iitm.ac.in/courses.php - Web and Video Resources on Dynamics of
Mechanical System/ Design of Machine Elements /Machine Design.
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name Fluid Mechanics
Course Code MEL-225
Credits(L-T-P) 4 (3-1-0)

Total Marks 100

Mid Semester Examination 20% weightage
End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

To provide the basic knowledge of fluid statics and dynamics.

Total No. of Lectures-45

L ecture wise breakup

Number
of
lectures

SECTION - A

Basic Concepts and Properties- Fluid — definition, distinction between solid and
fluidsand dimensions- Propertiesof fluids- density, specific weight, specific volume,
specific gravity, temperature, viscosity, compressibility, vapour pressure, capillary
and surface tension. Fluid statics concept of fluid static pressure, absolute and gauge
pressures—-pressure measurements by manometers and pressure gauges. Hydrostatic
forces on submerged surfaces, Stability of floating bodies.

SECTION - B

Fluid Kinematics and Fluid Dynamics- Fluid Kinematics - Flow visualization -
lines of flow- types of flow - velocity field and accel eration - continuity equation (one
and three dimensional differential forms)- Equation of streamline - stream function —
velocity potential function - circulation - flow net. Fluid dynamics - equations of
motion - Euler's equation aong a streamline - Bernoulli's equation, applications -
Venturi meter, Orifice meter, Pitot tube. Dimensional analysis - Buckingham's Pei
theorem- applications - similarity laws and models.

12

SECTION-C

Incompressible Fluid Flow- Viscous flow - Navier - Stoke's equation (Statement
only) - Shear stress, pressure gradient relationship - laminar flow between paralle
plates— Laminar flow through circular tubes. (Hagen Poiseull€'s equation). Hydraulic
and energy gradient - flow through pipes - Darcy -Weishack's equation — pipe
roughness -friction factor- Moody's diagram-minor losses - flow through pipes in
series and in paralel — power transmission. Boundary layer flows, boundary layer
thickness and boundary layer separation. Drag and lift coefficients.

16
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Dimensional Analysisand Similitude: Need of dimensiona anaysis; Fundamental
and derived units; Dimensions and dimensional homogeneity; Rayleigh’s and
Buckingham’s m - method for dimensiona analysis; Dimensionless numbers
(Reynolds, Froude, Euler, Mach, and Weber) and their significance; Need of
similitude; Geometric, kinematic and dynamic similarity; Model and prototype
studies; Similarity model |aws.

SECTION-D

Internal Flows: Laminar and Turbulent Flows: Reynolds number, critica velocity,
critica Reynolds number, hydraulic diameter, flow regimes, Hagen — Poiseuille
equation; Darcy eguation; Head losses in pipes and pipe fittings; Flow through pipes
in series and parallel; Concept of equivalent pipe; Roughness in pipes, Moody’s
chart.Pressure and Flow Measurement: Manometers, Pitot tubes, Various
hydraulic coefficients; Orifice meters; Venturi meters, Borda mouthpieces; Notches
(rectangular, V and Trapezoidal) and weirs; Rotameters.

12

Suggested / Refer ence Books:

1

Som, S. K., & Biswas, G. Introduction to Fluid Mechanics and Fluid Machines: Tata McGraw-

Hill.

Fox, R. W., McDonald, A. T., & Pritchard, P. J. Introduction to fluid Mechanics: Wiley.

Munson, B. R., Young, D. F., & Okiishi, T. H. Fundamental s of Fluid Mechanics: Student Solutions

Manua: Wiley.

Bansal, R. K. A Textbook of Fluid Mechanics and Hydraulic Machines: (in S.I. Units): Laxmi

Publications.

Massey, B. S., & Ward-Smith, J. Mechanics of Fuids: Stanley Thornes.

NPTEL Courses. http://nptel.iitm.ac.in/courses.php - Web and Video Resources on Fluid

Mechanics.
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name M echanical M easurement and Metrology
Course Code MEL-226

Credits(L-T-P) 3(3-0-0

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

To impart basic knowledge about the measurement systems and their components and various methods

of engineering metrology.

Total No. of Lectures-45

L ecturewise breakup Number
of
lectures
SECTION - A

M echanical M easurement:

Need of mechanical measurement, Basic definitions: Hysteresis, Linearity,
Resolution of measuring instruments, Threshold, Drift, Zero stability, loading
effect and system response. M easurement methods, Generalized Measurement
system, Static performance characteristics, Errors and their classification.

Linear and angular measurements:

Linear Measurement Instruments, Vernier caliper, Micrometer, Interva
measurements: Slip gauges, Checking of dip gauges for surface quality, Optical flat,
Limit gauges, Problems on measurements with gauge.

Measurement of Force, Torqueand Strain:

Force measurement: load cells, cantilever beams, proving rings, differentia
transformers. Measurement of torque: Torsion bar dynamometer, servo controlled
dynamometer, absorption dynamometers. Power Measurements. Measurement of
strain: Mechanical strain gauges, éectrical strain gauges, strain gauge: materials,
gauge factors, theory of strain gauges and method of measurement, bridge
arrangement, temperature compensation.
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SECTION - B

Displacement, Velocity/Speed, and Acceleration, Measur ement:
Working principal of Resistive Potentiometer, Linear variable differentia
transducers, Electro Magnetic Transducers, Mechanical, Electrical and Photoel ectric
Tachometers, Piezoelectric Accelerometer, Seismic Accelerometer

Temperature measur ement:

Temperature Measuring Devices: Thermocoupl es, Resi stance Temperature Detectors,
Thermistor, Liquid in glass Thermometers, Pressure Thermometers, Pyrometer,
Bimetallic strip. Cdibration of temperature measuring devices, Numerical Examples
on Flow Measurement.

SECTION-C

Metrology:

Basics of Metrology, Need for Inspection, Accuracy and Precision, Objectives,
Standards of measurements.

Metrology of Gearsand screw threads:

Gear tooth terminology, Sources of errorsin manufacturing of gears, M easurement of
tooth thickness: Gear tooth vernier, Constant chord method, Addendum comparator
method and Base tangent method, Measurement of tooth profile: Tool maker’s
microscope or projector, Involute tester, Measurement of pitch, Measurement of run
out, Lead and Backlash checking. Measurement of concentricity, Alignment of gears.
Screw Thread Measurement: Errorsin threads, screw thread gauges, measurement of
edement of the externa and interna threads, thread calliper gauges.

SECTION-D

Metrology of Surfacefinish:

Surface Metrology Concepts and terminology, Analysis of surface traces,
Specification of surface Texture characteristics, and Method of measuring surface
finish: Stylus system of measurement, Stylus probe instruments, Wave length,
frequency and cut off, other methods for measuring surface roughness: Pneumatic
method, Light Interference microscopes, Mecrin Instruments.

Comparators:

Functional Requirements, Classification, Mechanical Comparators, Mechanica
Optical Comparators, Electricd Comparators, Pneumatic Comparators.
Miscellaneous M etrology:

Precision Instrumentation based on Laser Principas, Coordinate measuring
machines. Structure, Modes of Operation, Probe, Operation and applications. Optical
Measuring Techniques: Tool Maker’s Microscope, Profile Projector, Optical Square.
Basics of Optical Interference and Interferometry, Optoel ectronic measurements,
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Suggested / Reference Books:

Rajput, R.K. Engineering Metrology, S.K. Katariaand Sons

Jain, R.K., Engineering Metrology, Khanna Publishers

Raghavendra, N. V., and L. Krishnamurthy. Engineering metrology and measurements. Oxford:
3 | Oxford University Press, 2013.

Figliola, Richard S., and Donald E. Beasley. "Theory and design for mechanical measurements.”
4 | (2001): 1743.
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name . |Primary Manufacturing
Course Code : MEL-227
Credits(L-T-P) . 1 3(3-0-0

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

Thiscourseisdesigned to provide students with an overview of awide variety of manufacturing processes
for processing of engineering materials. The students will learn principles, operations and capabilities of
various metal casting and metal joining processes. They will aso learn about the defects, their causes and
remedies in these processes. Upon completion of the course, the students should have the ability to
understand the importance of the manufacturing processes and to select a suitable meta casting and metal
joining processes to fabricate an engineering product.

Total No. of Lectures-45

Number
L ecture wise breakup of
lectures
SECTION - A
General Introduction-Manufacturing; definition and broad classification with typical
2

1 | examples of applications

Casting-Introduction; History of the technology; Definition and major classification;
Casting materias, Sand mould casting: Basic principles with simple examples of a
solid casting and a hollow casting.

Patterns; types, materia and design including pattern alowances; Moulding sands;
composition, preparation, properties and testing;

Core; Purpose, definition, materias, preparation and applications;

Design of gating system; pouring basin, sprue, runner and risers, Advantages,
limitations and applications of top gate, bottom gate, parting gate and step gate;
o | Estimation of pouring time for top gate and bottom gate type moulds. 16
Foundry equipment and furnaces. Melting, pouring and solidification. Principles,
method, relative advantages and applications of floor mould casting, shell mould
casting, pit mould and loam mould casting CO2 mould casting; centrifugal casting
(pure, semi and centrifuging types) investment casting including mercasting;
Permanent mould casting.

Die casting; types, methods, relative advantages and applications Slush casting;
principle and use, Casting defects; types, causes and remedy
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SECTION-B

Forming Processes - Introduction; Genera principles, major classification with
typica examples, Hot working and cold working; principle, purpose, relative
advantages and applications. Forging:-Definition and classification giving few
example of application; work materials different forging operations, tools and
equipment; Smithy, drop forging and press forging (pressing) methods and use;
Forging dies ;types, materials and design.

Rolling: Introduction; basic principles and general applications; Characteristics and
applications of hot rolling and cold rolling; various rolling processes and applications
and rolled products;, Roll pass design for different products Wire drawing and
Extrusion: Basic principles and requirements, Classification, methods and
applications; work materials and products; Presstool works; Basic principles, system,
operations and applications.

12

SECTION-C

Shearing - Parting, notching, blanking and piercing. Cupping (drawing) and deep
drawing. Design of blanks for any shearing and cupping operation. Estimation of
forces and power required for shearing and cupping operations. Coining and
embossing; basic principle and methods. Other forming processes. Principles,
methods, essential requirements and applications of Spinning and flow turning;
Bulging; Hydro forming; Magneto forming;Explosive forming.

