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Preface | y&dTa=T

This book, Fitter, has been specially designed to help
students succeed in both academic examinations and
career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation
and Science, Engineering Drawing, Employability Skills, and
a question bank in mock test format based on the NIMI
exam pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Qi T 3e8a-T Hd e

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not
compare the Hindi version with the English version during
study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of
the book.
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Syllabus

Modules

Trade Theory

Assembly - 1

Screws, Screwdrivers, Locking devices, Nuts, Types of nuts, Various types of keys, Special files,
Templates and gauges, Slip gauges, Application of slip gauges, Sine bar principle, Application
and specification of sine bar, Procedure to check adherence to specification and quality
standards, Lapping, Importance of surface finish, Honing, Frosting, Heat treatment of plain
carbon steels, Surface hardening of steel, Tapers on keys and cotters, Various coatings for
protection by heat and electrical deposits.

Gauges

Gauges, Bearings, Roller & Needle Bearings, Bearing Materials, Prevention of Rust and
Corrosion

Pipes and Pipe Fittings

Pipes and pipe fittings, Uses of pipe fitting tools, Standard pipe fitting method

Drill jig

Drilling jig types and uses, Fixtures - Types and uses

Repairing Technique

Aluminium and its alloys, Power Transmission Elements, Vee belts and their advantages and
disadvantages, ‘V’ belts creep and slip, Couplings - Types of couplings, Pulleys - types - solid,
split and 'V’ belt pulleys, Elements of spur gear, Types of gears, Fixing gear wheel for various
purpose drives, Application of Pneumatics

Hydraulics and

Air compressor parts and function, FRL unit (Filter, regulator, lubricator), Pneumatics actuators,

Pneumatics Single acting cylinder and its application, Pneumatic valves, Non-return valve/check valve,
Electro-pneumatics, Symbols for hydraulic components, Hydraulics filter, Hydraulic pumps, Tube
and pipe assembly, Hydraulic cylinders (linear actuators), Flow control valve

Preventive Importance of technical English terms used in industries, Lubrication methods, Lubricants and

Maintenance

lubrication

Erection and Testing

Foundation bolts and types, Sling load for shifting

Modules

Workshop Calculation & Science

Friction

Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of
friction, simple problems related to friction, Friction - Lubrication, Friction - Co- efficient of
friction, application and effects of friction in workshop practice.

Centre of Gravity

Centre of gravity - Centre of gravity and its practical application.

Area of cut out regular
surfaces and area of
irregular surfaces

Area of cut out regular surfaces - circle, segment and sector of circle, Related problems of area
of cut out regular surfaces - circle, segment and sector of circle, Area of irregular surfaces and
application related to shop problems.

Estimation and
Costing

Estimation and costing - Simple estimation of the requirement of material etc., as applicable to
the trade, Estimation and costing - Problems on estimation and costing.

Elasticity

Elasticity - Elastic, plastic materials, stress, strain and their units and young’s modulus, Elasticity
- Ultimate stress and working stress.

Heat Treatment

Heat treatment and advantages, Heat treatment - Different heat treatment process -
Hardening, tempering, annealing, normalising and case hardening.

Modules Engineering Drawing
Reading of drawing of nuts, bolt, screw thread, different types of locking devices e.g., Double
Module-1 nut, Castle nut, Pin, etc.
Module-2 Reading of foundation drawing
Module-3 Reading of rivets and rivetted joints, Welded joints
Module-4 Reading of drawing of pipes and pipe joints
Module-5 Reading of job drawing, sectional view & assembly view.
Modules Employability Skills

Basic Career Skills

Learners will be able to build a resume, cover letter & a job application, Learners will be able to
use basic English Skills to communicate in Formal Situations, Learners will be able to use basic
English Skills to communicate in Informal Situations, Learners will be able to demonstrate
workplace etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using
online & offline modes to collect information, Learners will be able to use their knowledge of
platform & gig economy to identify jobs relevant to them, Learners will be able to identify self-
employment opportunities relevant to them, Learners identify and solve for challenges in
migrating for work opportunities, Learners explore the SDIP platform to identify potential
international job opportunities available to them, Learners will be able to differentiate workplace




practices that align/misalign with green mindset.

Engagement Activity 1:

Family Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able
to apply design thinking principles to solve a real-life problem, Learners will be able to apply
design thinking principles to identify a potential business idea, Learners will be able to build and
present a comprehensive business plan including marketing, finance, scale up, accounting,
reflecting entrepreneurial mindset.

Internet Skills

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job
portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate
career paths.

Engagement Activity 2:

Alumni Engagement

Learners gain deeper insights about the workplace, its challenges and new ideas to solve for the
problems, Learners feel a greater sense of motivation and confidence towards their career.

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their
career growth, Learners are able to identify relevant online courses for upskilling/continuous
learning, Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative
Thinking, Negotiation & Decision Making, Future Thinking

Engagement Activity 3:

HR Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a
greater sense of motivation and confidence towards their career.
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Trade Theory
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Fig.5.1: Aluminium and Its Alloys and Their Applications | Tegfafaas vd goehl fsreargd aun 39 gy

5.1.1 Introduction to Aluminium (Fig.5.1)
Aluminium is a lightweight, silvery-white non-ferrous
metal widely used in engineering industries. It is
important because of its low weight, corrosion
resistance, and good machinability. Aluminium is
used in aircraft, automobile parts, electrical
conductors, and household equipment.

The important properties of aluminium are low
density, high corrosion resistance, good thermal
conductivity, and easy formability.

5.1.2 Physical and Mechanical Properties of
Aluminium

Aluminium is very light in weight compared to steel.
It has excellent corrosion resistance due to the
formation of a thin oxide layer on its surface. Itis a
good conductor of heat and electricity. Aluminium is
also ductile and malleable, allowing easy rolling,
bending, and drawing operations.

5.1.3 Aluminium Alloys

Aluminium alloys are formed by mixing aluminium
with other metals to improve strength, hardness,
and corrosion resistance. Alloying elements increase
the suitability of aluminium for engineering
applications.

5.1.4 Classification of Aluminium Alloys
Aluminium alloys are classified as wrought alloys and
cast alloys. Based on alloying elements, they include
aluminium-copper, aluminium-magnesium,
aluminium-silicon, and aluminium-zinc alloys.
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5.1.5 Constructional Features of Aluminium
Components

Aluminium components are manufactured with
lightweight construction, thin sections, and smooth
surface finish for better efficiency and appearance.
5.1.6 Heat Treatment of Aluminium Alloys
Common heat treatment processes are annealing,
solution heat treatment, and age hardening. These
processes improve mechanical properties and
strength.

5.1.7 Working Characteristics of Aluminium
Aluminium has good machinability, excellent
formability, and satisfactory weldability, making it
suitable for fabrication and production work.

5.1.8 Advantages of Aluminium and Its Alloys
Aluminium and its alloys are widely used in
engineering industries because of their low weight
and high strength-to-weight ratio. Lightweight
components reduce fuel consumption in
automobiles and aircraft. Aluminium has excellent
corrosion resistance due to the protective oxide layer
formed on its surface. It is also easy to fabricate by
cutting, bending, machining, and welding
operations.

