












Shri Vaishnav Vidyapecth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
B. Tech/B.Tech+MBA in Mechanical Engineering

(2023-2027) Revised Syllabus
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
*Tcacher Assessment shall be based following components: QuizJAssignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks.

COIII'se Educational Ohjectives (CEOS):
The object ive of the course is to develop basic knowledge of (A) engineering materials (B)
thermodynamics, I.C. engines & boilers (C) Forces and Equilibrium (D) centroid & moments
or inertia.

COIILe OutCOIllCS:
AReI' completion or this course the students are expected to be able to demonstrate following
knov, ledge, ski lis and attit udes:

I. Student would be able to understand the need of engineering materials and its properties.
2. Student would be able to understand the basics of thermodynamics and boilers.
3. Student would be able to understand working principle oflC engines.
4. Students will be able to demonstrate various types of forces and their analysis.
5. Students will be able to calculate the centre of gravity and moment of inertia of different

geometrical shaped figures.

Syllabus:
UNIT I (8 Hrs)
Introduction to EJI~inccring Materials: Introduction, Classification of Engineering
Materials, Mechanical properties like strength, hardness, toughness, ductility, brittleness,
malleability etc. of materials, Tensile Test-Stress-strain diagram of ductile and brittle
materials, Hooks law and modulus of elasticity, Hardness, and Impact testing of materials,
BHN etc.

(9 Hrs)
Zeroth, First and
pressure, volume,

UJ\ITII
Th 'J"mod) Ita mics: Thcrmodynarn ic system, properties, state, process,
see nd law of thermodynamics, thermodynamic processes at constant
enthalpy & entropy.
Steam & Boilers: 'Formation of steam, steam processes, classification and working of boilers,
mountings and accessories of boilers. efficiency and performance analysis of boilers, height
or chimney.
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
"Teacher Assessment shall be based following components: QuizJAssignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks,

u IT III (8Hrs)
IC Fngincs: Working principle of IC Engine, Terminology of IC engine, Carnot, Otto, and
Diesel cycles P-V & T-S diagrams and its efficiency, working of two stroke & four stroke
Petrol & Diesel engines.

Unit - IV (10 HI's)
Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non-
COI'CIIITcnt.Co- planner forces. free Diagram, Force Diagram and Bow's notations, Types of
supports and thcir react ions, Analysis of plane Trusses: Method of joints, Method of Sections.
Frictional forces in equilibrium problems.

() 'IT V (10 Hrs)
Centre of Gravity and moment of Inertia: Centroid and Centre of Gravity, Moment Inertia
01' ,\rea and Mass. Radius of Gyration, Introduction to product of Inertia and Principle Axes.
Support Reactions, Shear force and bending moment Diagram for Cantilever & simply
supported beam with concentrated, distributed load and Couple.

'1 ext and Reference Books:
I, "Basic +echnnicnl l.ngineering" by Dr. V. M. Dornkundwar and S. S. Bhavikatti.

lirali Prak ashan. :WI~.
"' "Mechanical Engineering' by R, K. Rajput, S. Chand & Co. Delhi, 2019.
3. "An Introduction to Mechanical Engineering" by Jonathan Wickert and Kemper Lewis,

CI~NGJ\GE Learning, 2012.
L!, 'Lnpincering Mechanics" by Shames and Rao, Pearson Edu(I), 2005.
~'Lnginccring Mechanics (Statics & Dynamics)" by R.C. Hibler, Pearson Edu(l), 2015.
(', "A Text book of Applied Mechanics" by R.K. Rajput, Laxrni Pub. 2016.
I. "A Textbook or Engineering Mechanics" by R K Bansal, Laxmi Pub. 2005.
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Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
B. Tech/B. Tech+MBA in Mechanical Engineering
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Legends: L - Lecture: T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation
in Class, given that no component shall exceed more than to marks.

List of Experiments:
I. To perform tensile test, plot the stress- strain diagram and evaluate the tensile property

of a givcn specimen.
Study or different IC Engines.

3. Study at' various t) pes of Boilers.
4. Study 01' different types of Boilers Mountings and accessories.
5. Problems relating to centroid of composite areas.
6. Problems on moment of inertia, polar moment of inertia, radius of gyration, polar

radius of gyration or composite areas.
7. Problems invo IviIll; frictiona I forces.
8. Analysis of simple trusses by method of joints, method of sections & graphical

method.
9. Problems all shear force and bending moment diagrams.
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Class. given that no component shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
I. Develop fundamental understanding of mechanical measurements

2. Imparl knowledge of measurement concepts and their practice.
3. Develop knowledge of measurement errors and their causes.