SECTION-D

Welding- Introduction: Mgjor classes of joining; Mechanical joining; temporary,
semi- permanent and permanent Giving examples, Welding; Brazing and soldering;
Adhesive bonding; Welding in Liquid state. Fusion welding: - Introduction; basic
principle, definition and major classification; characteristics and applications of
different fusion welding processes using different heat-sources. Heat source:-
chemical; gas welding; thermit welding; Heat source:- electrical; Arc welding;
Manua arc welding; Submerged arc welding; TIG and MIG; Induction welding;
Plasma arc welding; Resistance welding; Spot welding; Butt welding; Seam welding;
Projection welding. Laser beam welding and electron beam welding. Solid state
welding: - Principles. Methods, requirements and application of the different types;
Solid state welding in hot condition; Forge welding; Friction welding; Diffusion
welding; Solid state welding in cold condition; Ultrasonic welding. Pressure wel ding.
Explosive welding. Welding defects; Types, causes, effects and remedy.

10
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Suggested / Reference Books:

1 Rao.P.N. 2001. Manufacturing technology: foundry, forming and welding: McGraw-Hill.

2 Ghosh, A., &Madllik, A. K. 1986. Manufacturing science: Ellis Horwood.

3 Kalpakjian, S., & Schmid, S. R. 2008. Manufacturing processes for engineering.

4 Campbell, J. S. Principles of manufacturing materials and processes. Tata McGraw-Hill.

5 Date. P.P. Introduction to manufacturing processes; Jaico Publishing House.

5 NPTEL courses, http://www.nptel .iitm.ac.in/courses.php?disciplineld=112 web and video
resources on Manufacturing Processes - .
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B.Tech. (Mechanical Engineering) (CBEGS) 4™ Semester

Course Name : M echanisms and Machines L ab
Course Code : MEP-221

Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals
1 To draw displacement, velocity & acceleration diagram of dider - crank and four 2
bar mechanism.
2 | To study the variousinversions of kinematic chains. 2
Conduct experiments on various types of governors and draw graphs between
3 . I 2
height and equilibrium speed of agovernor.
4 | Determination of gyroscopic couple (graphica method). 2
5 | Balancing of rotating masses (graphical method). 2
6 | Cam profile analysis (graphical method) 2
. Determination of gear- train value of compound gear trains and epicyclic gear )
trains.
8 | Todraw circumferential and axial pressure profilein afull journal bearing. 2
9 | Todetermine coefficient of friction for a belt-pulley materia combination. 2
10 | Determination of moment of inertia of flywhedl. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name : Design of Machine Element L ab
Course Code : MEP-224

Credits (L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Number of
Practical wise breakup Practicals
List of Practicals
Design of circumferentia/longitudinal riveted joint of boiler.
1 4
Design of rigid flange coupling.
2 4
3 Design of flexible coupling (Bush pin type) 4
4 Design of eccentrically loaded bracket. 4
5 Design of pipe and pipe joints subjected to internal pressure. 4
6 Design of shaft carrying one pulley and supported in two bearing. 4
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name : Fluid Mechanics Lab
Course Code : MEP-225
Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

. . Number of
Practical wise breakup Practicals
List of Practicals
1 To determine the metacentric height of afloating vessel under |oaded and unloaded >
conditions.
5 To study the flow through a variable area duct and verify Bernoulli’s energy 5
equation.
3 To determine the coefficient of discharge for an obstruction flow meter (venturi 5
meter/orifice meter)
4 | To determine the discharge coefficient for aV- notch or rectangular notch. 2
To study the transition from laminar to turbulent flow and to ascertain the lower
5 . 2
critica Reynolds number.
6 | Todeterminethe hydraulic coefficients for flow through an orifice. 2
7 | Todetermine thefriction coefficients for pipes of different diameters. 2
8 To determine the head loss in a pipe line due to sudden expansion/ sudden >
contraction/ bend.
9 | Todeterminethe velocity distribution for pipeline flow with a pitot static probe. 2
10 | Experimental evaluation of free and forced vortex flow. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 4" Semester

Course Name M echanical M easurement and Metrology L ab
Course Code MEP-226

Credits(L-T-P) 1(0-0-1)

Total Marks 100

Internal Marks

20% weightage

External Marks

20% weightage

Total No. of Practicals-

Number of
Practical wise breakup Practicals
List of Practicals

1 | Measurement of an angle with the help of sine bar 2
2 | Measurement of surface roughness of a machined Plate, Rod and Pipe 2
3 | Measurement of gear elements using profile projector 2
4 | Measurement of effective diameter of externa threads using Three wire method 2
5 | Measurement of thread element by Tool maker’s microscope 2
6 | Cdlibration of apressure gauge with the help of a dead weight gauge tester 2
7 | Useof stroboscope for measurement of speed of shaft 2
8 | Useof pitot tubeto plot velocity profile of afluid through acircular duct 2
9 Preparation of a thermocouple, its calibration and application for temperature 5

measurement
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B.Tech. (Mechanical Engineering 4" Semester

Course Name Primary Manufacturing Lab
Course Code MEP-227

Credits(L-T-P) 1(0-0-1)

Total Marks 100

Internal Marks

External Marks

100% weightage

Total No. of Practicals-12

Practical wise breakup Number
of
Practicals

List of Practicals

Casting 8
To determine clay content, moisture content, hardness of a moulding sand
sampl 2

ple.

To determine shatter index of amoulding sand sample. 2
To test tensile, compressive, transverse strength of moulding sand in green
condition. 2
To determine permeability and grain fineness number of a moulding sand

Welding 4
To makelap joint, butt joint and T- joints with oxy- acetylene gas welding and
manual arc welding processes 2
To study MIG, TIG and Spot welding equipment and make weld joints by 2
these processes.

Machining and Forming 12

To study constructional features of following machines through drawings/
sketches:
a. Grinding machines (Surface, Cylindrical)
b. Hydraulic Press 2
c. Draw Bench
d. Drawing and Extrusion Dies
e. Rolling Mills
To grind single point and multipoint cutting tools 2
To prepare job on Lathe involving specified tolerances; cutting of V- threads
and square threads. 2
To prepare job on shaper involving plane surface, 2
Use of milling machines for generation of plane surfaces, spur gears and helical
gears; use of end mill cutters. 2
To determine cutting forces with dynamometer for turning, drilling and milling )

operations.
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B.Tech. (Mechanical Engineering 5" Semester

Course Name : Computer Aided Design
Course Code : MEL-310
Credits(L-T-P) . 13(30-0

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

Overview of CAD, CAD Applications, Solid Modeing: Wireframe, B-Rep, CSG approaches,
Transformations and Projections, Mathematical representation of curves and surfaces, Ferguson, Bezier
and B-spline curves and properties, Ferguson, Bezier and B-spline surfaces and properties, Computations
for Geometric Design, Introduction to Finite Element Analysis and Optimization.

Total No. of Lectures-45

L ecturewise breakup Number
of
lectures
SECTION - A

Introduction-Need and Scope of Computer Aided Design, Fundamental of CAD and
computer graphics-Application areas, Hardware and software-overview of graphics
systems, video-display devices, and raster-scan systems, random scan systems,
graphics monitors and workstations and input devices. Interactive hardware/software
techniques, Drawing standards, dimensioning and text writing, concept of layers, 8
advanced concepts of CAD software- blocks, UCS, 3D-line, 3D object, DXF & DXB
file formats. Output primitives-Points and lines, line drawing agorithms, mid-point
circle and elipse algorithms. Filled area primitives Scan line polygon fill agorithm,
boundary fill and flood-fill agorithms.

SECTION-B

2-D geometrical transforms-Trandation, scaling, rotation, reflection and shear
transformations. Matrix representations and homogeneous coordinates, composite
transforms, transformations between coordinate systems. 2-D viewing-The viewing
pipeline, viewing coordinate reference frame. Window to view port coordinate
transformation, viewing functions. Cohen-Sutherland and Cyrus-beck line clipping
algorithms, Sutherland—-Hodgeman polygon clipping agorithm.

3-D Object Representation-Polygon surfaces, quadric surfaces, spline
representation. Hermite curve, Bezier curve and B-Spline curves, Bezier and B-Spline
3 | surfaces. Basic illumination models, polygon-rendering methods. 3-D viewing- 7
Viewing pipeline, viewing coordinates, view volume and general projection
transforms and clipping.

SECTION-C
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3-D Geometric transformations-Trandation, rotation, scaling, reflection and shear
transformations, composite transformations. Visible surface detection methods-

4 | Classification, back-face detection, depth buffer, scan-line, depth sorting, BSP-tree 7
methods, area sub- division and octree methods.

SECTION-D

Introduction to CAD CAM- Overview, orientation and application commands of
CAD and CAE modeling software platforms for feature based Parametric and 5

5 | Variation modelling and analysis. Boolean, and sweep operations on primitives with
applicationsto CAD of machine elements.

Suggested / Reference Books:

1 | McConnell, J. J. Computer Graphics Theory into Practice Jones and Bartlett Publishers.

2 | Davis, M. J. Computer Graphics Nova Science Pub Inc.

3 | Rogers, D.F., Earnshaw, R.A., Graphics, B.C.S.C., Group, D., & Society, C. G. Computer Graphics
Techniques Theory and Practice Springer-Verlag.

4 | Salomon, D. Transformations and Projections in Computer Graphics Springer.

5 | Bethune, J. D. Engineering Design and Graphics with Solid Works Prentice Hall.

6 | Zeid, |. Mastering CAD/CAM (Engineering Series) McGraw-Hill Higher Education.

7 | NPTEL courses http//nptd .iitm.ac.in/courses. php- web and video resources on Computer Aided
Design and Manufacturing.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name Vibration and Noise Control
Course Code MEL-312

Credits(L-T-P) 4(3-1-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

To introduce the fundamentals of vibration and noise control and application of these principles to red

life problems.

Total No. of Lectures— 45

Number
L ecture wise breakup of
lectures
SECTION - A
Introduction- - Types of vibration-Equationsof motion for undamped free
vibration - Trandational and Torsiona vibration- Free damped vibration-
1 | Forced vibration problems- Harmonic excitation- Rotating unbaance- critica 6
speed, vibration isolation.
Two degree of freedom systems- Formulation of solution - undamped free
2 | vibration- Lagrangian energy method- coordinate Coupling Undamped vibration 8
absorber- Rotor systems- Geared systems
SECTION-B
Multi degree of freedom systems:
Eigen value and vector-Linear system-Matrix method- Influence coefficients-
3 | Numerical methods - Holzer's method, - Rayleigh's Approach - Dunkerley's method, 10
Rayleigh Ritz method.
SECTION-C
Vibration Measuring Instrumentsand Field M easurement
Vibration instruments - Transducer - Vibrometer - Velometer - Accelerometer -
Seismometer - Freguency measuring instruments-Single reed-Multi  reed - 8

Stroboscope-Vibration Exciters- Experimental modal analysisCondition monitoring
techniques- Diagnostic tools-Signal Analysis-Time and Frequency Domain analysis-
Balancing of rotors.
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SECTION-D

Noise - Concept and Control
Basics of noise - Introduction, amplitude, frequency, wavelength - Pressure level,

5 | noise doselevel - Measurement and analysis of noise. Methods for control of noise -
Mechanical noise - Sound enclosures - Acoustic barriers.