5.1.9 Limitations of Aluminium and Its Alloys
Pure aluminium has lower strength compared to
steel and cannot withstand very heavy loads. Alloying
increases cost due to the addition of metals like
copper, magnesium, and zinc. Aluminium in pure
form is soft and may deform under pressure or
impact.

5.1.10 Schematic Diagram of Aluminium Alloy
Structure

Aluminium alloys are represented by alloy
composition charts showing the percentage of
alloying elements. Heat treatment cycle diagrams
show stages like heating, soaking, quenching, and
ageing used for improving mechanical properties.
5.1.11 Applications of Aluminium and Its Alloys
Aluminium alloys are used in aircraft structures,
automobile body panels, electrical conductors,
kitchen utensils, and household products due to
their lightweight and corrosion resistance.

5.1.12 Case Study

Automobile manufacturers use aluminium alloys in
body parts to reduce vehicle weight, improve fuel
efficiency, and increase corrosion resistance.
5.1.13 Workshop Practice

Workshop practice includes identification of
aluminium alloys, cutting and filing operations, and
observation of heat treatment processes.

5.1.14 Numerical Problems

Density Calculation

Density is the mass of material present in unit
volume. Aluminium has lower density compared to
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steel, making it suitable for lightweight engineering

applications.
Formula
m
PV
Where:
o p=Density

e m= Mass
e V=Volume
Example
Mass of aluminium block = 540 g
Volume =200 cm?
540

3
=500 = 27 g/cm

p
Therefore, density of aluminium = 2.7 g/cm?.
Weight Comparison with Steel
Aluminium is lighter than steel. This property
reduces the weight of machines, vehicles, and
structures.
Formula
W=Vxp

Where:

e W=Weight

e V=Volume

e p=Density
Example
Volume of component = 1000 cm?
Density of aluminium = 2.7 g/cm?
Density of steel = 7.8 g/cm?
Weight of aluminium component:

1000 x 2.7 = 2700 g

Weight of steel component:
1000 x 7.8 =7800g

This shows aluminium components are much lighter

than steel components.
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Fig.5.2: Power Transmission Elements and Their Applications | 2ifaa S=RoT 31qaq Td ITeh ITIANT

5.2.1 Introduction to Power Transmission (Fig.5.2)
Power transmission is the method of transferring
mechanical power from one machine part to
another. Transmission systems are necessary for
transmitting rotary motion and torque from the
driving shaft to the driven shaft. Power transmission
elements are widely used in machines, automobiles,
conveyors, and industrial equipment for smooth and
efficient operation.

5.2.2 Types of Power Transmission Elements
Common power transmission elements are belt
drives, chain drives, gear drives, couplings, and rope
drives. These elements are selected according to
load, speed, distance between shafts, and working
conditions.

5.2.3 Constructional Features of Power
Transmission Elements

Power transmission systems consist of shafts, keys,
bearings, pulleys, and gears. Shafts transmit rotary
motion, keys connect machine elements to shafts,
bearings support rotating shafts, pulleys guide belts,
and gears transmit motion positively.

5.2.4 Working Principle of Power Transmission
Power transmission elements work by transferring
rotary motion and torque from the driver to the
driven member. They also help in speed variation
and direction control according to machine
requirements.

5.2.5 Belt Drive System

A belt drive transmits power using belts and pulleys.
It is simple, economical, and suitable for long center
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distances. Belt drives are used in fans, pumps, and
machine tools.

5.2.6 Chain Drive System

A chain drive transmits power through chains and
sprockets without slip. It provides positive motion
and is used in bicycles, motorcycles, and conveyors.
5.2.7 Gear Drive System

A gear drive system transmits power and motion
between rotating shafts through meshing gears. It
provides positive transmission without slip and is
suitable for transmitting high torque.

The main constructional features are gears, shafts,
bearings, and gear housing. Gears are made with
accurately cut teeth for smooth operation.

The working principle is based on the meshing action
between gear teeth. When the driving gear rotates, it
transmits motion and torque to the driven gear with
a fixed velocity ratio.

Gear drives are used in automobiles, machine tools,
gearboxes, and industrial machines.

5.2.8 Coupling System

A coupling is a mechanical device used to connect
two shafts for transmitting power.

Constructional features include coupling halves,
keys, bolts, bushes, and flanges. Couplings help in
slight misalignment adjustment and smooth power
transfer.

The working principle involves connecting the driving
and driven shafts so that rotary motion and torque
are transmitted together.

Couplings are used in pumps, motors, compressors,
and industrial machinery.

5.2.9 Advantages of Power Transmission Elements
Power transmission elements provide smooth power
transfer, reduce manual effort, and help in controlled
speed transmission. They improve machine
efficiency and productivity.

5.2.10 Limitations of Power Transmission
Elements

These systems may suffer from wear and tear,
alignment problems, and regular maintenance
requirements due to continuous operation.

5.2.11 Schematic Diagram of Power Transmission
Systems

Common arrangements include belt drive systems,
chain drive layouts, and gear train arrangements
used in industrial applications.

5.2.12 Applications of Power Transmission
Elements

Power transmission elements are widely used in
machine tools, conveyors, automobile systems, and
industrial machinery for efficient motion and power
transfer.

5.2.13 Numerical Problems

Speed Ratio Calculation

Speed ratio is the ratio between the speed of the
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driving element and the driven element in a power
transmission system. It is important in belt drives,

chain drives, and gear drives for controlling machine

speed.
Formula
N D,
Speed Ratio = N, =D,
Where:

e N;=Speed of driver

e N,=Speed of driven pulley

e D,= Diameter of driver pulley

e D,=Diameter of driven pulley
Example
Driver pulley diameter = 100 mm
Driven pulley diameter = 300 mm

N, 300

N, 100

Speed ratio=3:1
Torque Calculation

Torque is the turning force acting on a rotating shaft.

Formula
T=FXr

Where:

e T=Torque

e F=Force

e r=Radius of shaft or pulley
Example
Force =200 N
Radius =0.15m

T =200x0.15 =30 Nm
Torque =30 Nm

Power Transmission Efficiency
Efficiency indicates how effectively power is
transmitted from the driver to the driven member.
Formula
F
n=px 100

Where:

e 7= Efficiency

e P,=Output power

e P;=Input power
Example
Input power = 10 kW
Output power = 8.5 kW

—8'5><100—850/
=70 = oo

Efficiency = 85%
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Fig.5.3: Vee Belts and Their Advantages and Disadvantages | di-see Td 31k w1191 iR gifaar

5.3.1 Introduction to Vee Belt (Fig.5.3)

A vee belt is a flexible power transmission element
used to transmit motion and power between pulleys.
It has a trapezoidal cross-section and operates inside
matching pulley grooves. Vee belts are widely used
in machine tools, compressors, pumps, and
automobile engines because of smooth and efficient
power transmission.

5.3.2 Constructional Features of Vee Belt

A vee belt consists of a rubber body that provides
flexibility and grip. Fabric covering protects the belt
from wear and moisture. Tensile cords inside the belt
provide strength and carry the load during
operation. The trapezoidal cross-section increases
frictional contact with pulley grooves.

5.3.3 Types of Vee Belts

Common types of vee belts are classical V-belt,
narrow V-belt, and cogged V-belt. Narrow belts
transmit more power in compact spaces, while
cogged belts provide better flexibility and reduced
heat generation.