Course Outcomes (COs):
;\ frer learn ing the course the students should be able to:

(I). Students will describe basic concepts of mechanical measurement
(2). Students will understand linear and angular measuring instrument for

measurement or various components
(3). Students will he able to measure force, torque and strain.
(4). Students will be able to measure displacement, velocity, acceleration etc.
(5). Students wi ll he able to measure temperature, pressure and surface finish.

Syllabus
Unit - I (10 Hrs)
Mechanical Measurement
Need or mechanical measurement, Basic Terminology and Definition: Hysteresis, Linearity,
Resolution of measuring instruments, Threshold, Drift, Zero stability, loading effect and
system response. Ieasurement methods, Generalized Measurement system, limit-gauging,
varioux systems of Iim its. firs and tolerance, interchangeabi lity, IS I and ISO system, basic
principles and design of standards of measuring gauges; types of gauges and their design,
accuracv and precision. calibration of instruments, principles of light interference,
interferometer. measurement and calibration; Static performance characteristics, Errors and
their classification.

Unit - 11 (9 HI"s)
Linear a nd Angular Measurements:
Linear ivleasurcment Instruments, Vernier calliper, Micrometer, Interval
gaugc-. ell' 'king 01' slip n-~:~sLror sur,face quality, Optical flat, Limit

~b _ :±~
Chair~}~rson ControJier of

Faculty of Studies Examinations
Slui Vaishnav Vidyapccth Shri Vaishnav Vidyapeeth
Vishwavidyalaya. Indore Vishwavidyalaya, Indore

measurements: Slip
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Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
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Class. given that no component shall exceed more than 10 marks,

measurements with gauge, angular measuring instruments; sine bar, angle gauges; spirit level,
autoco!l imaiors. cl inometers: measurement of straightness, flatness and squareness.

Unit - HI (9 HI'S)

Mcasu rcment or Force, Torque and Strain:
Force measurement: load cells, cantilever beams, proving rings, differential transformers .
Measurement oftorque: Torsion bar dynamometer, servo controlled dynamometer, absorption
dynamometers. Power Measurements.
Measurement ofstrain: Mechanical strain gauges, electrical strain gauges, strain gauge: materials,
gauge factors. theory of strain gauges and method of measurement, bridge arrangement,
tcm perature com pcnsation.

Unit - 1 1

Displucement, Velocity/Speed, and Acceleration, Measurement:
Working principal of Resistive Potentiometer, Linear variable differential transducers, Electro
Magnetic Transducers, Mechanical, Electrical and Photoelectric Tachometers, Piezoelectric
Accelerometer, Seismic Accelerometer.

L'n it - V (9 HI'S)

Temperature Measurement:
Temperature Measuring Dcx ices: Thermocouples, Resistance Temperature Detectors, Thermistor,
Liquid in glass Thermornct .rs, Pressure Thermometers, Pyrometer, Bimetallic strip. Calibration
or temperature measuring devices
Press II rc M easu rCIllCII t: Relative pressure scales, pressure reference instruments, barometer,
manometer, deadweight tester, pressure gauges and transducers etc.
Mcnsurcment of surface finish: Surface finish definitions, types of surface texture, surface
rou.ihness measurement methods. comparison, profile-meters, pneumatic and replica.
measurement or run out and concentricity.

C1;L---~.
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Shri /aishnav Vidyapccth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
B. Tech/B.Tech+MBA in Mechanical Engineering

(2023-2027)
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"Teacher Assesstiicnt shall be based following components: Quiz/Assignment/Project/Participation in

Class, given that no component shall exceed more than 10 marks.

~ 1.

2.

3.

4.

5.

6.

7.

Text and Reference Books:
Engineering Metrology and Measurement, N V Raghavendra and Krishnarnurthy,
Oxford University Press, 2013.
Metrology and Measurement, Anand Bewoor & Vinay Kulkarni McGraw-Hili, 2009.
Instrumentation, Measurement and Analysis, B.C. Nakra, K.K. Chaudhry McGraw-
Hill,2017.
A course in Mechanical Measurements and Instrumentation, A K Sawhney, Dhanpat
Rai Publications, :2005.
Mechanical Measurements and Instrumentations, Er. R K Rajput, Kataria Publication
(KATSON).2012.
Mechanical Measurement & Control by D.S. Kumar, Metropolitan Book Co. 2017.
Mechanical Measurement and Metrology by R K Jain, Khanna Publisher, 1994.