Suggested / Refer ence Books:

1 | Meirovitch Leonard; Element of Vibration Analysis; TMH

2 | Singiresu Rao, Mechanical Vibrations, Pearson Education

3 | Dukikipati RV, Srinivas J, Textbook of Mechanical Vibrations, PHI

4 | Thomson,W.T., Theory of Vibration with Applications, C.B.S Pub & Distributors

5 | G.K.Grover, Mechanica Vibration, Nemchand and Bross, Roorkee.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name Heat Transfer
Course Code MEL-313
Credits(L-T-P) 5 (4-1-0)

Total Marks 100

Mid Semester Examination 20% weightage
End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

To impart basic knowledge of heat and mass transfer mechanisms.

Total No. of Lectures—48

L ecture wise breakup Number
of
lectures
SECTION - A

Introduction-Modes and mechanisms of heat transfer: Basic laws of heat transfer,
General discussion about applications of heat transfer. Conduction heat transfer:
Fourier rate equation, Genera heat conduction equation in Cartesian, cylindrical and
spherical coordinates. Simplification and forms of thefield equation: steady, unsteady
and periodic heat transfer, Initial and boundary conditions.

SECTION-B

One Dimensional Steady State Conduction- Heat transfer in homogeneous dabs,
hollow cylinders and spheres overal heat transfer coefficient electrical anaogy
critical radius of insulation. Variable therma conductivity systems with heat sources
of heat generation. Extended surface (fins) heat transfer along afin, fin with insulated
tip and short fin. Application to error measurement of temperature.

10

One Dimensional Transient Conduction Heat Transfer- Systems with negligible
internal resistance; Significance of Biot and Fourier numbers. Chart solutions of
transient conduction systems- concept of functional body.
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SECTION-C

Convective Heat Transfer- Classification of systems based on causation of flow,
condition of flow, configuration of flow and medium of flow. Dimensiona analysis
as a tool for experimental investigation. Buckingham Pi-Theorem and method.
Application for developing semi-empirica non- dimensional correlation for
convection heat transfer, significance of non- dimensional numbers. Concepts of
4 | continuity. Momentum and energy equations. Forced convection: External flows: 8
Concepts about hydrodynamic and therma boundary layer and use of empirical
correlations for convective heat transfer. Flat plates and cylinders. Internal Flows:
Concepts about hydrodynamic and therma entry lengths division of interna flow
based on this use of empirical relations for horizontal pipe flow and annulus flow.

Free Convection- Devel opment of hydrodynamic and thermal boundary layer aong
avertica plate. Use of empirical relations for vertical plates and pipes.

SECTION -D

Heat Transfer with Phase Change- Boiling: Pool boiling regimes calculations on
nucleate boiling, critical heat flux and film boiling. Condensation: Film wise and drop
wise condensation, Nusselt Theory of condensation on a vertica plate-Film
6 | condensation on vertical and horizonta cylinders using empirical correlations. Heat 6
Exchangers- Classification of heat exchangers overal heat transfer-Coefficient and
fouling factor. Concepts of LMTD and NTU methods - Problems using LMTD and
NTU methods.

Radiation Heat Transfer- Emission characteristicsand laws of black-body radiation,
Irradiation total and monochromatic quantities, laws of Planck, Wien, Kirchhoff,
Lambert, Stefan and Boltzmann, heat exchange between two black bodies, concepts
of shape factor. Emissivity heat exchange between grey bodies radiation shields
electrical anaogy for radiation networks.

Suggested / Reference Books:

1 | Som, S. K Introduction To Heat Transfer. Prentice-Hall of India Pvt. Ltd.

2 | Incropera, F. P., DeWitt, D. P., Bergman, T. L., &Lavine, A. S. Fundamentals of Heat and Mass
Transfer: John Wiley & Sons.

3 | Ozisik, M. N. Heat transfer: a Basic Approach: McGraw-Hill.

4 | Holman, J. P. Heat Transfer: McGraw Hill Higher Education.

5 | Gengdl, Y. A. Heat transfer: aPractical Approach: McGraw-Hill.

6 | Lienhard, J. H., &Lienhard, JH. A Heat Transfer Textbook: Fourth Edition: Dover Publications.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name © | Advanced M echanics of Solids
Course Code : MEL-351

Credits(L-T-P) : 3 (3-0-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives.

Total No. of Lectures— 36

L ecture wise breakup Number
of
lectures
SECTION - A

Strain Energy & Impact L oading: Definitions, expressions for strain energy stored
in abody when load is applied (i) gradualy, (ii) suddenly and (iii) with impact, strain
1 | energy of beams in bending, beam deflections, strain energy of shafts in twisting, 5
energy methods in determining spring deflection, Castigliano’s& Maxwell’s
theorems, Numericals.

Theories of Elastic Failure: Various theories of dastic failures with derivations and
graphical representations, applications to problems of 2- dimensiona stress system
2 | with (i) Combined direct loading and bending, and (ii) combined torsional and direct
loading, Numericals.

SECTION-B

Unsymmetrical Bending: Properties of beam cross section, product of inertia, elipse
3 | of inertia, slope of the neutral axis, stresses & deflections, shear center and theflexural 7
axis Numericals.

Thick Cylinders& Spheres: Derivation of Lame’s equations, radial & hoop stresses
and strains in thick and compound cylinders and spherical shells subjected to interna

. . . ) . 7
4 fluid pressure only, wire wound cylinders, hub shrunk on solid shaft, Numericals.
SECTION-C
Rotating Rims & Discs. Stressesin uniform rotating rings & discs, rotating discs of
5 uniform strength, stresses in (i) rotating rims, neglecting the effect of spokes, (ii) 7

rotating cylinders, hollow cylinders & solids cylinders. Numericals.
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Bending of Curved Bars: Stressesin bars of initia large radius of curvature, bars of
initial small radiusof curvature, stressesin crane hooks, ringsof circular & trapezoidal
g |sections, deflection of curved bars & rings, deflection of rings by Castigliano’s
theorem stressesin simple chain link, deflection of simple chain links, Problems.
SECTION-D
Springs. Stresses in open coiled helica spring subjected to axial loads and twisting
7 | couples, leaf springs, flat spira springs, concentric springs, Numericals.
Suggested / Refer ence Books:
1 | Strength of Materials— G.H.Ryder, Third Edition in SI Units 1969 Macmillan, India.
2 | Strength of Materiads— Sadhu Singh, Khanna Publishers
3 | Book of Solid Mechanics— Kazmi, TataMc Graw Hill
4 | Strength of Materials— D.S. Bedi - S. Chand & Co. Ltd
5 | Strength of Materials— U.C Jindal - Pearson India Ltd.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name : | Sensorsand Actuators
Course Code : MEL-355
Credits(L-T-P) . 1 3(3-0-0

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives.

To get familiarize with sensors used in engineering
To understand the signal conditioning circuits

Total No. of Lectures— 36

L ecture wise breakup Number
of
lectures
SECTION - A

Introduction to Instrumentation systems - Basic elements of instrumentation systems,
Input-Output configuration, Error sources — Calibration — standards, static and dynamic
characteristics of instruments.

General Transduction Principlesfor measurement applications:

Transduction principle — Resistive, Capacitive, Inductive, Piezo resistive, Piezoelectric,
optical,Photo voltaic, Thermoelectric, Acoustic and Hall effect.

SECTION-B

Construction and operation of typical instruments - General measurement
applications - temperature, pressure, vibration, force, acceleration, torque, position,
velocity, angular velocity, humidity, tactile, flow and level measurement.

Advanced sensors technologies and applications —Opto-€electronic sensors, Fiber
optic sensor, Magnetic sensors, Digital transducers, LASER based instruments,
Ultrasonic sensors, Micro sensors, Bio sensors.

SECTION-C

Smart sensor systems and applications — General architecture of a smart sensor —
Self calibration — Wireless sensors- energy harvesting techniques — Web based
instrumentation-Applications.

3 | Signal conditioning and Data Acquisition — Operational Amplifiers, Amplifiers, 9
bridges, filters, analog-to digital and digital-to-analog conversion, Elements of data
acquisition system, basics of Virtual instrumentation systems, Data logging.
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SECTION-D

Industrial Applications of sensors and instrumentation systems — Vibration
measurement in machine tools, Position measurement of end effectors in robots —
4 | Speed measurement of road wheelsin Automotive system, Environmental monitoring 9
and biomedical applications- case studies

Suggested / Refer ence Books:

1 | Bentley JP, Principles of measurement systems, Pearson Publishers., 2012.

Ernest. O. Doebelin, “Measurement System Application & Design”, (2008), McGraw Hill
Book co 5th edition, 2008.

John G. Webster, HalitEren, “Measurement, Instrumentation, and Sensors Handbook”,(2014),
Second Edition, CRC Press.

4 | D.V.S. Murty, “Transducers and Instrumentation”, (2010), PHI Learning Pvt. Ltd.

H.R. Taylor, “Data Acquisition for Sensor Systems”, (2013), Springer Science & Business
Media
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name Welding Technology
Course Code MEL-353
Credits(L-T-P) 3(3-0-0)

Total Marks 100

Mid Semester Examination

20% weightage

End Semester Examination

80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

Total No. of Lectures—42

L ecture wise breakup

Number
of
lectures

SECTION - A

Introduction- Welding as a production process — its advantages and limitations. Gas
welding process, Types of fuels, acetylene, Indene, Butane etc. Gas welding
equipment, gas welding technique. Electric arc welding — manual meta arc welding
— power supplies, cables and other accessories for arc welding, welding technique
- aomic, hydrogen welding, thermit welding, soldering, brazing and braze wel ding.

Special Welding Processes- Power sources, equi pments and accessories, application,
limitation and other characteristics of: (a) Gas tungsten arc (TIG) welding (b) Gas
metal arc (MIG) welding (¢) Submerged arc welding (d) Electro slag welding
processes. Resi stance wel ding processes- principle- Types (spot, seam, projection and
percussion flash), equipment required for each application.

SECTION-B

Modern Welding Processes-Electron beam welding, Laser beam welding, Plasma
arc welding, Friction welding, Explosive welding, Ultrasonic welding, Stud welding,
Under water welding, Diffusion bonding, Cold welding, Welding of dissimilar metals.

SECTION-C

Weldment Testing- Defects in welding in various processes-Causes and remedies,
Destructive testing of weldments - Strength, hardness, ductility, fatigue, creep
properties etc. Non- destructive testing of weldments; Ultrasonic dye penetrant,
magnetic particle inspection. X ray testing procedures and identification of defects —
case studies. Weld thermal cycle — Residual stressed distortion in welding stress
relieving techniques.