5.3.4 Working Principle of Vee Belt

Vee belts work on frictional grip and wedging action
inside pulley grooves. When the driving pulley
rotates, friction between the belt and pulley
transmits power to the driven pulley.

5.3.5 Advantages of Vee Belts

Vee belts provide smooth operation, less slip,
compact design, and good shock absorption during
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5.3.1 dt-de &1 afk= (Fig.5.3)
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5.3.2 di-dee & GRaATHS fAdwag
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g1 deg & HiR fRq 9= HIE ggdT UeH Hd € I JaTeH
&h R YR I8 &hd & | GHeISThR U I Gell Jai &
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5.3.3 di-dee & UHR

f-see & T TR Felliehd V-dee, Rt V-see Ud &S
V-aee g1 A dee Hopfad = A Sifdres 1fery TaRa st
gl

5.3.4 dt-3e 1 wrf RAgia

f-dez geft gat & far ot yerg v AT fokar or @Rt
AT &1 ST ZTfeT geft gt 8, a9 dee Ud geft & off=

ayuT f3a geft aen 1fekt SR aedt 81

5.3.5 dt-deg & a1

di-siee 21fert TaROT & SR e darer, A fthaeH,

Hepord TTT G <] Seehl SARMNYUT UG el 8l
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power transmission.

5.3.6 Disadvantages of Vee Belts

Vee belts have limited power capacity, experience
belt wear, and may generate heat during continuous
operation.

5.3.7 Numerical Problems
Belt Speed Calculation
Belt speed is the linear speed at which the belt
moves over the pulley surface. It is an important
factor in power transmission systems because it
affects efficiency and power transfer.
Formula

nDN

T 60
Where:

e V=Beltspeedinm/s
e D= Diameter of pulley in metres
e N=Speed of pulley in rpm
Example
Pulley diameter = 0.4 m
Speed =300 rpm
3.14 x 0.4 x 300
B 60
V=628m/s

Therefore, belt speed = 6.28 m/s
Velocity Ratio Calculation
Velocity ratio is the ratio of the speed of the driving
pulley to the speed of the driven pulley. It helps in
determining speed variation in belt drive systems.
Formula
Ny D,
N, Dy
Where:
e N;=Speed of driving pulley
e N,=Speed of driven pulley
e D,= Diameter of driving pulley
e D,=Diameter of driven pulley
Example
Driving pulley diameter = 100 mm
Driven pulley diameter = 250 mm
N, 250
— =——=25
N, 100
Velocity ratio=2.5:1
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Z&TdT Ud STfeRT TEROT ot gTfad et g1
=
_T[DN
. " 60
STal:
V=g mfam/s &

D= Yeft ol =g HiR H
N=geft T a1fd rpm &
JaTgvur
geft T eamd = 0.4 m
7fd =300 rpm
_3.14x0.4 x 300

V=6.2§(r)n/s
31d:, e Mid = 6.28 m/s
AT AT Y TOTT
T SUTd ST el i i ga fgam geft <t aifd &
T T g1 T8 sleT g13a wonferal | 7 aRad= RuiiRa
A H FgrIdT el g

el

N, _ D,
N, Dy
STel:
N, = grafdr geft <t 71fay
N,= fgaa geft dhr fq
D, = STEfaT geit 1
D,= fgar geft &1 @
ISTEOT
gr3fdT geft el e = 100 mm
fgem geft &1 e = 250 mm
N, 250
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AT AU =2.5: 1

2.5
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5.4 'V’ Belts Creep and Slip | V' see hia ga fea
BELT CREEP AND SLIP IN V-BELTS | 'V' & shiu 3k feem

Trade Theory

UNDERSTANDING CREEP AND SLIP | shia 3iiR feera &t s

EFFECTS | EFFECTS AND SOLUTIONS | 94T 3R HRE
ki SOLUTIONS | @omerr

(Slip effect) 3 @t

(faw’m
>

Driver Speed: Constant Driven Speed with Slip: Reduced
T SRR o Sy aifea nfa: an

POWER LOSS | 2ifth &t g1fF
REDUCED EFFICIENCY | % g&rar

Maintain Proper Tension

CREEP (Elastic Deformation) | hlq (wagR faweqon)
Contraction (Slack Side) | Stretching (Tight Side) |
P (GleT U8 faama (dm van)
. | — )
i}

Small relative motion |

oy amdes o

SLIP (Friction Failure) | fea (erfor farseran)

Insufficient Friction
i wefor

Loose Belt Tension
J BT A

Loss of Speed \\‘
e g

INCREASE BELT LIFE | ST T Sfiad dg1¢
EFFICIENT POWER TRANSMISSION | g2re 21fth Heror

actual sliding

Excessive Wear

Actual Speed (N2_actual)
. (N2_actual)
Driver

5.4.1 Introduction to Belt Creep and Slip (Fig.5.4)
Creep is the small relative motion between the belt
and pulley caused by elastic stretching and
contraction of the belt during operation. Slip is the
actual sliding of the belt over the pulley surface due
to insufficient friction.

5.4.2 Causes of Belt Creep

Belt creep occurs because of elastic deformation of
the belt material. Unequal tension between the tight
side and slack side also causes stretching and
contraction, resulting in creep.

5.4.3 Causes of Belt Slip

Slip occurs when friction between the belt and pulley
is insufficient. Overloading and loose belt tension are
the main reasons for belt slip in power transmission
systems.

5.4.4 Effects of Creep and Slip

Creep and slip cause loss of power, reduction in
speed ratio, and excessive belt wear. They reduce
transmission efficiency and machine performance.
5.4.5 Working Principle of Belt Motion

Belt motion depends on tight side tension and slack
side tension. Frictional movement between the belt
and pulley transmits rotary motion from the driver to
the driven pulley.

5.4.6 Methods to Reduce Creep and Slip

Creep and slip can be reduced by maintaining proper
belt tension, correct pulley alignment, and using
suitable belt materials.
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~PERCENTAGE SLIP CALCULATION | wfciera feera &t ot
Thgg%c;l ﬁgfﬁ ;fl':;omtli)cal) SLIP PERCENTAGE | e ((Nz_theoretlcal - N2_actua|)) x100%

VELOCITY RATIO WITH SLIP
| feera

Fig.5.4: Creep and Slip in V-Belts | dfi-sdee & shia g faa

N2_theoretical

s=%Slip

1
=(D2/D1) x m—— s = 9 fg

(1-5)

& |1 MaTa (N1/N2)

5.4.1 siee shiu va fera @1 gl (Fig.5.4)
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hiy Ud feerT 21fert g1, 3T Sigurd # ol U Srafees diee
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Fd gl
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5.4.7 Advantages of Proper Belt Adjustment
Proper adjustment provides efficient power
transmission and increases belt life.

5.4.8 Limitations Due to Slip

Slip reduces efficiency, causes heat generation, and
affects accurate speed transmission.

5.4.9 Numerical Problems

Slip Percentage Calculation

Slip in a belt drive is the difference between the
theoretical speed and actual speed of the driven
pulley. It reduces the efficiency of power
transmission.