List 01" Expcrlmcnrs:
I. Gas ic understand ing of measurements: concepts, appl ication, advantage and future

aspects
2. Linear measurement of various objects and check different characteristics of

meas u rernents. ..•..
3. Angular measurement of various objects and check different characteristics of

IIIeas u rem en t s.
4. Temperature measurements and check different characteristics of measurements and

also do calibration
5. Tern perature measurements and cal ibration of thermocouple.
6. Performance on Stress, strain and force measurements and check different

characteristics of measurements and also do calibration
7. Performance 011 Speed/Velocity, acceleration measurements.
8. Performance on surface measurements

Chai person
Ilnarcl ) f Stud ies

Silri Vaish <IV Vidyapccth
Vixhw.» it alava. Indore
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P - Practical; C - Credit;
"Teacher Asscssrncnj-shall be based following components: QuizJAssignment/Project/Participation in
Class, given that-rrocornponent shall exceed more than 10 marks.

Course Educational Objectives (CEOs):
(A) To acquaint students with the knowledge of material science and engineering.
(8) To impart a fundamental knowledge of materials geometry and structures.
(C) To impart the knowledge alloy formation and phase transformation.
(D) To impart the knowledge & understanding of heat treatment and testing of materials.

Course Outcomes (COs):
A fter completion of th is course the students are expected to be able to demonstrate following
knowledge, skills aile! attitudes.

I. The students will be able to describe ferrous and non ferrous materials and its properties.
2. The students will be able to understand the material geometry and defects.
3. The students will be able to understand the alloy formation and phase transformation.
~. The students will be able to understand the heat treatment processes and their importance.
S. The students wi II be able to understand the material testing methods.

Syllabus
Unit-I (10Hrs)
Introduction: Scope & requirement of engineering materials, Classification, Properties of
engineering materials, Ferrous materials & its alloys, Non-ferrous materials and its alloys, Effect
of alloying elements on the mechanical properties of Steel & C.l., Material selection process.

Unit-II (9 Hrs)
Crystal geometry and crystal defects: Space lattice, unit cell, different types of crystal
structures, Bravais lattices, Atomic packing factor and density, crystal planes and directions,
Defects ill solids. Linear defects. Slip & plastic deformation, Planar defects, Volume defects, Volume
defects.

l'nil-1Il (9 HI'S)

Thcorv of alloys and phase transformations: Basic terms, solid solutions, Phase rules, phase
diagrams. time temperature cooling curves, equilibrium diagrams, eutectic system, eutectoid
system. peritectic syst 1. peritectoid system, rate of transformation, nucleation and growth,

<1,fo.. A~! -
Chairperson co~ JOi~r

Faculty of Studies Examinations Shri Vaishnav Vidyapeeth
Shri Vaishnav Vidyapeeth Shri Vaishnav Vidyapecth Vishwavidyalaya, Indore
Vishwavidyalaya. Indore Vishwavidyalaya, Indore

Chair leI'SOIl
Hoard itSrudies

Shri Vaish av Vidyapccth
Vi,h"';l\ i ya18Y8.Indore



Shri /aishnav Vidyapceth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
B. Tech/B.Tech+MBA in Mechanical Engineering

(2023-2027)
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"Teacher Assessment shall be based following components: Quiz/Assignment/Project/Participation in
Class, given that no component shall exceed more than 10 marks.

micro-constituents of iron-carbon system, Iron-Carbon Diagram, formation of austenite, TIT
cIiagra 111.

Unit-IV (8 Hrs)
Heat Treatment: Various applications of heat treatment, heat treatment process; Annealing,

ormalizing. Hardening. Quenching, Tempering (Austempering, Martempering), and various
case hardening processes. heat treatment furnaces, heat treatment defects.

Unit-V (9 Hrs)
Mntcr ial Testing: Various mechanical properties and their testing; tensile testing, Stress strain
diagram. hardness testing. toughness testing, fatigue testing and creep testing etc. Overview of
Destructive Testing and Non-Destructive testing (NOT), advantages and disadvantages of NOT

Te\.( and Reference Books:
1. "Materials Science and Engineering", Callister W. D., John Wiley, 2008

2. "Engineering Metallurgy", Higgins R. A., Viva books Pvt. Ltd., 2004.
3. "Materials Science & Engg.' Raghvan V., Prentice Hall of India, New Delhi. 2000.
-I. "Material Science" G.I(. Narula et al. McGraw Hill education (India) Pvt. Ltd, 2010.
5. "Science of Engineering Materials", Smith, Prentice-Hall, 2012.

6. "Introduction to Physical Metallurgy", Avner, S.H., Tata McGraw-Hili, 1997.

7. "Mechanical Metallurgy", Dieter, G.E., McGraw-Hili, 1988. ,.
8. "Material Science and Metallurgy", U. C. Jindal, Pearson Edu., 2012.