SECTION-D




87

Weldability, Automation and Design in Welding- Weldability —definition.
Temperature distribution in welding —heat affected zone weldability of stedl, castiron.
Aluminum, pre heating and post heating of weldments. Estimation of transition
temperature. Automation in welding — Seam tracking vision and arc sensing welding 9
robots. Design of weldments-welding symbols positions of welding joint and groove
design. Weld stress —cal cul ations — design of weld size.

Suggested / Refer ence Books:

Abbott, J., & Smith, K. M., Welding Technology: Texas State Technical College Publishing.

Radha krishnan.V.M. Welding Technology and Design, New Age International Pub. Ltd.,

Little R.L.,Welding Technology Tata McGraw-Hill

Partner R.S.Welding Process and Technology, Khanna Publishers

Lancaster J.F.,Metallurgy of Welding,George Allen and Unwin.

o O M| W N|

“AWS Welding Hand Book”, Volume 1 to 4, AWS.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name * |Automobile Engineering
Course Code : MEL-354
Credits(L-T-P) : 3 (3-0-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Total No. of Lectures— 45

L ecturewise breakup Number
of
lectures
SECTION - A

Vehicle Structure and Engines-Types of automobiles, vehicle construction —
chassis, frame and body, aerodynamics, components of engine— their forms, functions
1 and materias, review of cooling and lubrication systems in engine, turbo chargers, 9
engine emission control by— way catalytic controller, electronic engine management
system.

SECTION-B

Engine Auxiliary Systems-Carburetor— working principle, electronic fuel injection
system — mono-point and multi - point injection systems, electrical systems — battery
3 | generator - starting motor and drives— lighting and ignition (battery, magneto coil and 9
electronic type)- regulators-cut outs.

SECTION-C

Transmission Systems-Clutch — types and construction, gear boxes- manua and
automatic, simple floor mounted shift mechanism, over drives, transfer box fluid

3 | flywhedl- torque convertors, propeller shaft — slip Joint — universal joints, differential 9
and rear axle, hotch kiss drive and torque tube drive.
SECTION-D
Steering, Brakes and Suspension- Wheels and tires — wheel alignment parameters
steering geometry and types of steering gear box, power steering, types of front axle
9

4 |- suspension systems. Braking systems — types and construction — mechanical/
hydraulic/ pneumatic braking system — antilock braking system.

Alternative Energy Sources-Use of natura gas, LPG, biodiesel, gasohol and
5 | hydrogen in automobiles, electric and hybrid vehicles, fuel cells. 9
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Suggested / Reference Books:

1 | Crolla, D. Automotive Engineering: Powertrain, Chassis System and Vehicle Body: Butterworth-
Heinemann.

2 | Heider, H. Advanced Vehicle Technology: Butterworth-Heinemann.

3 | Happian-Smith, J. An Introduction to Modern Vehicle Design: Butterworth-Heinemann.

4 | Newton, Steeds and Garet, Motor Vehicles, Butterworth Publishers.

5 | Crouse, W. H., &Anglin, D. L. Automotive Mechanics, Study Guide: McGraw-Hill.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name : Computer Aided Design Lab
Course Code : MEP-310
Credits (L-T-P) : 1(0-0-1)
Total Marks : 100
Internal Marks : -
External Marks : 100% weightage
Total No. of Practicals-
Lab Syllabus

COMPUTER AIDED DRAFTING OF MACHINE ELEMENTS:
Orthographic views - |sometric views - Sectional views. Dimensioning -
Annotations — Symbols— Welding - Surface finish - Threads. Text - Bill of
Materias- Title block. Exercise: Knuckle, Gib and Cotter Joint - Screw Jack - Foot
step bearing.

GEOMETRIC MODELING OF MACHINE COMPONENTS:

Protrusion - cut - Sweep - Revolve - Draft and |oft - Modify/edit - Pattern -
Transformation - Boolean operation. Exercise: Individual parts of Universal Joint -
Flange Coupling — Piston and Connecting rod.

CONVERSION OF 3D TO 2D:
Conversion of 3D to 2D and Mass property calculations for parts created in Units |
and 1.

ASSEMBLY OF MACHINE PARTS:
Exercise: Assemble from parts created in Unit I1.

Practical wise breakup

Number of
Practicals

List of Practicals

Orthographic projections— | (from part model)

Orthographic projections — |1 (from assembly model)

3D part modeling with basic features.

3D part modelling with advanced features.

3D assembly modelling.

Data exchange standards.

3D to 2D conversion.

O I N OO IWDN

Structural andysis

NINININDNDNDDN
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name : Vibration & Noise Control Lab
Course Code : MEP-312

Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Mid Semester Examination : -

End Semester Examination : 100% weightage

Total No. of Practicals—

Number of
Practical wise breakup
Practicals
List of Practicals
1 Free vibration of cantilever beam 2
2 Free vibration of simply supported beam )
3 Free vibration of fixed beam )
4 Forced vibration of SDOF system 2
5 Base Excitation 2
6 Rotating Unbalance )
7 2DOF Forced vibration )
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name Heat Transfer Lab
Course Code MEP-313
Credits(L-T-P) 1(0-0-1)

Total Marks 100

Mid Semester Examination

End Semester Examination

100% weightage

Total No. of Practicals—

Practical wise breakup

Number
of
Practicals

List of Practicals

Determination of thermal conductivity of:

-asolid insulating material by slab method

-powder materias by concentric spheres method / or by some transient
heat transfer technique

-ameta by comparison with another metal by employing two bars when
kept in seriesand / or in parallel under different boundary conditions
-Liquids by employing thin layer

Determination of coefficient of heat transfer for free/forced convection
from the surface of acylinder / plate when kept:

-along the direction of flow

-perpendicular to the direction of flow

-inclined at an angle to the direction of flow

To plot the pool boiling curves for water and to determine its critical
point

Determination of heat transfer coefficient for
-film condensation
-drop-wise condensation

Determination heat transfer coefficient by radiation and hence find the
Stefan Boltzman's constant using two plates'two cylinders of same size
by making one of the plates/cylinders as a black body.

Determination of shape factor of acomplex body by an anal og technique.

To plot the temperature profile and to determinefin effectiveness and fin
efficiency for

-A rod fin when its tip surface is superimposed by different boundary
condition like: Insulated tip, Cooled tip, Temperature controlled tip
-Straight triangular fins of various sizes and optimization of fin
proportions

-Circumferentia fins of rectangular/triangular section.
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name ©  |Welding Technology Lab
Course Code : MEP-353
Credits(L-T-P) : 1(0-0-1)
Total Marks : 100
Mid Semester Examination -
End Semester Examination : 100% weightage
Total No. of Practicals—
Number of
Practical wise breakup Practicals
List of Practicals
1 Welding- Introduction. 2
2 Edge/joint preparation in welding and joining using arc welding and gas 5
welding.
3 Hands-on practice on shielded metal arc welding. 2
4 Hands-on practice on metal inert gaswelding (MIG) or gas metal arc 5
welding.
5 Hands-on practice on tungsten inert gaswelding (TIG) or gas tungsten arc 5
welding.
6 Hands-on practice on spot welding. 2
7 Hands-on practice on submerged arc welding. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 5" Semester

Course Name : Automobile Engineering Lab
Course Code : MEP-354
Credits(L-T-P) : 1(0-0-1)
Total Marks : 100
Mid Semester Examination : -
End Semester Examination : 100% weightage
Total No. of Practicals—
Number
of
Practical wise breakup Practicals
List of Practicals
1 Study and demonstration of layout of an automobile. 2
2 Study and demonstration of differential. 2
3 Study and demonstration of clutches. 2
4 Study and demonstration of brakes. 2
5 Study and demonstration of gear box. 2
6 Study and demonstration of steering mechanism. 2
7 Study and demonstration of suspension system. 2
8 Study and demonstration of internal combustion engine. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name Thermodynamics-11
Course Code MEL-320
Credits(L-T-P) 5 (4-1-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to introduce students to the I C engine and various components of thermal power
plants and the related thermal and economical tools for effective engineering analysis of such plants.

Total No. of Lectures-45

L ecture wise breakup Number
of
lectures
SECTION-A
Fuels and their properties- Stoichiometric and actua air requirements, flue gas
analysis. Conversion of volumetric analysisinto gravimetric analysis and vice-versa,
Actual weight of air supplied, Use of mole, for solution of combustion problems, Heat 5
of formation, Enthapy of formation, Enthalpy of reaction, Adiabatic flame
temperature.
Boilers - Different types of boilers, boiler mountings, feed water treatment, boiler
loading and manner of operation. Boiler energy balance, draft system. Different types
of furnaces for burning coal, fuel oil and gas. Circulation theory, down-comers and 8
risers, economizers and super-heaters, air pre-heater, drum and its internals.
SECTION-B

Plant Components- Theory and design of condensers, air gector and cooling towers.
Types and applications 8
Steam Nozzles - Definition, types and utility of nozzles, Flow of steam through
nozzles; Condition for maximum discharge through nozzle; Critical pressureratio, its
significance and its effect on discharge; Area of throat and at exit for maximum 8

discharge; Effect of friction; Nozzle efficiency; Convergent and convergent-divergent
nozzles; Calculation of Nozzle dimensions (length and diameters of throat and exit);
Supersaturated (or metastable) flow through nozzle.
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SECTION-C

Steam Turbines - Theory and design. Impulse and reaction turbines, compounding
of turbines, optimum velocity ratio, reheat factor and condition line, parallel exhaust, 8
lossesin steam turbines, steam turbine governing.

SECTION-D

Internal Combustion Engines: Actual Engine Indicator diagrams and valve-timing
diagrams for two stroke and four stroke S.I. and C.I. Engines; Construction and
Working Principle of Wankel rotary engine; Principle of ssmple carburator, Injection
systemsin Diesel and Petrol Engines( Direct Injection, MPFI in Sl and CI Engines,
respectively). Essentia requirements for Petrol and Diesd Fuels. Theory of
combustion in Sl and Cl Engines; Various stages of combustion; Pressuretime/crank
- Angle diagrams, Various phenomenon such as turbulence, squish and swirl,
dissociation, pre-ignition/auto- ignition, and after burning etc.; Theory of knocking
(ie,. detonation) in Sl and CI Engines; Effect of engine variables on the Delay Period
in SI and Cl engines; Effect of various parameters on knock in SI and Cl Engines,
Methods employed to reduce knock in Sl and Cl Engines; Octane and Cetane rating
of fuels, Knockmeter; Dopes and inhibitors; Performance curves/maps of Sl and ClI
Engines; Effect of knocking on engine performance; Effect of compression ratio and
air-fuel ratio on power and efficiency of engine; Variation of engine power with
altitude; Supercharging and turbo charging of Sl and ClI Engines; Advantages and
applications of supercharging; Emissions from Sl and Cl Engines and methods to
reduce/control them. Logarithmic plotting of PV-diagrams. High speed Engine
Indicators.