Formula

Nt_Na

% Slip = x 100

t

Where:
e N,=Theoretical speed of driven pulley
e N,=Actual speed of driven pulley
Example
Theoretical speed = 500 rpm
Actual speed =475 rpm

_ 500 — 475
% Slip = —————x 100

500
=5%

Therefore, percentage slip = 5%
Velocity Ratio with Slip
Velocity ratio with slip gives the actual speed ratio
considering the effect of belt slip during operation.
Formula
N, D, S
N D_z(l_ﬁ)
Where:
e N;=Speed of driving pulley
e N,=Speed of driven pulley
e D,= Diameter of driving pulley
e D,=Diameter of driven pulley
e S=Percentage slip
Example
Driving pulley diameter = 100 mm
Driven pulley diameter = 250 mm
Slip =4%
N, 100 4
N, 250 (1~ 100)
=0.4 x0.96 = 0.384
Velocity ratio with slip = 0.384
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5.4.8 fA9 & hrRoT HAT

&1 Z&1aT ht Tl ! 8, FAT ITF dhd! § dUT Teleh aiT
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™

Nt_Na

% Slip = x 100

t

<

SH
N,= fga geft a1 Sgifcren A
N,= f$a Geft 1 aredfaes dm

3qlgrul
dgifda a1 = 500 rpm
grdfde & = 475 rpm
500 — 475
% Slip = —————

500
= 5%
31a:, feera ufdsa = 5%
g afaa & srguma
feeTa afgd 7 SruTd FaTe o SR dee ferd & UwTe ot
& | [gd Y ardfdeh T FUTd USTH el 8
el

x 100

N, Dy S
ﬁfD—z(l‘m)
STel:

N, = grfa geft 1 a1

N,= fga= geft 1 o

D, = g1sfa geft o s

D,= fga qeft o1 g

$= oo ufasa

ISTER0T
g13fdT geft a1 e = 100 mm
fgam geft &1 & = 250 mm
&g = 4%
N, 100 4
3. = 250 (1~ T00)
= 0.4 X 0.96 = 0.384
feerg afga o aruTd = 0.384
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5.5 Couplings - Types of Couplings | &afei T - sufel & ghR

COUPLINGS | Sufcitr

TYPES OF COUPLINGS | SR & &R

RIGID COUPLING | ¢ SufeiT

KEYWAY & KEY
P SR Bt
BOLTS
M
2 X)))
Used for accurate shaft alignment SLEEVE  MUFF
i e HXEu & forg wgeh T v

WORKING PRINCIPLE & NUMERIC

ALS | &1 Rigid 3R I Uy

FLEXIBLE COUPLING | eT<iteit Sufeit

FLEXIBLE DISK
wdtet R
3eeH

Accommodates misalignment
SeTETRE BY Bl UNIVERSAL OLDHAM

TORQUE TRANSMISSION | i SiRifi=e

BOLT LOAD | e @ilS

60 x 10° x POWER (P - TORQUE (T) NUMBER OF
,N\l “’l TORQUE (M) ==~ "cPeED (N() ) LOAD (W) = 5oy cleRng) RADIUS (R) X BOLTS (n)
. g 3 = n
Q) i o = 0x 10 X TR () W W)~ e o () AT AT 1)
M ‘\V 2xTx WIS () - X—BoLT | A
SHAFTS (N, w) COUPLINg transmitting Torque (T) SHAFT  FLANGE “— BOLT CIRCLE RADIUS (R) Number of Bolts (n)
e (N, ) 1 (T) TR S et Suren MR we A dsdBear(R) el $twe (n)
Fig.5.5: Couplings and Their Types | &ulel?T Ta 39 UhR
5.5.1 Introduction to Couplings (Fig.5.5) 5.5.1 shufeist &1 afik== (Fig.5.5)

A coupling is a mechanical device used to connect
two shafts for transmitting power from the driving
shaft to the driven shaft. Couplings are important in
machines for smooth torque transmission and
proper shaft alignment.

5.5.2 Functions of Couplings

Couplings perform several important functions such
as connecting rotating shafts, transmitting torque,
and absorbing shocks and vibrations during machine
operation. They also help in reducing wear on
machine parts.

5.5.3 Classification of Couplings

Couplings are mainly classified into rigid couplings
and flexible couplings.

Rigid couplings include sleeve coupling, muff
coupling, and flange coupling. These are used where
accurate shaft alignment is required.

Flexible couplings include pin bush coupling,
universal coupling, and Oldham coupling. These
couplings can accommodate slight misalignment
between shafts.

5.5.4 Constructional Features of Couplings
Important parts of couplings are hub, flange,
keyway, bolts, and bushes. The hub is fitted on the
shaft, keyways prevent slipping, and bolts connect
coupling parts firmly.

5.5.5 Working Principle of Couplings

Couplings work by connecting two shafts so that
torque and rotary motion are transmitted from one
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shaft to another through mechanical contact.
5.5.6 Advantages of Couplings
Couplings provide smooth transmission, easy
maintenance, and compensation for slight shaft
misalignment.
5.5.7 Disadvantages of Couplings
Flexible elements may wear during operation, and
proper alignment is necessary for efficient
performance.
5.5.8 Numerical Problems
Torque Transmission Calculation
Torque is the turning force transmitted by a coupling
from one shaft to another. Proper torque calculation
is important for selecting suitable couplings and
shafts in power transmission systems.
Formula

9550 X P

N
Where:

e T=Torquein Nm
e P=Powerin kW
e N=Speedinrpm

Example
Power = 12 kW
Speed =600 rpm
9550 x 12
~ 600
T =191 Nm

Therefore, transmitted torque = 191 Nm
Bolt Load Calculation
In flange couplings, bolts transmit torque through
shear force. Bolt load calculation helps in selecting
suitable bolt size and number.
Formula

T

T rxn

Where:
e F=Lload on each bolt
e T=Torque transmitted
e r=Radius of bolt circle
e n= Number of bolts

Example

Torque =200 Nm

Radius of bolt circle=0.1 m

Number of bolts =4

pe 200
T 01x4
F =500 N

Therefore, load on each bolt =500 N
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5.6 Pulleys - Types - Solid - Split and ‘V’ Belt Pulleys | gfeiat - R - 3l -
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V-BELT PULLEY | V-siee Geit

V-BELT PULLEY | V-giee Jeft

DRIVEN PULLEY
rfera gedt

N1xD1=N2xD2

T 31T = D2/ D1
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Fig.5.6: Solid, Split, and V-Belt Pulleys | 3t¥, fwifoia ga dt-dee gfeat

5.6.1 Introduction to Pulleys (Fig.5.6)

A pulley is a rotating machine element used in belt
drive systems for transmitting motion and power
from one shaft to another. Pulleys are important in
mechanical power transmission because they help in
speed variation and direction control.

5.6.2 Types of Pulleys

Common types of pulleys are solid pulley, split
pulley, fast and loose pulley, and V-belt pulley. These
pulleys are selected according to machine
requirements and belt type.

5.6.3 Solid Pulley

A solid pulley is made in one piece and generally
manufactured from cast iron. It consists of rim, hub,
and arms. The pulley rotates with the shaft and
transmits power through belt friction. Solid pulleys
are used in machine tools and workshop machinery.
5.6.4 Split Pulley

A split pulley is made in two halves joined by bolts. It
can be assembled or removed easily without
removing the shaft. Split pulleys are used where
frequent maintenance is required.

5.6.5 V-Belt Pulley

V-belt pulleys have specially designed grooves to fit
V-belts. The groove design provides better grip and
reduces slip. These pulleys are widely used in
automobile and industrial machines.