9. "Material Science &. Metallurgy for Engineers", Dr. V.D. Kodgire & S. V. Kodgire,

Everest Publication. 2005.
10. "Mechanical Behavior & Testing of Materials", A. K. Bhargava, c.P. Sharma. PHI

Learning Private i.rd., 2007.

co~7;r
Examinations
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Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore
Shri Vaishnav Institute of Technology and Science

Choice Based Credit System (CBCS) Scheme in light of NEP-2020
B. Tech/B.Tech+MBA in Mechanical Engineering

(2023-2027)
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"Teacher Assessment shall be based following components: QuizJAssignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks.

Course Educational Ohjectives (CEOS):
To paraphrases with (A) workshop technology, industrial safety, and understand material
properties. (8) Carpentry shop, fitting shop, (C) welding and casting.

Course Outcomes:
1\ fter completion of th is course the students are expected to be able to demonstrate following
knowledge, skills and attitudes:

1. Student would be able to understand the need of workshop, technology related to it,
and industrial safety and precautions.

2. Student would be able to use carpentry tools, analyses various wood joints and their
properties.

3. Students would be able to use fitting tools to make various shapes and design .
.t. Student would be able to recognize various welding techniques and their needs,
5. Students would be able to design vario LIS shapes by using casting technologies.

SylJa us:
l'l\rT I (6 HI'S)
Introduction to Workshop Technology & Industrial Safety:
Workshop Technology: Introduction, need of workshop and types of workshop
Industrial Safety- Introduction, objective of industrial safety, causes of accidents, common
sources of accidents. preventive measures, and common safety methods. ,.

U 'IT II (6 Hrs)
Carpentry Shop:
Introduction, types of timbers, defects in timbers, timber prevention, characteristics of good
timber, common tools used in carpentry shop (marking and measuring tools; cutting tools and
striking tools), and common wood joints (cross-lap, corner-lap, dovetail and bridle joints).

co~~
Examinations

Shri Vaishnav Vidyapecth
Vishwavidyalaya, Indore

rkr
Joint Registrar

Shri Vaishnav Vidyapeeth
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in Class, given that no component shall exceed more than 10 marks.

UNIT nr (6 Hrs)
Fitling Shop:
Introduction, tools used in fitting shop (measuring tools, holding tools, cutting tools, striking
tools and supporting tools) and operation performed in fitting work,

UNIT IV (6 Hrs)
Wclding Shop:
Introduct ion, term ino logica I elements of welding process, weld ing joints (lap joints and butt
weld joint), welding po it ions, advantages and disadvantages of welding, classification of
welding, gas welding processes and safety recommendation for gas welding.

U'IT" (6 Hrs)
Castiug:
Pattern mak ing and sand casting, Pattern materials, Types of pattern, Pattern allowances, Core
prints. Moulding sand, ingredients, classification, sand additives, properties of moulding sand,
sand preparation and testing, Green sand mould preparation. Cores and core making - Types
of cores,

Text and Reference Books:
I. "Workshop Technology (Palt-I)" by W,AJ, Chapman, CBS Pub, 2001.
2. "Production Technology (Vol-I)" by R.K. Jain, Khanna Publishers, i'9lh ed. 2019.
3. "Principles of i\ lanufacturing Material & Process" by lS. Campbell McGraw Hill, 1984.
4. "Welding: I)rinciples & Practices" by Edward R. Bonhart, McGraw Hill Edu. India
5. "Welding and Welding Technology" by Richard L. Little, McGraw Hill, 2017.
G. 'Principles of Foundry Technology" by P.L. Jain, McGraw Hill, 2017.
7. "Manufacturing Technology (Vol-I)" by P. N. Rao, McGraw Hill, 2017.
8. "Workshop Technology (Vol-I)" by B.S. Raghuvanshi, Dhanpat Rai & Co. 2015.

List or Experiments:
1. To study various industrial safety precautions & preventive measures.
2, To study the various timber properties, its defects and its prevention.
3, To make vario IS j~" 1tS(L-joint, Tjoint, Cross joint, etc.) using carpentry tools.

N ~ )..
Chairperson Con 1'0 Joint Re istrar

Faculty ol' Studies Examiru tions Shri Vaishnav Vidyapeeth
Shri Vaishnav Vidyapceth Shri Vaishnav Vidyapccih Vishwavidyalaya. Indore
Vishwavidyalaya. Indore Vishwavidyalaya, Indore

Chair e rson
I \",lld I r Sru.lics

Shri Vaislu IV Vidyapecth
Vi-h« .1\ italaya. Indore
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"Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks.

4. To perform various fitting shop operations using fitting tools.
5. To study various velding methods and its safety precaution.
6. To make various welding joints (Butt joints, Lap, joints, corner joints, etc).
7. To st udy various types of patterns and pattern allowances.
8. To study properties of moulding sand and prepare a mould.
9. To study various types of cores and its application in casting.
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