Suggested / Refer ence Books:

1

Ganesan.V. Interna Combustion Engines: Tata Mcgraw-Hill Publishing Company Limited.

Heywood, J. B. Interna Combustion Engine Fundamentals. McGraw-Hill.

Lumley, J. L;Engines: An Introduction: Cambridge University Press.

2
3
4

Ferguson, C.R., & Kirkpatrick, A.T. Internal Combustion Engines: Applied Thermo sciences. John
Wiley.

(3]

Stone, R. Introduction to Internal Combustion Engines:

Nag.P.K. Power plant engineering: Tata McGraw-Hill.

Arora, S. C., &Domkundwar, S. A course in power plant engineering: Dhanpat Rai.
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name Refrigeration and Air Conditioning
Course Code MEL-323

Credits(L-T-P) 5 (4-1-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives.

Analytical approach to the engineering problem and performance anaysis of refrigeration and air
conditioning system. Study of thermodynamics behind it. Design and operating characteristics of different
types of refrigeration system. Refrigeration and air conditioning concepts.

Total No. of Lectures-45

L ecturewise breakup

Number
of
lectures

SECTION-A

Introduction-Necessity and applications; of refrigeration and C.O.P. Mechanical
refrigeration; Types of idea cycles of refrigeration. Air refrigeration: Bell Coleman
cycle and Brayton cycle, open and dense air systems; Actual air refrigeration system
problems; Refrigeration needs of aircrafts.

SECTION-B

Vapour Compression Refrigeration- Working principle and essential components
of the plant; Simple vapour compression refrigeration cycle; COP; Representation of
cycle on T-S and p-h charts; effect of sub cooling and super heating; cycle anaysis,
Actua cycle Influence of various parameters on system performance; Use of p-h
charts; numerica problems.

Refrigeration System Components-Compressors; General  classification;
comparison; Advantages and disadvantages. Condensers: classification; Working
principles. Evaporators. classification; Working principles. Expansion devices:
Types, Working principles. Refrigerants. Desirable properties; classification
refrigerants used; Nomenclature; Ozone depl etion; Globa warming.

SECTION-C

Vapor Absorption Refrigeration- Calculation of max COP; description and
working of NH3; water system and Li Br; water ( Two shell & four shell) system.
Principle of operation Three fluid absorption system, salient features.
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Other Refrigeration Systems- Steam Jet refrigeration system; Working principle
5 | and basic components. Principle and operation of (i) Thermoelectric refrigerator (ii) 7
Vortex tube tube.

SECTION-D

Introduction- : Psychrometry and psychrometric charts, property calculations
of air vapour mixtures. Psychrometric process — Sensible heat exchange processes.
Latent heat exchange processes. Adiabatic mixing, evaporative cooling. Use of
standard  thermodynamic  tables, Mollier diagram, Psychometric chart and
6 | Refrigerant property tables. 7
Load Estimation: Need for ventilation, consideration of infiltration; Load concepts
of RSHF, GSHF- problems, concept of ESHF and ADP. Requirements of human
comfort and concept of effective temperature; Comfort chart; Comfort Air
conditioning; Requirements of industria air conditioning

Air Conditioning System Components-Equipment for cooling, heating
humidification and dehumidification, filters, grills and registers, fans and blowers.
Heat pump; Heat sources, different heat pump circuits.

Suggested / Refer ence Books:

1 | Arora, C. P. Refrigeration and Air Conditioning: McGraw-Hill.

2 | Stoecker, W. F., & Jones, J. W. Refrigeration and Air Conditioning: McGraw-Hill.

3 | Whitman, W. C., Johnson, W. M., & Tomczyk, J. Refrigeration & Air Conditioning Technology:
Delmar

4 | Dossat. Principles of Refrigeration: Pearson Education.
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name . |Mechatronics
Course Code : MEL-324
Credits(L-T-P) : 3 (3-0-0)

Total Marks : 100

Mid Semester Examination : 20% weightage
End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

Gain acomplete understanding of basic electrical circuits and electronic devices. Learn how to understand
and apply semiconductor devices. Learn the basics of digital electronics. Learn how to program and
interface microcontrollers. Learn the theoretical and practical aspects of measurement system design.
Learn the basics of sensor and actuator theory, design, and application. Become proficient with
using laboratory instrumentation and with building basic circuits.

Total No. of Lectures-45

Lecturewise breakup Number
of
lectures
SECTION-A
1 | Introduction- Mechatronics: What and why? 2

Essential Electronicsand Boolean Algebra- Digital representation: binary, decimal,
hexadecimal, conversion from binary to decima and vice-versa. Binary arithmetic:
addition, subtraction: 2’s complement, multiplication and division, boolean algebra:
AND, OR, NOT, NAND, NOR, XOR logic, Truth table, redization of logic in
physicd systems. switches-LEDs, cylinders. Fundamental identities, De Morgan’s
theorems and rel ationship with sets, simplification, electronics fundamentals: Review
2 of some semiconductor devices, Conceptsof digita and analog systems, digital output 16
(DO) and input (DI), using switches, transistors, pneumatic devices, etc. to realize DI
& DO. Operationa Amplifier: principles, configurations. inverting; summing;
integrating and differentiating configurations, digital to analog conversion (DAC), the
R-2R and summing op-amp circuit, analog to digital conversion (ADC), successive
approximation method, flash method, etc. Programs for DI, DO, DA and AD for PC
based plug in cards.
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SECTION-B

Microprocessor, Computersand Embedded Systems- Introduction to the 8085 (8-
3 | bit microprocessor) and microcontroller: Architecture, programming, 1/0, Computer 6
interfacing, Programmable logic controller basics.

SECTION-C

Sensors and Actuators- Strain gauge, resistive potentiometers, tactile and force
sensors, tachometers, LVDT, piezoelectric accelerometer, hall effect sensor, optical
encoder, resolver, inductosyn, pneumatic and hydraulic actuators, stepper motor, DC
motor, AC motor.

SECTION-D

Control Systems-Mathematical modeling of physical systems, system equations,
5 | controllability and observability, Pole placement, PID controller, control of 8
hydraulic, pneumatic, mechanical and electrical systems.

Integration and Case Studies- Integration of mechatronics component subsystems
into a complete mechatronics system, applications to CNC machines and robotics.

Suggested / Reference Books:

1 | David G. Alciatore, and Michael B. Histand, “Introduction to Mechatronics and Measurement
Systems”, Tata

2 | McGraw Hill, New Delhi.

W. Bolton, “Mechatronics”, Pearson Education Asia, New Delhi.

Dan Necsulescu, “Mechatronics”, Pearson Education Asia, New Delhi.

5 | N. P. Mahalik, “Mechatronics”, Tata McGraw Hill, New Delhi.

6 | Wolfram Stadler, “Analytical Robotics and Mechatronics”, McGraw-Hill Book Co.

7 | EroniniUmez-Eronini, “System Dynamics & Control”, Thomson Asia.

8 | ShettyDevdas and Richard A Kolk, “Mechatronics System Design”, Thomson Learning, Vikas
Publishing House, New Delhi.
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name Fluid Machinery
Course Code MEL-325
Credits(L-T-P) 3 (3-0-0)

Total Marks 100

Mid Semester Examination 20% weightage
End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

To provide the basic knowledge of Fluid machinery and boundary layer

Total No. of Lectures-45

L ecture wise breakup

Number
of
lectures

SECTION-A

Impulse momentum principle; jet impingement on stationary and moving flat plates, and
on gationary or moving vanes with jet striking at the centre and tangentidly a one end
of the vane; caculaionsfor force exerted, work done and efficiency of jet.

SECTION-B

Incompressible Fluid How- Viscous flow - Navier - Stoke's equation (Statement only) -
Shear dress, pressure gradient relaionship - laminar flow between pardld plates -
Laminar flow through circular tubes. (Hagen Poiseull€'s equation). Hydraulic and energy
gradient - flow through pipes - Darcy -Weisback's eguaion — pipe roughness -
friction factor- Moody's diagram-minor losses - flow through pipes in series and in
pardld - power trangmission.

Boundary Layer Concept-Introduction to boundary layer formation, Navier-stokes
equation, Boundary layer thickness, momentum thickness, energy thickness, Boundary
layer equations, Momentum-Integral equation — Von Korman, Blasius solution of
boundary layer on afla plate without pressure gradient, flow with very small Reynolds
number, Hagen Poissauille flow, Plane Couette flow, Hydrodynamic theory of
lubricetion.

SECTION-C

Hydraulic Turbines- Fluid machines definition and classification - exchange of
energy - Euler's equation for turbo machines - Construction of velocity vector
diagram's - head and specific work - components of energy transfer - degree of
reaction. Hydro turbines definition and classifications - Pelton turbine - Francis
turbine - propeller turbine Kaplan turbine .Working principles - velocity triangles -
work done - specific speed — efficiencies - performance curve for turbines.
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SECTION-D

Hydraulic Pumps-Pumps definition and classifications. Centrifuga pump
classifications, working principles, velocity triangles, specific speed, efficiency and

4 | performance curves. Reciprocating pump classification, working principles, indicator 8
diagram, work saved by air vessels and performance curves, cavitation in pumps
Rotary pumps working principles of gear and vane pumps.
Hydraulic Devices and Systems. Const., operation and utility of simple and

5 | differentia accumulator, intensifier, fluid coupling and torque converter, Air lift and 5
jet pumps; gear, vane and piston pumps, Hydraulic Rams

Suggested / Reference Books:

1 | David G. Alciatore, and Michael B. Histand, “Introduction to Mechatronics and Measurement
Systems”, TataMcGraw Hill, New Delhi.

2 | W. Bolton, “Mechatronics”, Pearson Education Asia, New Delhi.
Dan Necsulescu, “Mechatronics”, Pearson Education Asia, New Delhi.

4 | N. P. Mahalik, “Mechatronics”, Tata McGraw Hill, New Delhi.

5 | Wolfram Stadler, “Analytical Robotics and Mechatronics”, McGraw-Hill Book Co.