5.6.6 Materials Used for Pulleys

Common pulley materials are cast iron, steel, and
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aluminium.

5.6.7 Advantages of Pulleys

Pulleys provide easy power transmission and speed
variation.

5.6.8 Limitations of Pulleys
Pulleys may face belt wear and alignment problems
during operation.
5.6.9 Numerical Problems
Pulley Speed Calculation
Pulley speed calculation is important in belt drive
systems for determining the rotational speed of the
driven pulley. The speed depends on the pulley
diameters and belt motion.
Formula
N,D, = N,D,

Where:

e N;=Speed of driving pulley

e D,= Diameter of driving pulley

e N,=Speed of driven pulley

e D,=Diameter of driven pulley
Example
Driving pulley speed = 600 rpm
Driving pulley diameter = 100 mm
Driven pulley diameter = 300 mm

600 x 100 = N, x 300
600 x 100

NZ = T =200 rnrm
Therefore, driven pulley speed = 200 rpm
Diameter Ratio Calculation
Diameter ratio is the ratio between the diameters of
the driven pulley and driving pulley. It helps in
controlling speed variation in belt drives.
Formula
. D
Diameter Ratio = —
1

Where:
e D,=Diameter of driven pulley
e D,= Diameter of driving pulley
Example
Driven pulley diameter = 250 mm
Driving pulley diameter = 100 mm

Di ter Rati —250—25
lameter Ratio = 70 = 2.

Diameter ratio=2.5:1
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D, = STEfaT geit 1
3IqTEvol
fga geft &1 & = 250 mm
g13fdT geft a1 e = 100 mm

250

Diameter Ratio = 100 =25
T U =2.5: 1

105



Teach To India Publication

Trade Theory

5.7 Elements of Spur Gear | @R fiRR & 3raaa
ELEMENTS OF SPUR GEAR | ¥R R & 3rq4qg

Pitch Circle (D)
e e (D)
Addendum (h,)
s (hy)

0 Module (m = D/T)-”

Dedendum (hy HISYd (m = D/T)

$37sH (hy) Circular Pitch (p = nD/T)
qureR fU (p = nD/T)

Circular Pitch (p = nD/T)
FaeR U (p = nD/T)
Face Width

Pressure Angle (¢)
GaTd ST ()
Clearance | Feitayd

Elements determine size, strength, performance | 3/aad 3M&1R, fh, W=l Fufvd $wd &

WORKING PRINCIPLE & NUMERICALS
o1 firgid 3R I=ITHSD U

Gear Ratio (G = T2/T1)

firR arqura (G = T2/T1)

Driving Gear (T1, N1)
GBI ﬁt{ﬂ (T1,N1)

Driveg Gear (T2, N2)
iR (T2, N2)
Example (G = 3:1)

Il (6 = 3:1)

Example (m = 3mm)
3G (m = 3mm)

APPLICATIONS OF SPUR GEAR
WR R &

MACHINE TOOL CLOCK MECHANISM
L ESIE
S iy
el st 7
Parallel Shafts Transmission MACHINE TOOL CLOCK MECHANISM
HAMTIR QT ¢ i GE
Accurateq%eed Ratio Speed Variation & T%r—g?e Precise Rotational Movement
Féle Tfd SrgaTa Tfa uRade ek HéS QUi Tl

High Efficiency, Simple, Easy | 3= G&dTl, q3d, 3

Fig.5.7: Elements and Applications of Spur Gear | ¥R =R & sraga Q& gyt

5.7.1 Introduction to Spur Gear (Fig.5.7)

A spur gear is a cylindrical gear having straight teeth
cut parallel to the axis of rotation. Spur gears are
widely used for transmitting rotary motion and
power between parallel shafts in machines and
gearboxes.

Spur gears are important because they provide
accurate speed ratio and efficient power
transmission with simple construction.

5.7.2 Constructional Features of Spur Gear

The main constructional parts of a spur gear are
gear teeth, pitch circle, hub, and face width. Gear
teeth transmit motion through meshing action. The
pitch circle is the imaginary circle used for gear
calculations. The hub supports the gear on the shaft,
and face width provides tooth strength.

5.7.3 Elements of Spur Gear

Important gear elements are pitch circle, addendum,
dedendum, module, circular pitch, pressure angle,
and tooth thickness. These elements determine the
size, strength, and working performance of gears.
5.7.4 Working Principle of Spur Gear

Spur gears work on the meshing action of gear
teeth. When the driving gear rotates, motion and
power are transmitted to the driven gear between
parallel shafts.

5.7.5 Advantages of Spur Gears

Spur gears have simple construction, high efficiency,
and easy manufacturing.

5.7.6 Limitations of Spur Gears

Spur gears produce noise at high speed and may
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5.7.1 &R fraR &1 uf=er (Fig.5.7)

TR iR g SR R & e e afd gof srer &
MR &h1e SId & | TR R ol aaues &9 9§ 9=fi=i gd
frReierdt & TMiaR Amuet o = goffa wfa g fe
TORT & forg Iuah fohar ST 8

TR IR Agayquf 8 iifch & TR TRTT o ATy Féieh o
JUTA Qe &7 QfeRT FaR0T U&H hed &

5.7.2 ¥R fiR & @ra-reres Rvarg

& 91TS 8 | R afd &fRi fohan & aregw @ wfa dafa
Fd &1 o g1 ag hreufAe g 8 Figent IuaiT R
oS F fohaT SITaT 81 89 A IR R ot e uee
AT & a1 & T1eTS STl el ggaT e Sl 8

5.7.3 ¥R R & sraga

U, <19 lvT gd &id AleTs 81 3 Sraaq R & SR, gedT
g4 o fAsares &l FufRa &ed €1

5.7.4 @R fR &1 R fRAgia

TR R R g1t & 22 fohar R ol aa €1 519
grsfdT R grar g, a nfd gd rfery IamiaR e & ot
3o iR a6 Tafia gidt 81

5.7.5 @R R & &9

TR R &Y T T gt 8, Seh! G&TaT S gldll § a
ZTehT fAHTOT SO glaT 8|

5.7.6 TR AR 6 Hard

TR R I=1 71fd R AR I ahd € TUT Jarerd & R
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experience sudden load impact during operation.
5.7.7 Applications of Spur Gears
Spur gears are widely used in mechanical power
transmission systems because of their simple
construction and accurate speed control. They are
commonly used in gearboxes for transmitting
motion between parallel shafts. In machine tools,
spur gears help in speed variation and torque
transmission for drilling, milling, and lathe
operations.
Spur gears are also used in clocks and timing
mechanisms where precise rotational movement is
required. Due to high efficiency and easy
manufacturing, spur gears are widely applied in
industrial machinery, conveyors, and automotive
systems.
5.7.8 Numerical Problems
Gear Ratio Calculation
Gear ratio is the ratio between the number of teeth
or speed of the driving and driven gears.
Formula
N
Gear Ratio = —~
Ty

Where:
e T,=Number of teeth on driving gear
e T,= Number of teeth on driven gear
Example
Driving gear teeth = 20
Driven gear teeth = 60

Gear Rati 00 3
ear Ratio = — =
20

Gearratio=3:1

Module Calculation

Module is the ratio of pitch circle diameter to the
number of teeth.

