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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
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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.
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~ 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
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CourseEducational Objectives (CEOs):
The objectives of the course is to develop knowledge or (A) Chassis layout (B) Transmission

Systems (C) Control Systems (D) Suspension Systems (E) Vehicle Safety and Motor Vehicle Act

Course Outcomes (COs):
After completion of this course the students are expected to be able to demonstrate following
knowledge, skills and attitudes.

I. The students will be able to describe the function of a given part of the specified automobile
chassis/frame/ body.

2. Students will be able to explain design considerations and features of special purpose vehicles
and classify special type of vehicles based on the need and purpose.

3. The students will be able to describe the function and able to select the type of clutch, gear
box and transmission system for the given application.

4. The students will be able to Identity different safety systems of vehicles and understanding the
motor vehicle act-related terms.

Syllabus

<:» ONfT]
Introduction, Vehicle Layout and Chassis
Introduction: Definition, Classification of automobiles, Major components of Automobiles with
their function and location.
Vehicle Layout: Definition Significance of Vehicle Layout, Different types of vehicle layouts
(FEFWD, FBRWD, RERWD, 4WD), Advantages, Disadvantages, Applications and comparisons of
different types of vehicle layouts.
Chassis: Requirement. Function, Classification, Advantages. Disadvantages and applications of
Chassis, Basic body nomenclature.
Special Purpose Vehicles: Classification of Special Purpose Vehicles based on applications, Wheel
type & Track type vehicle. Power Plants, Transmission. Final Drive, Multi-axle vehicles.

UNJ,], II
Automobile Transmission Systems
Clutch; Function, Requirement, working principle ancl claxsification of clutch. Construction and
working of single plate, Multiplate and centrifugal clutch.
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Gear Box: Function: Necessity, Classification of gear box, Construction and working of constant
mesh and synchro mesh gear box; Epicyclic gear train.
Transmission: function, Construction and work in.. 01 .urlom.rti« transmission and semi-automatic
transmission, flywheel, torque converter, propeller shan, universal and slip joint, differential, stub
axle. semi floating and fully floating rear axle.

<:»

UNIT III
Automobile Control Systems
Braking System: Principle of braking, Function and requirement of braking system: Basic terms
related to braking (stopping distance, braking efficiency, fading of brakes); Types of braking system:
layout, construction, Working of drum, Disc, Hydraulic and air brakes. Master cylinder, Wheel
C) linder. Tandem master cylinder, Significance and general procedure of bleeding of brake. Anti-lock
braking system.
Steering System: Function and requirements of steering system, Basic terms related to steering
(steering ratio, turning radius, under steering and over steering), Basic components of steering
linkages. Types of steering gear boxes, working of hydraulic and electronic power steering. steering
geometry. significance and ranges of camber and caster (IJO~IlIVC, Negative), Toe-in, Toe out, King
pin inclination (Kl'I), steering axis inclination ~SAl)

UNIT JV
Vehicle Safety
Vehicle Safety: Survival space requirements, Restraints systems used in automobiles, Types of safety
belts, Head restraints, Air bags, Use of energy absorbing systems in automobiles, Impact protection
from steering controls, Design of seats Cor safety, Types or seats. Importance of bumpers,
Damageabil ity criteria in bumper designs. Types or safety glass ami their requirements, Types of rear-
view mirrors and their assessment. Warning devices, Hinges and Latches etc.

TTV
Iotor Vehicle Act
/lotor Vehicle Act: Introduction, Objectives, and salient Features or M. V. Act 1988 or latest M. V.

Act. (After the amendment of M. V. Act J 988), Latest central motor vehicle rules. Important transport
terms (definitions) in M. V. Act (Motor Vehicle, Motor Cycle, HGV, MGV, LGV, Public Service
Vehicle, Transport Vehicle, Driver Passenger Accident) Organi/ation Structure or Motor Vehicle
(RTO) Department, Duties and Responsibilities or RTO, J\ 1MV.
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Text Books:

I. "A Text Book of Automobile Engineering ". Rajput R. K.. Laxini Publications Pv: Ltd., New Delhi,
"

2008.
2. "IIutoniobil« Engineering ", Kaniaraju Ranuiktishuu, j 'Ill Le.irtnng. Pvt. LId., New Delhi, 2012

3. "Automobile Engineering (VoL f and If) ", D!~ [(i!paL Singh, Standard PubLishers, New DeLhi, 2004.
4. "Automotive Mechanics ". Crouse WH., Anglin D. W' Tata McGraw Hill Publications, Delhi, 1965.