6 | Eronini Umez-Eronini, “System Dynamics & Control”, Thomson Asia

7 | ShettyDevdas and Richard A Kolk, “Mechatronics System Design”, Thomson Learning, Vikas
Publishing House, New Delhi.
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name ; Finite Element Methods In Engineering
Course Code : MEL-361

Credits(L-T-P) : 4(3-1-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

1. Tolearn basic principles of finite element analysis procedure.
2. Tolearn thetheory and characteristics of finite elements that represent engineering structures.
3. Tolearn and apply finite element solutions to structural, thermal, dynamic problem to develop the
knowledge and skills needed to effectively evaluate finite element analyses performed by others.
4. Learnto model complex geometry problems and solution techniques.
Total No. of Lectures-45
Lecture wise breakup Number
of
lectures
SECTION-A
Basic Conceptss The standard discrete system, finite elements of an eastic
1 | continuum- displacement approach, generalization of the finite element concepts- 11
weighted residual and variationa approaches.
SECTION-B
Element Types- Triangular, rectangular, quadrilateral, sector, curved, iso-parametric
2 | elements and numerical integration. Automatic mesh generation schemes. 10
SECTION-C
Application to Structural Mechanics Problems- Plane stress and plane strains, axi-
3 symmetric stress analysis, three dimensional stress analyses, bending of plates. 12
SECTION-D
FEM in Steady State Field Problems- Introduction, heat conduction, fluid flow
4 | and non- linear material problems, plasticity, creep etc. Computer procedures for 12

Finite element analysis.
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Suggested / Reference Books:

1 | ChandrupatlaT.R., and Belegundu A.D., Introduction to Finite Elementsin Engineering, Pearson
Education

2 | David V Hutton, Fundamentals of Finite Element Analysis McGraw-Hill Int. Ed.

3 | Rao S.S. The Finite Element Method in Engineering, Pergammon Press.

4 | LoganD.L., A First course in the Finite Element Method, Third Edition, Thomson Learning

5 | Robert D.Cook., David.S, Makucs Michael E Plesha , Concepts and Applications of Finite
Element Anaysis.

6 | Reddy J.N, An Introduction to Finite Element Method, McGraw-Hill International Student Edition

7 | O.C.Zienkiewicz and R.L.Taylor, The Finite Element Methods, Vol.1. The basic formulation and

linear problems, Vol.1, Butterworth Heineman
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name | Robotics: Mechanicsand Control
Course Code : MEL-364

Credits(L-T-P) : 3(3-1-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives.

To impart knowledge about the engineering aspects of Robots and their applications.

Total No. of Lectures-40

L ecturewise breakup Number
of
lectures
SECTION-A
Introduction to Robotics- Robot, robotics, types of robot, robot classification, types
1| of robot, degrees of freedom. 8
Kinematics and Dynamics of Robotic Linkages (Open Ended Type
Manipulators) - Frames, transformations. Trandation and rotation, Denavit-
2 Hartenberg parameters, forward and inverse kinematics, Jacobian, dynamics. 8
Equations of motion, Newton-Euler formulation.
SECTION-B
Sensors and Actuators- Strain gauge, resistive potentiometers, tactile and force
sensors, tachometers, LVDT, piezoel ectric accelerometer, Hall effect sensors, optica
3 encoders, pneumatic and hydraulic actuators, servo valves, DC motor, stepper motor, 8
drives.
SECTION-C
Control of Manipulators- Feedback control of Il order linear systems, Joint control,
4 | trgjectory control, controllers, PID control 8
SECTION-D
5 | Robot Programming-Language-overview, commands for elementary operations. 8
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Suggested / Refer ence Books:

1

John J. Craig, Introduction to Robotics: Mechanics and Control, Addison-Wesley.

2 | Tsuneo Y oshikawa, Foundations of Robotics, MIT Press.

3 | Saeed B. Niku, Introduction to Robotics: Analysis, Systems, Applications, Pearson Education Inc.
4 | Spong M. W., and Vidyasagar M., Robot Dynamics and Control, John Wiley & Sons.

5 | Murray R. M., et d, A Mathematica Introduction to Robotic Manipulation, CRC Press,

6 | WadronK. J, and Kinzel G. L., Kinematics, Dynamics and Design of Machinery, John Wiley

7 | Eronini Umez-Eronini, System Dynamics & Control, Brooks/ Cole Publishing Company,
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name : Machinery Fault Diagnostics
Course Code : MEL-326

Credits (L-T-P) T | 3(3-0-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

The objectiveisto provide toolsto prepare students an expert in analyzing machinery faults by giving an
introduction of various condition monitoring techniques, signa processing principles like FFT methods,
Hilbert methods via FFT and related amplitude, phase and frequency demodulation, cepstrum, order
tracking and time synchronous averaging.

Total No. of Lectures-48

L ecture wise breakup Number
of
lectures
SECTION-A
Condition monitoring techniques. Condition Monitoring in manufacturing
1 | industries; Noise monitoring, Wear and debris Analysis, Thermography, Cracks 12

monitoring, Ultrasonic techniques - Case studies.

Sensors for condition monitoring: Accelerometers, strain gauges, eddy current
2 | probes, LVDT for measurement of displacement, velocity and acceleration;
Temperature transducers, radiation pyrometers and thermal imaging

SECTION-B

Signal processing: Study of periodic and random signas, probability distribution,
statistical properties, auto and cross-correlation and power spectral density functions.

3 Signal Analysis: Time domain and Frequency domain and Time-frequency domain 12
anaysis.
SECTION-C
Failure Analysis and Maintenance: Maintenance Principles, Failure mode analysis
4 |- Equipment down time anaysis — Breakdown analysis - condition based 12

mai ntenance.
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SECTION-D

Machine Condition monitoring: Vibration, Acoustic emission and vibro-acoustics

signal analysis; Case studies. Machine L earning: Intelligent fault detection system, 12

5 Use of signal processing and machine learning techniques for the detection of various
faults, Case studies.
Suggested / Refer ence Books:

1 E. S. Tehrani and K. Khorasani, Fault Diagnostics of a Nonlinear System Using a Hybrid Approach ,
Springer.

2 PareshGirdhar, Cornelius Scheffer, Practical Machinery Vibration Analysis and Predictive Maintenance,
Elsevier

3 Rolf Isermann, B. Freyermuth, Fault Detection, Supervision and Safety for Technical Processes, Pergamon
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name * | Thermodynamics-l1 Lab
Course Code : MEP-320
Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals
To study four strokes spark ignition (S.1) engine and differences between S.1. and
1 | c.lengines 2
To study two strokes S.1. engine and differences between two strokes and four 5
2 strokes engines.
To study battery ignition system for four cylinders S.I. engines and requirements
3 | of ignition system. 2
To study magneto ignition system for Sl engine having four cylinders and
4 | differences between magneto and battery Ignition system 2
5 | Study of carburetor with compensating and starting Jet devices 2
Determination of brake power (BP), friction power (FP) and indicated power (IP)
6 | of four stroke four cylinder diesel engine with rope break dynamometer. 2
To determine mechanical efficiency, brake thermal efficiency and indicated
7| thermal efficiency of four strokes, four cylinder diesel engine. 2
g | Todraw heat balance sheet for four stroke, four cylinder diesel engines. 2
To study open cycle constant pressure combustion gas turbine with inter cooler,
9 | regenerator and reheat. 2
To study centrifugal compressor and differences between centrifugal and axia )
10

COMpPressors.
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name : Refrigeration and Air Conditioning Lab
Course Code : MEP-323
Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks

External Marks 100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals
1 To study refrigeration cycle, determine of coefficient of performance of cycle & 5
determine of tonnage capacity of refrigeration unit.
2 | Todetermine the COP and tonnage capacity of the chilling plant. 2
3 | Todetermine COP and tonnage capacity of an air conditioning system. 2
4 | To determine the COP and tonnage capacity of a mechanical heat pump. 2
5 | To determine the COP and tonnage capacity of an Ice plant. 2
5 To study the cut sectiona modd of reciprocating, rotary and centrifugal 5
COMpressor.
7 | To study various controls used in refrigeration and air-conditioning system. 2
8 | To study different psychometric process & chart. 2
9 | To study works principle of steam jet refrigeration system. 2
To study the analysis of simple vapour compression cycle and explain the types of
10 ; . . 2
vapour compression cycle with T-S and P-H diagram.
11 | To study the chilling plant and its working cycle. 2
12 | Todetermine sensible heat factor of Air on re-circulated air conditioning set up. 2
13 | To Study the Mechanical heat pump and find it’s C.O.P. 2
14 | To study the Air and Water heat pump and find it’s C.O.P. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name Fluid Machinery Lab
Course Code MEP-325
Credits(L-T-P) 1(0-0-1)

Total Marks 100

Internal Marks

External Marks

100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals
1 | Determination of various efficiencies of Hydraulic Ram 2
2 | Todraw characteristics of Francis turbine/Kaplan Turbine 2
To study the constructional features of reciprocating pump and to perform test on
3 | it for determination of pump performance 2
4 | Todraw the characteristics of Pelton Turbine 2
To draw the various characteristics of Centrifugal pump 2
5 Determine the effect of vane shape and vane angle on the performance of 2
centrifugal fan/Blower.
7 | A visit to any Hydroelectric Power Station. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name : |Machinery Fault Diagnostics L ab
Course Code : MEP-326

Credits (L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Practical wise breakup Number of
Practicals
List of Practicals

1 | Tofind out the actual soft foot of rotating machinery by experimental method. 2
2 | How to diagnosis of shaft misalignment and its effects based on vibration. 2
3 | Tostudy the static balancing of rotary systems. 2
4 | Tounderstand the effect of oil whirl on machinery vibration. 2
5 | Tounderstand the effect of looseness in rotating systems. 2
6 | Tostudy the vibration response of bearing defects of various types. 2
7 | To study the effects of bent shafts on rotor performance. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name . |Finite Element Methodsin Engineering Lab
Course Code : MEP-361

Credits(L-T-P) : 1(0-0-1)

Total Marks : 100

Mid Semester Examination : -

End Semester Examination : 100% weightage

Total No. of Practicals-18

Number of
Practicals
Practical wise breakup
List of Practicals

1 Force and stress analysis using link elementsin Trusses, cables etc. 2

2 Stress and deflection analysisin beams with different support conditions. 2

3 Stress analysis of flat plates and ssimple shells. 2

4 Stress analysis of axi-symmetric components. 2

5 Thermal stress and heat transfer analysis of plate. 2

6 Thermal stress analysis of cylindrical shells. 2

7 Vibration analysis of spring-mass systems 2

8 Model analysis of beams. 2

9 Harmonic, transient and spectrum analysis of simple systems. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 6" Semester

Course Name Robotics: Mechanicsand Control Lab
Course Code MEP-364

Credits(L-T-P) 1(0-0-1)

Total Marks 100

Mid Semester Examination

End Semester Examination

100% weightage

Total No. of Practicals—

Number
Practical wise breakup of
Practicals
List of Practicals
1 Using MATLAB for control systems. 2
2 Mathematical modeling of physical systems. 2
3 Modédling of physica systemsusing SIMULINK. 2
4 Linear time-invariant systems and representation. 2
5 Block diagram reduction. 2
6 Performance of first order and second order systems. 2
7 DC motor characteristics. 2
8 Validation of DC motor characteristics. 2
9 Effect of feedback on disturbance & control system design. 2
10 Effect of feedback on disturbance & control system design of tank level 5
system.
11 Introduction to PID controller. 2
12 Open loop and closed loop position control of DC motor 2
13 Simple speed control of DC motor. 2
14 PID controller design for two tank system 2
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name : INon-Traditional And Computer Aided Manufacturing
Course Code : MEL-411

Credits(L-T-P) : 3 (3-0-0)

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

To provide the students with a proper understanding of nontraditional machining processes.