Formula

Where:
e m= Module
e D= Pitch circle diameter in mm
e T=Number of teeth
Example
Pitch circle diameter = 120 mm
Number of teeth =40

Module =3 mm
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ST R ST I IHT S Tohd B

5.7.7 &R R & srgvEiT

TR R &1 U w9 ¥ gifAc LMfa =01 gonfedt §

U fehaT STTaT & SRaifch 3-1eh! WA TR gicll g auT
Géleh AT AT UM Rd & | 34T ITHTId: MoRaiedl |
MR AU o &9 1T TR0 o o IuaiT fohar ST 81
A e H, TR R f3fei, @Afei gd Ay deme= & fag
71 uRRad= T 2ich HeRoT § HgRIdT hd g

TR R o1 IuahT afed ud ersfiin o=t 7 oft fopar Srar @
STgf Uéich guitg i srasaeh gl ¢ | 3T &&idl Ud TRel

fAHToT & HRUT TR RR &7 2T ¥4 T sitenfie a=fiqs,
IR T Sfiemifea gonferat & Iuzi fehar STrar g1

5.7.8 S&ITHE UH

R srgure &Y o

IR srquTd gefdn vd fgam iR & aidl ot T sruar
Tfd & i< 1 SuTd 81

=

. 2
Gear Ratio = =
Ty

(5}

STar:
T, = g1afdT fieR ur gidi &t e
T,= fga+ iR wR &fal &t g

JeTeRuT
grsfaT R & gfd = 20

f$a= frr & gfd = 60
60
Gear Ratio =— =3
20
R srqura =3 : 1
HiSe &Y TOHT

Al o g eame Ud aTdl <l Wt & & ol SiguTd 8|
el

D
m=r

m:IIVW
D= g9 &= mm &
T=gldl ht dwe
3algrul
fUg ga e =120 mm
cidl &t =t = 40
120
5 m=m=3mm
HIsYel =3 mm
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5.8 Types of Gears | =l & UpR

Trade Theory

TYPES OF GEARS | Rl & UoR

GEAR CLASSIFICATION | =i &1 afiewur
SPUR GEAR HELICAL GEAR BEVEL GEAR WORM GEAR
= eforea iR d9d R ot fiRR
Intersecting Perpendicular
@ A/—Shafts Shafts
?/////l\\\ A = Rotary-to-Linear Motion
Ungll) RECCR Acd-a-faw fa
Used in: Machine Tools Smooth Operatlon Right-Angle Drives High Speed Reduction  Steering Mechanisms
IuanT: 72 e LT AT BT 15 Ia i | T éuﬁ‘n GE|
GEAR CALCULATIONS | =i <t 7orm
SIMPLE GEAR TRAIN | S19Rr iR 29 ADVANTAGES & LIMITATIONS | & 3fiR Hi\rd
DRIVER GEA'(*N(:“T];) GEAR RATIO | SPEED RATIO | ADVANTAGES | &Ity
T SrguTa ® Positive Drive (No slip) | GRIH gigd
N1 Tz _T2 (¥ frarer g1)
= f:> N_2 T_1 =g e Accurate Speed Ratio | Féie i 31Ut
N, _ 900 LIMITATIONS | drmd
=31 | G=5-=-"—=3 | e Requires Lubrication | g &t 3Tauehdr &
N N
s GEAR(;SE,ZTI; ) T Ny = 300 rpZ;n e Noise and Wear | 2R iR fagr@

Fig.5.8: Types of Gears and Their Applications | f1ZRY & UeR Td I SrguahT

5.8.1 Introduction to Gears (Fig.5.8)

Gears are toothed mechanical elements used for
transmitting motion and power between shafts. They
are important in mechanical drives because they
provide positive motion without slip and maintain
accurate speed ratio.

5.8.2 Classification of Gears

Common types of gears are spur gear, helical gear,
bevel gear, worm gear, and rack and pinion. These
gears are selected according to shaft arrangement
and working conditions.

5.8.3 Spur Gear

Spur gears have straight teeth parallel to the shaft
axis. They transmit power between parallel shafts
through meshing action. Spur gears are used in
gearboxes, machine tools, and clocks.

5.8.4 Helical Gear

Helical gears have teeth cut at an angle to the shaft
axis. They provide smooth and quiet operation.
These gears are used in automobile gearboxes and
heavy machinery.

5.8.5 Bevel Gear

Bevel gears are conical gears used for transmitting
motion between intersecting shafts. They are
commonly used in differential drives and right-angle
drives.

5.8.6 Worm Gear

A worm gear consists of a worm and worm wheel. It
transmits motion between perpendicular shafts and
provides high speed reduction. It is used in hoists
and conveyors.
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5.8.1 iR &1 k= (Fig.5.8)
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5.8.7 Rack and Pinion
Rack and pinion convert rotary motion into linear
motion. It is used in steering mechanisms and
machine tools.
5.8.8 Advantages of Gears
Gears provide positive drive and accurate speed
ratio.
5.8.9 Limitations of Gears
Gears require lubrication and may produce noise
and wear during operation.
5.8.10 Numerical Problems
Gear Train Calculation
Gear train calculations are used to determine speed
and motion transfer between gears.
Formula
N _ T
N, Ty
Where:
e N,;=Speed of driver gear
e N,=Speed of driven gear
e T,=Teeth on driver gear
e T,=Teeth ondriven gear
Example
Driver teeth = 20
Driven teeth = 60
N, 60
—=_=3
N, 20

Gearratio=3:1
Speed Ratio Problems
Speed ratio helps in determining output speed in

gear drives.
Formula
Ny X Ty
2 —
Ty
Example
Driver speed =900 rpm
Driver teeth = 25
Driven teeth =75
900 x 25
= =300 rpm

2 75

Driven gear speed = 300 rpm
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5.8.7 ¥ we fuffg=
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ST JUANT WA 3 gd A goar  fomar Siram 81
5.8.8 fiRt & a1y
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5.8.9 fir_t Y diarg
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fefRa oA & fog fhar Smar 81
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Ny, T,
N, Ty
T8l
N, = gTsR R &Y 7fq
N,= f3a= R Fir nfa

T,= S8R R R &iql &l T
T,= fga+ iR W= afat it g
IqTERT
g R & gfa = 20
fga= frr &k gfd = 60
N, 60
—=—=3
N, 20
R srqura =3 : 1
A U IHETY

A7 Jgura R grgat 7 em3eye wifa RefRa v & dgradn

FHRAT I

LEl
Ny XT,y

2= T2

IGTEUT

grgaR 71fd = 900 rpm

R MR F gfa = 25

S R & gla =75
900 x 25

2 7e =300 rpm
f$a=1 R &Y 71fa = 300 rpm
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5.9 Fixing Gear Wheel for Various Purpose Drives | fafa watsr grsaf &

fae R it o1 s

FIXING GEAR WHEEL TO SHAFT | fRR &fiet &t armue WR fthart e

METHODS OF FIXING | fthfeRiw <t faferai
KEY FIXING | oft fsfaRim | SPLINE FIXING | ¥wers fhfaRim

5 TAH g
FOR STRONGER TORQUE TRANSMISSION

PRINCIPLES & CALCULATIONS | fagia it o=
KEY DIMENSIONS | ft & smam

Width (w) = D/4 ;%L g My

Thickness (t) = D/ SN —— I(t)

where D = SHAFT DIAMETER & Shaft %
D =T A Lo T\ ) | et ()