Reference Books:
f. "Construction Equipment Operation & Maintenance ". Y Pokras and M, Tushnyakov, MfR, Moscow.
2. "Trllck Cranes ". A. Astskhov, MfR, Moscow.
3. "Motor Graders '. E. G. Poninson, MfR, Moscow.
-I. "Motor Vehicl« Act, 1988 ". CMV Rules Eastern Book COll1fJUllI', Mumbai.
5. "Compendium of Transport Terms ", CfRT PlIl7C' Central institute of Road Transport, CfRT

Publications. Bhosari Pune, 2007.
6. "The Drivers Manual ", Pasricha P S. Nasha Publications, Mumbai, 1994
7. "Road Safety Guide", Pasricha P S. Nasha Publications. Mtunbai, 1994
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Course Educational Objectives (CEOS):
To familiarize with concepts of (A) scale, conic sections and engineering curves (8)
projections of point and line in all quadrants; (C)construction of geometrical figures& solids,
\\ iih its orientation on horizontal and vertical planes, and its projection; section of solid,
(D)dcvelopmcnt of solid and isometric projection view.

COIlI'se Outcomes:
A Mer complet ion or th is course the students are expected to be able to demonstrate following
know ledge. ski lis and attitudes:

1. Student would be able to draw scale, conic sections and engineering curves.
2. Student would be able to draw projection of point and line; identify the use of these

concepts in practical life.
3. Students would be able to understand plain & 3D model at various orientations and

draw their projection.
4. Student would be able to draw the projections of with and without sectioning of solid

models and surface development.
:-. Students would be able to understand the difference between orthographic view and

isometric project ions.

Syllabus:

U IT I ,. (8 Hrs)
Sea lcs, Conic Section & Engineering Curves Scales: Representative Factor, types of scales,
principle and construction of different scales
Conic Section: Construction of ellipse, parabola and hyperbola by different methods; Normal
and Tangent
Engincering Curves: Cycloid, Epicycloids, Hyper cycloid, Involutes, Archimedean and
Logarithmic spirals

U 'IT II (9 Hrs)
Projection of Points & Line Projection: Introduction to projection, Types of projection,
term ino logy, first angle and th ird angle
Projection of Poin ts: Introduction of point, conventional representation

~~---:.-
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Projection of Lines: Introduction of straight line, orientation of straight line, true inclination
and true length, concepts of end projectors, plan and traces and auxiliary planes.

UJ\ll'lll (9 Hrs)
Projections of Planes: Introduction of planes, types of planes, orientation of planes,
projection of planes in different positions, traces of planes
Prujccrion of Solids: Introduction of sol ids, classification of solids, recommended naming of
comers of solids. orientation of solids

U IT IV (8 Hrs)
Section of Solids: Introduction of section of solids, terminology, types of section planes,
section of prisms, section of pyramid and section of composite sol ids
Development of Surfaces: Introduction of development of surfaces, classification of surfaces,
methods of development. development of prisms, pyramids, cylinder and cone, anti-
development

UJ\'JT V (7 Hrs)
lso mctric Projections: Introduction of isometric projection, terminology, isometric
projections and isometric views, isometric views of planes, right solids, truncated solids and
COJllIl<'S i te so Iids.

Text and Reference Books:
I. "Engineering Graphics" by P.!. Varghese, McGraw Hill Edu., 2012.
2. "Engineering Drawing and graphics" by K. Venugopal, New Age (I) Pub., 2004.
J. "Engineering Drawing" by N.D. Bhatt, Charotar Publishing House, 2014.
4. "Engineering Dra« ing" by Basant Agarwal & C.M. Agarwal, McGraw Hill Edu., 2013.

"Engineering Dr,1\\ ing" by P.S. Gill, S.K. Kataria & Sons, 2013.

List or Experiments:
I. Drawing various types of scales using representative fraction.
2. Drawing various conics section.
3. Projection of points in all quadrants.
4. Proje tion of strais It lines in all quadrants in various orientations.
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5. Projection of geometrical planes with various orientations.
6. Projection of solid models with various orientations.
7. Projection ofsection of sol ids by using various types of cutting planes.
!-\. Drawing development of surface using various methods of prisms, pyramids, cone,

cylinder. etc.
9. Drawing ant i- development of surfaces.
10. Drawing isometric projections using various methods and isometric views.
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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).
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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 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.
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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 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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