Total No. of Lectures-45

Lecture wise breakup Number
of
lectures
Non-Traditional Manufacturing
SECTION-A

Introduction-Classifications of material removal processes. Characteristics of
1 | conventional material removal (machining) processes. Need for non-conventional or 5
non- traditional processes

Process Description, Modelling, Application and Product Quality Related | ssues-
Abrasive Jet Machining. Ultrasonic Machining. Water Jet Machining. Abrasive Water
o | Jet Machining. Electro-Discharge Machining. Chemica & Photo Chemica 11
Machining. Electro- Chemica Machining. Electron Beam Machining. Laser Beam
Machining.

SECTION-B

Advanced Topics Basic introduction to chemical, physica vapour deposition
processes. Therma spraying processes. Hybrid processes like eectro-jet drilling,
3 | electro chemical grinding, electro-chemical discharge machining. Rapid prototyping. 8

Computer Aided Manufacturing

SECTION-C

Introduction- Relation between production volume and flexibility. Various
manufacturing systems — batch, mass, group, cellular and flexible manufacturing
1 | systems; Type of automation and benefits of soft or flexible automation. Automation 6
in material handling and assembly.
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SECTION-D

CNC Machines- Introduction, classification, design and control features including
2 | interpolations. 4

NC Part-Programming.

3 4
Introduction to Robotics-Definitions, motivation, historical development. Basic
4 | structure, classification, workspace, drives, controls, sensors, grippers, specifications. 8
Suggested / Refer ence Books:

1 | Mishrg P. K., Non-Conventional Machining, Narosa Publishing House

2 | Pandey and Shan, Modern Machining Processes, McGraw Hill

3 | Bhattacharya, A., New Technology, Institution of Engineers (1)

4 | Jain, S. K. and Schmid, S. R., Manufacturing Engg. & Technology, Addison Wesley Ltd.

5 | NPTEL courses, http://www.nptel.iitm.ac.in/courses.php?disciplineld=112 web and video
resources on Manufacturing Processes & Advanced manufacturing processes.
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name : | Optimization Technigques
Course Code : MEL-412

Credits(L-T-P) : 14310

Total Marks : 100

Mid Semester Examination : 20% weightage

End Semester Examination : 80% weightage

Instructionsfor the Paper Setters:
Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted
from any Section.

Course Objectives:

The course aobjective is to make students understand the concept of optimum design, approach towards
optimization approach, its techniques etc.

Total No. of Lectures-45

Lecturewise breakup Number
of
lectures
SECTION-A

Introduction - Origin of OR and its role in solving industrial problems, General

1 approach for solving OR problems. Classification of mathematical models: various 4
decision-making environments.
Linear Programming - Formulation of linear mathematical models. Graphical and

) simplex techniques for solution of linear programming problems, Big M method and 9
two-phase method, Introduction to duality theory and sensitivity analysis.
Transportation and Assignment Models - Various initial basic feasible solutions

3 methods, Optimization of transportation and assignment using different methods 6
considering the concept of time and cost function.

SECTION-B

Dynamic Programming - Introduction to deterministic and probabilistic dynamic

4 | programming. 4
Queuing Theory -Types of queuing situation, Queuing models with Poisson's input

5 | and exponentia service, their application to simple situations. 5
Replacement M odels - Replacement of items that deteriorate, Replacement of items
whose maintenance and repair costs increase with time, replacement of itemsthat fail

6 | suddenly; replacement of itemswhose maintenance costsincrease with time and value 7
of money a so changes, individual replacement policy, group replacement policy.
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SECTION-C

Networ k models- Shortest route and travelling sales - man problems, PERT & CPM-
introduction, analysis of time bound project situations, construction of net works,
identification of critical path, slack and float, crashing of network for cost reduction.

SECTION-D

Non-linear Programming Models - Introduction to non-linear programming
models. Problems related to the topic.

Suggested / Refer ence Books:

M Wagner, Principles of Operations Research, Prentice Hall.

P.K. Guptaand D.S. Hira, Operations Research, S. Chand & Co.

F.S. Hiller and G.I. Libermann, Introduction to Operation Research, Holden Ray.

1
2
3
4

A Management Guide to PERT/CPM Wiest & Levy Prentice Hall
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name Surface Engineering
Course Code MEL-413
Credits(L-T-P) 4 (4-0-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to introduce students the various types of surface coatings, their types and

applications in engineering.

Total No. of L ectures-48

L ecturewise breakup

Number
of
lectures

SECTION - A

Introduction - Influence of different manufacturing processes on various surface and
subsurface properties; need of augmentation of surface properties; need from the view
point of friction, wear, thermal barrier, erosion, corrosion etc.

Techniques of different surface engineering- Heat treatments, dip-coatings,
gavanizing, painting electro-depositions, physica vapour deposition processes,
chemical vapour deposition processes, thick coating processes (like plasma spraying,
high velocity oxy fuel spray, detonation gun spray, cold spray gun etc.)

12

SECTION-B

Corrosion- Fundamentals of corrosion, types or corrosions and electrochemical
protection, protective coating, corrosion measurement.

SECTION-C

Experimental and Approach- Evauation of engineered properties — control
properties, response properties;, surface geometry — characterization techniques
(conventional and recent trends); coating thickness measurements — laboratory
techniques and special techniques for accurate routine thickness measurements;
adhesion measurement — conventiona methods and

121

SECTION-D

Tribology and Nano technology- Measurement of mechanical properties of
engineered surface in nano scae;, Evauation of tribological characteristics of
engineered surface in macro, micro and nano scale, simulation of actual application
environment in tribometer

10
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Suggested / Refer ence Books:

1 | Brian N. Chapman, Science and technology of surface coating, Academic Press.

2 | Niir Board, Modern technology of surface coating with formulae & their applications, Asian
Pacific Business Press.

3 | Swarg Paul, Surface coatings: science & technology, Edition 2, J. Wiley, ISBN 0471958182.

4 | P. Ghosh, Adhesive and Coating Technology, Tata McGraw Hill.

5 | DonatasSatas, Arthur A. Tracton, Coatings technology handbook, Marcel Dekker.
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name Non-Destructive Evaluation and Testing
Course Code MEL-451

Credits(L-T-P) 3(3-0-0)

Total Marks 100

Mid Semester Examination

20% weightage

End Semester Examination

80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to introduce students to the classification of NDT methods, defects of cast
materias, Defects of welded materials, Visual testing methods.

Total No. of Lectures-41

L ecture wise breakup

Number
of
lectures

SECTION - A

Introduction and Visual Methods - Optica aids, In-situ metallography, Optical
holographic methods, Dynamic inspection; Penetrant Flaw Detection- Principles:
Process: Penetrant systems. Liquid penetrant materials. Emulsifiers: cleaners,
developers. sengitivity: Advantages: Limitations: Applications

SECTION-B

Radiographic M ethods- Limitations. Principles of radiography: sources of radiation,
lonising radiation - X-rays sources, gama-rays sources Recording of radiation:
Radiographic sensitivity: Fluoroscopic methods: specia techniques: Radiation safety;
Ultrasonic Testing of Materialss Advantages, disadvantages, Applications,
Generation of . Ultrasonic waves, genera characteristics of ultrasonic waves: methods
and instruments for ultrasonic materiastesting: special techniques.

SECTION-C

Magnetic Methods- Advantages, Limitations, Methods of generating fields:
magnetic particles and suspending liquids Magnetography, field sensitive probes:
applications. Measurement of metal properties; Electricad Methods- Eddy current
methods: potential-drop methods, applications.
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SECTION-D
Electromagnetic Testing- Magnetism: Magnetic domains. Magnetization curves:
4 Magnetic Hysteresis: Hysteresisloop tests. comparator - bridge tests Absolute single-
coil system: applications.
Other Methods- Acoustic Emission methods, Acoustic methods: Leak detection:
S | Thermal inspection.
Suggested / Refer ence Books:
1 | P. Hamshaw, Non-Destructive Testing
2 | MetalsHandbook Val. I, Non-destructive inspection and quality control
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name Machine Toolsand Machining
Course Code MEL-455

Credits(L-T-P) 3(3-0-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to make students understand the various manufacturing processes, machine parts,
chip formation, mechanisms of machining, tool wear, tool life, screw thread measurement and gear

measurements.

Total No. of Lectures-47

Lecture wise breakup

Number
of
lectures

SECTION - A

I ntroduction- Classifications of manufacturing processes, characteristics of material
remova processes, need and purpose of conventional material removal processes.
Basic description of conventiona machining processes, identification of process
parameters, concept of machinability. General Constructional Configuration of Basic
Machine Tools- Constructiona configuration and specifications of basic machine
tools like lathe, drilling machine, shaping machine, milling machine, grinding
machine. Concept of generatrix and directrix.

Basic Kinematic Structure of Centre Lathe- Kinematic analysis of: Speed Gear
Box, Feed Gear Box, Apron Mechanism, Thread Cutting. Tool Geometry- Detailed
discussionsrestricted to ASA, ORS and MRS and for single point cutting tool aswell
as WRS, Introduction to NRS. Introduction to tool geometry of milling cutters and
drills.

M echanism of Chip Formation- Detailing on chip formation mechanism of
brittle and ductile work material. Chip reduction coefficient, shear angle.
Kronenberg’s relation. Build-up edge (BUE). Cutting strain, cutting strain rate,
orthogonal machining, causes and modelling of chip deviation concept of
effective rake, concept of oblique machining. Effect of process parameters and
tool geometry on mechanism of chip formation. Introduction to characteristics
of chip formation in milling.
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SECTION - B

Mechanics of machining- Identification of cutting forces on orthogona plane.
Merchant’s circle diagram, interrelations between cutting forces, angle relationships.
Merchant’s 1% solution, 2nd solution and Lee and Shaffer’s solution. Cutting forces
in turning, milling, shaping and drilling. Effect of process parameters and tool
geometry on mechanics of chip formation,Measurement of cutting forces, effect of
tool geometry. Mechanism of chip formation of surface roughness. Effect of cutting
forces on product quality. Cutting temperature - Identification of heat sources in
machining. Effect of cutting temperature on product quality and cutting tool.
Estimation, measurement and control of cutting temperature. Effect of process
parameters and tool geometry on cutting temperature.