Thickness (t) | #ter$ (t)

EXAMPLE D=24mm, w=6mm, t=4mm
EXAMPLE: D=24mm, w=6mm, t=4mm | 3grgeur: D=24mm, w=6mm, t=4mm

HoTed eidh giafieF & o
SET SCREW FIXING | TAPER MOUNTING | 2uR Arsfé
e T Ry

shatt [ /g Hub
_ =

Gear HubW%Set Screws | Tapered Surfaces Lock Nut

frrga WG TR udE @i e

TORQUE TRANSMISSION | 2% giafasm
60,000 *P 0>

Torque (T) =

P = POWER (kW) = IR
N = SPEED (rpm) _, \SPEED N)
Shaft 5 wfa (N)

POWER = 8 kW, SPEED = 400 rpm -> TORQUE = 191 Nm
uTeR = 8 kW, 7ifa = 400 rpm -> & = 191 Nm

Fig.5.9: Methods of Fixing Gear Wheels to Shafts | R i1 &l 2ae R fhaw e i fafaat

5.9.1 Introduction to Gear Wheel Fixing (Fig.5.9)
Proper gear wheel mounting is important for safe
and efficient power transmission. Correct fixing
prevents slipping, vibration, and damage during
machine operation.

5.9.2 Methods of Fixing Gear Wheels

Gear wheels are fixed on shafts by different methods
such as key fixing, spline fixing, set screw fixing, and
taper mounting.

Key fixing uses a key and keyway to transmit torque.
Spline fixing provides stronger torque transmission
through multiple grooves. Set screw fixing locks the
gear using screws, while taper mounting provides
firm fitting by tapered surfaces.

5.9.3 Constructional Features of Gear Mounting
Important constructional parts are keyway, hub, and
shaft seat. The hub supports the gear, the keyway
holds the key, and the shaft seat ensures accurate
fitting between shaft and gear.

5.9.4 Working Principle of Gear Mounting

Gear mounting works by connecting the gear firmly
to the shaft so that rotary motion and torque are
transmitted without slip.

5.9.5 Alignment of Gear Wheels

Proper parallel alignment and angular alignment are
necessary for smooth meshing and efficient
operation.

5.9.6 Advantages of Proper Gear Fixing

Correct gear fixing provides smooth operation and
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reduces wear of gear teeth and shafts.

5.9.7 Limitations of Improper Gear Fixing
Improper fixing causes vibration, noise, and gear
damage.

5.9.8 Applications

Gear fixing methods are widely used in gearboxes
and industrial machinery.

5.9.9 Numerical Problems

Key Dimension Calculation

Keys are used to connect gears, pulleys, and
couplings to shafts for transmitting torque. Proper
key dimensions are important for safe and efficient
power transmission.

Formula

Where:
e w= Width of key
e t=Thickness of key
e d= Diameter of shaft
Example
Shaft diameter = 24 mm

2 _
=—=6mm
W=7

t 24 4
=—=4mm
6

Therefore, key dimensions are:

Width =6 mm

Thickness =4 mm

Torque Transmission Calculation

Torque transmitted by the shaft depends on power
and rotational speed. Correct torque calculation
helps in selecting proper keys and gear mounting

arrangements.
Formula
9550 X P
- N
Where:

e T=Torquein Nm
e P=Powerin kW
e N=Speedinrpm

Example
Power = 8 kW
Speed =400 rpm
9550 x 8
© 400
T =191 Nm

Therefore, transmitted torque = 191 Nm
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LE
9550 x P
T=—

N
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5.10 Application of Pneumatics | =g@afead & srguai

AR COMPRESSION STORAGE CONDITIONING

[

PNEUMATIC SYSTEM | =gifew fweq

COMPRESSED AIR FLOW

DIRECTIONAL CONTROL MECHANICAL MOTION
gifas nfa

(

L/

=)=

T =

FILTER-REGULATOR-

3/2 DIRECTION

SINGLE-ACTING CYLINDER | f&wrar-ufe fieis
SPRING RETURN
f8in et

PISTON AREA (A)
o ()

Air extends, spring retracts | &1 dgT! 2, {8 aow ardi 2

COMPRESSOR AIR RECEIVER LUBRICATOR (FRL) UNIT CONTROL VALVE DOUBLE-ACTING CYLINDER
IR FfieheR (FRL) T 3/2 SRIRYM helel aTed Sad-Ufa fAeet
PNEUMATIC ACTUATORS |

DOUBLE-ACTING CYLINDER | S9a1-Ufaen fcisr

A-PORT _,. «— RETRACT | amgd
A-té :H EXTEND | &gmT
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Controlled motion in both directions | &1 feenafi  frifara nfa

PRESSURE CALCULATION | <919 CARIE
PRESSURE (P) =

F

AIR PRESSURE (P) P=—
TAT P14 (P) A

Unit; Pascal (Pa) or kPa |_> FORCE ACTING PER UNIT AREA

IHTE: Ube (Pa) T kPa wfd 3T 8F TR 1 A et el

FORCE (F)
AREA (A)

FORCE CALCULATION | EEEARIE
7 Pressure acts on Piston Area (A)
%m\\\\w ZaTa five o (A) R SR &l &
b ek At ] FORCE(F) = PRESSURE (P) x AREA (A)
9d (F) = <dMd (P) x x gfkar (A)
F=PxA F;Fr‘ce is fo.r cIampw;gﬁ%{gngg

Fig.5.10: Applications of Pneumatics | =gafea & srguarT

5.10.1 Introduction to Pneumatics (Fig.5.10)
Pneumatics is the branch of engineering that uses
compressed air for transmitting and controlling
power. Pneumatic systems are important in
industries because they provide clean, fast, and safe
operation in automation and machine control.

5.10.2 Basic Components of Pneumatic System
The main components of a pneumatic system are
compressor, air receiver, filter, regulator, lubricator,
and pneumatic cylinder. The compressor compresses
air, the air receiver stores compressed air, and the
filter removes dust and moisture. The regulator
controls pressure, the lubricator supplies lubrication,
and the cylinder converts air pressure into
mechanical motion.

5.10.3 Working Principle of Pneumatic System

Air is compressed by the compressor and stored in
the air receiver. Controlled airflow passes through
valves and enters the pneumatic cylinder, where
compressed air energy is converted into linear or
rotary mechanical motion.

5.10.4 Types of Pneumatic Actuators

Common pneumatic actuators are single-acting
cylinder, double-acting cylinder, and rotary actuator.
5.10.5 Pneumatic Valves

Pneumatic systems use direction control valves,
pressure control valves, and flow control valves for
controlling airflow and pressure.

5.10.6 Advantages of Pneumatics

Pneumatics provide clean operation, fast response,
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and safe working conditions.

5.10.7 Limitations of Pneumatics

Pneumatic systems have limited force capacity, air
leakage problems, and noise during operation.
5.10.8 Applications of Pneumatics

Pneumatics are used in automation systems,
material handling equipment, packaging machines,
and automobile workshops.

5.10.9 Numerical Problems

Pressure Calculation

Pressure in a pneumatic system is the force acting
per unit area. Proper pressure calculation is
important for safe and efficient operation of
pneumatic equipment.