Tool Wear, Tool Lifeand Tool Material- Different mechanism of tool wear. Types
of tool wear (crater, flank etc), Measurement and control of tool wear, Concept of tool
life, Taylor’s tool life equation (including modified version). Different tool materials
and applications including effect of tool coating. Machining Time- Estimation of
machining time in different machining operations, Introduction to economics of
machining, Revisit to the concept of machinability.

Introduction to Grinding - Need and different methods of grinding, Wheel
specifications, Mechanics of grinding, Similarities and differences between grinding
and machining. Basic Kinematic systems and operations of Other Machine Tools-
Kinematic system and operations of drilling machines. Kinematic system and
operations of milling machines. Construction, working principle and applications of
shaping, planing and dotting.

SECTION-C

Precision and Accuracy- Methods of estimating accuracy and precision; Needs for
accuracy and precision; Standards and their evolution; Types of errors in
measurements. Limits, Fits and Tolerances, & Gauge Design- Basic concepts in
limits, fits and tolerances Tolerance grades; | SO system of tolerance, Principles gauge
design. Work Shop and Inspection gauges.

SECTION-D

Screw Thread M easur ement- Standard thread profiles, Different Thread Elements,
Effectivediameter, 2 wire and 3 wire methods as applied to standard and non-standard
thread profiles, Best wire size, Virtual Effective Diameter. Surface Roughness-
Sources of surface irregularities in manufacturing, Different elements of surface
roughness, Definition of center line and related roughness parameters, M easurement
Instruments, Profilometers, Analysis of roughness signal in frequency domain
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Gear Metrology- Different types of gears, Basic elements of a gear, Involute
function, Relations between different gear elements of spur and helical gears, Virtua
9 number of teeth, Use of gear tooth Vernier for chorda and constant chorda
measurements, Span measurement using Base Tangent Micrometers. Coordinate
M easuring Machines-Introduction to Coordinate Measuring Machines.

Suggested / Reference Books:

1 | Sen, G. C., & Bhattacharyya, A. Principles of Machine Tools. New Central Book Agency

2 | Bhattacharyya A, Theory & Practice Of Metal Cutting, New Central Book Agency

3 | Boothroyd, G., & Knight, W. A., Fundamentals of machining and machine tools: Taylor and
Francis.
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name M echanical Handling Systems and Equipment
Course Code MEL-457

Credits(L-T-P) 4 (4-0-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to make students understand the basics of materia handling system, selection of
equipment, design of handling equipment.

Total No. of Lectures-45

Lecture wise breakup

Number
of
lectures

SECTION-A

Elements of Material Handling System- Importance, Terminology, Objectives and
benefits of better Material Handling; Principles and features of Material Handling
System; Interrelationships between material handling and plant layout, physica
facilities and other organizational functions; Classification of Materia Handling
Equipment.

Selection of Material Handling Equipment-Factors affecting for selection;Materid
Handling\ Equation; Choices of Material Handling Equipment; General analysis
Procedures; Basic Analytical techniques; The unit load concept; Selection of suitable
types of systemsfor applications; Activity cost dataand economic anaysisfor design
of components of MaterialHandling Systems; functions and parameters affecting
service; packing and storage of materials.

SECTION-B

Design of Mechanical Handling Equipment- Design of Hoists, Drivesfor hoisting,
components, and hoisting mechanisms; rail travelling components and mechanisms;
hoisting gear operation during transient motion; selecting the motor rating and
determining breaking torque for hoisting mechanisms. Design of Cranes, Hand-
propelled and electricaly driven E.O.T. overheat Travelling cranes, Traveling
mechanisms of cantilever and monorail cranes; design considerations for structures
of rotary cranes with fixed radius; fixed post and overhead travelling cranes; Stability
of stationary rotary and travelling rotary cranes.

10
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Design of load lifting attachments- Load chains and types of ropes used in Materid
Handling System; Forged, Standard and Ramshorn Hooks; Crane Grabs and Clamps;
Grab Buckets; Electromagnet; Design consideration for conveyor belts; Application
of attachments.

SECTION-C

Study of sysstemsand Equipment used for Material Storage- Objectivesof storage;
Bulk material handling; Gravity flow of solids through slides and chutes; Storage in
bins and hoppers; Belt conveyors; Bucket-elevators; Screw conveyors,; Vibratory
Conveyors, Cabin conveyors; Mobile racks etc.

SECTION-D

Material Handling / Warehouse Automation and Safety consider ations-Storage
and warehouse planning and design; computerized warehouse planning; Need,
Factors and Indicators for consideration in warehouse automation; which function,
when and How to automate; Levels and Means of Mechanizations. Safety and design;
Safety regulations and discipline.

Suggested / Reference Books:

1 | N. Rudenko, Materia Handling Equipments, Peace Publishers, Moscow.
2 | JamesM. Apple, Materia Handling System Design, John-Wiley and Sons Publication, New Y ork.
3 | John R. Immer, Material Handling, McGraw Hill Co. Ltd., New Y ork.
4 | Colin Hardi, Material Handling in Machine Shops, Machinery Publication Co. Ltd., London.
5 | P. Nexandrn, Material Handling Equipment, MIR Publication, Moscow.
6 | C.R.Cock and J. Mason, Bulk Solid Handling, Leonard Hill Publication Co. Ltd., U.S.A.
7 | Spivakovsy, A.O. and Dyachkov, V K., Conveying Machines, Volumes| and I, MIR
Publishers.
8 | Kulwiac R.A., Materia Handling Hand Book, John Willy Publication, New Y ork.
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name Simulation of Mechanical Systems
Course Code MEL-458

Credits(L-T-P) 4 (4-0-0)

Total Marks 100

Mid Semester Examination 20% weightage

End Semester Examination 80% weightage

Instructionsfor the Paper Setters:

Eight questions of equal marks (Specified in the syllabus) are to be set, two in each of the four Sections
(A-D). Questions may be subdivided into parts (not exceeding four). Candidates are required to attempt
five questions, selecting at least one question from each Section. The fifth question may be attempted

from any Section.

Course Objectives:

The course objective is to make students understand the importance of use of probability and
statistics in engineering along with systematic simulation and approach.

Total No. of Lectures-43

Lecturewise breakup

Number
of
lectures

SECTION-A

Introduction - A review of basic probability and statistics, random variables and their

1 | properties, Estimation of means variances and correlation.

SECTION-B

Physical Modeling - Concept of System and environment, Continuous and discrete
systems, Linear and nonlinear systems, Stochastic activities, Static and Dynamic
models, Principles of modeling, Basic Simulation modeling, Role of simulation in
model evaluation and studies, advantages of ssimulation

12

SECTION-C

System Simulation and Approach - Techniques of simulation, Monte Carlo method,
Experimental nature of ssimulation, Numerical computation techniques, Continuous
system models, Analog and Hybrid simulation, Feedback systems, Computers in
simulation studies, Simulation software packages. System Dynamics. Growth and
Decay models, Logistic curves, System dynamics diagrams. Probability Conceptsin
Simulation: Stochastic variables, discrete and continuous probability functions,
Random numbers, Generation of Random numbers, Variance reduction techniques,
Determination of length of simulation runs.

12
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SECTION-D

Simulation of Mechanical Systems - Building of Simulation models, Simulation of
trandational and rotational mechanical systems, Simulation of hydraulic systems.
4 | Simulation of Manufacturing Systems: Simulation of waiting line systems, Job shop
with materia handling and Flexible manufacturing systems, Simulation software for
manufacturing, Case studies.

12

Suggested / Reference Books:

1 | Geoffrey Gordon, System Simulation, Prentice Hall.

2 | Robert E. Shannon ; System Simulation, The Art and Science ;Prentice Hall

3 | J. Schwarzenbach and K.F. Gill Edward Arnold, System Modelling and Control.
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name : Non-Traditional & Computer Aided Manufacturing Lab
Course Code : MEP-411
Credits (L-T-P) : 1(0-0-1)
Total Marks : 100
Internal Marks : -
External Marks : 100% weightage
Total No. of Practicals-
Practical wise breakup Number of
Practicals
List of Practicals
Non-Traditional Manufacturing lab
1 | To perform an experiment on EDM. 2
2 | To perform an experiment on ECM. 2
3 | To perform an experiment on WJIM. 2
4 | To perform an experiment on AJM. 2
5 | To perform an experiment on laser beam machining. 2
6 | To perform an experiment on plasmaarc machining 2
CAM Lab
1 | Manual part programming (using G and M codes) in CNC lathe.
a | Part programming for linear and circular interpolation, chamfering and grooving. 2
Part programming is using standard canned cycles for turning, facing, taper
b . . 2
turning and thread cutting
2 | Manual part programming (using G and M codes) in CNC milling.
a | Part programming for linear and circular interpolation and contour motions. 2
b | Part programming involving canned cycle for drilling, peck drilling and boring 2
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name : Surface Engineering Lab
Course Code : MEP-413

Credits (L-T-P) : 1(0-0-1)

Total Marks : 100

Internal Marks : -

External Marks : 100% weightage

Total No. of Practicals-

Practical wise breakup '\;,l;gchirag
List of Practicals
1 | Multipurpose Friction and Wear Test. 2
2 | Lubricity Test. 2
3 | Rolling Fatigue Testing. 2
4 | Air Bearing Rig Test. 2
5 | Friction and wear performance Test. 2
6 | Bearing Friction Measurement. 2
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B.Tech. (Mechanical Engineering) (CBEGS) 7" Semester

Course Name Major Project
Course Code MEP 416
Credits (L-T-P) 3(0-0-3)

Total Marks 100

Mid Semester Examination

End Semester Examination

100% weightage

Course Objectives:

The object of Project Work | is to enable the student to take up investigative study in the broad field of
Mechanical Engineering, either fully theoretical/practical or involving both theoretical and practical work
to be assigned by the Department on an individua basis or two/three students in a group, under the
guidance of a Supervisor. Thisis expected to provide agood initiation for the student(s) in R& D work.

Total No. of Lectures-45

Lecture wise breakup Number
of
lectures
SECTION

topic;

1 |- Conducting preliminary
Anaysis/Modeling/Simulation/Experiment/Design/Feasi bility

Department;

The assignment to normally include:
Survey and study of published literature on the assigned topic;

Working out a preliminary Approach to the Problem rdating to the assigned

Preparing a Written Report on the Study conducted for presentation to the

Final Seminar, as oral Presentation before a Departmental Committee.
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B.Tech. (Mechanical Engineering) (CBEGS) 8" Semester

NS(') Course Code CourseTitle L T P | Credits
1 MEP- 421 Indgs_trlal Training / In-Campus 0 o | 20 20
Training

Total Credits: 0 0 20 20

Students are required to undergo an industrial training/ In-Campus Training of
minimum 20 weeks duration and at the end he/ she should give a presentation along
withreport.