Formula

Where:

e P=Pressure

e F=Force

e A=Area
Example
Force applied = 800 N
Area =0.02 m?

800

©0.02
P = 40000 N/m’

Therefore, pressure = 40000 N/m? or 40 kPa
Force Calculation in Pneumatic Cylinder
The force produced by a pneumatic cylinder depends
on air pressure and piston area. This force is used for
clamping, lifting, pushing, and automation work.
Formula
F=PxA

Where:

e F=Force

e P=Pressure

e A= Piston area
Example
Pressure = 500000 N/m?
Piston area = 0.004 m?

F =500000 x 0.004
F =2000N

Therefore, force developed by the pneumatic
cylinder =2000 N
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gRIRAfT v o 8|
5.10.7 g fi Harg
=gAfeen vonferat & HfAd g errdr, arg Rarg & v
Ud GaTe & gRH AR giaT 8l

5.10.8 gAfead & srguatn

Uk, QehfoiT AT Ta sifadiarser shrasmerrsi & fopar
ST 8l

5.10.9 H=ITHE UH

ST OTHT

feen TuTTelt # ET9 Ui geht$ &5Tthel TR oI aTell 51T g
AR IueRzuTl & GRIATT gd wTet Tere gg 3fad e

MO Agayuf 81

LE
F

. " a
STal:
P=31q
F=dd
A= &FTtha
ISTE0T
T T & = 800 N
&thet = 0.02 m?

800
P= 002" 40000 N/m?

31d:, 19 = 40000 N/m? 31ar 40 kPa
gafees =R & aret TorT

AR iR gRT IU= 9 a1y &1al Gd fUe &thed R
R AT &1 39 I T IUANT FA T, IS, Uchedd Td
AT Sl B fohdT ST 8

GEl
. F=PxA

STar:

ER|

F
P=g&

A= U &9we
IETEIT

g9 = 500000 N/m?
et &Fwet = 0.004 m?

F = 500000 X 0.004 = 2000 N
37q:, gAfeen RAefer grR1 faenfda et = 2000 N
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MCQ's | agfaeredia us

Q1. How does the mechanical coupling shown in
the diagram contribute to power transmission
efficiency in V-belt pulley systems? [ ag gifas
Fafen fi-aee geft gomeft & afa dewor $i qarar § F2

(a) By reducing belt creep and slip (sieg & fehu 3k fera
! A hh)
(b) By enhancing lubrication of the system (Req &
TE Dl TETHhR)
(c) By minimizing alignment issues in spur gears (¥R
o & uesade gu@si ol e )
(d) By simplifying pneumatic applications (gafeea

[ ot TR SHTRR)
Ans. a | Sol. : - The coupling shown ensures proper
alignment and firm attachment of components, which
minimizes the chances of belt creep and slip, leading
to better power transmission efficiency. Ig @ufeit dgt
& foh ofiR T Y TramT o6 81 STt 8, fSed dgar Aafery
TEROT Z&1T U1 Biil 81
Q2. What is the function of a V-belt in power
transmission? / 21faa T=Ror § fi-de< 1 FRf FAT R?
(a) To reduce noise / MR &H AT
(b) To transmit torque / <ich oI TAR HEAT
(c) To act as a brake / s & =4 & &1 ST
(d) To support gears | fra=l &t GgrRT &1
Ans. b | Sol. : V-belts are primarily used to transfer
torque from one pulley to another in power
transmission systems. / di-siee &1 §&F €Y & IUINT <ich
! T Geil & G-I Yol H RIHidRd e o forg forar Srar 81
Q3. What is a solid pulley primarily used for? /
qifors geft o1 &g It frass fag @ar @2
(a) Light-duty applications / geh & & ITIART
(b) High-speed drives | 3= fa Taferd e &
(c) Precision alignment / 9t TguT
(d) Heavy-duty loads / ¥RI ¥R & ferg
Ans. d | Sol. : Solid pulleys are used in systems
requiring high strength and durability. / Sffcis geft @t
Iua 39 gonferat # fohar sirar @ 9 I drehd iR
feRT U & srrasgendr gl g
Q4. What is the primary purpose of soft soldering,
as shown in the diagram, in the assembly process?
| sTaum & RaEmg 19 R, s¥ieed! ufthar § wide
Hiesn & g 322 w1 82
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(a) To create a strong mechanical joint (e Hsigd TifAeh
SIS I & forg)

(b) To provide an electrical connection between
components (52! & 19 fagld Fer™ UgH & & fag)
(c) To seal joints against leakage (cfidhst & et Siet
! e A & fog)

(d) To join heavy-duty structural components (¥t
TR Heah! ohl STl & for)

Ans. b | Sol. :- Soft soldering, as depicted, is
commonly used to establish an electrical connection
between components due to its low melting point and
excellent conductivity. @fte Giesf, Star o R & feman
a1 faegd e ®Afid e & iy SHdR IR IuahT & St
gl

Q5. What happens when a V-belt slips excessively?
| 5@ di-dee sreafdes et g at o/ gar 82

(a) Increased efficiency / & & gfg

(b) Reduced power transmission / 1kt =0T & et

(c) Longer belt life / see &1 s Sfta=

(d) Stable speed / @R fa

Ans. b | Sol. : Excessive slipping reduces torque
transfer and affects overall system performance. /
AT fheeT 2idh o RITFIARUT oht & el & 3R ToTTeft &
U&= et ufad et 81

Q6. Which pulley type is used with a V-belt? / -
dee & "1y fh9 uahR Fi geft o1 IugiT faRar sirar 82

(a) Flat pulley / %l geft

(b) Solid pulley / Sifers geft

(c) V-belt pulley / S-see geit

(d) Split pulley / f&&e geft

Ans. c | Sol. : V-belt pulleys are designed to match the
specific profile of the V-belt for effective torque
transfer. [ dt-sieg Gefl &l U1t Sieh RIHIART & g dfi-siee
& FAfAE Mg @ A @M & fag fEeme fovar man &1

Q7. Which pneumatic component controls the flow
of air? / & |1 aradia gee gar & varg & RHfRa wwar
8?

(a) Compressor | &UTR

(b) Air filter / TaR ftheex

(c) Valve [ areg

(d) Reservoir | Reafar

Ans. ¢ | Sol. : Valves regulate the direction, pressure,
and flow rate of air in pneumatic systems. / @red
ey gorferat | gar & fasm, g, 3R varg R @ Rafa
Fd Bl
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Q8. Which type of coupling is used for absorbing
shocks and vibrations? / Siceh! 3R shu= &l sr@nfa
&+ & foie fhe UanR & gt o1 Ui faear sirar 82

(a) Flanged coupling / uist g+

(b) Flexible coupling / eriter g

(c) Chain coupling / 39 &=

(d) Sleeve coupling / Tfta gm=

Ans. b | Sol. : Flexible couplings absorb shocks and
vibrations, protecting the connected components. /
Tiel A F1eehl 3R ShuH ot TaRnivd ad €, o 5[
YR T GRE BT &1

Q9. What is the advantage of V-belt over flat belt?
| F-AeE T TRAE o UR AT AT B?

(a) Less noise / & TR

(b) Better grip / S8R Ushs

(c) Higher speed capability / I=a 7ifcr &mwran

(d) Cost-effectiveness | @rTa uTaiierdr

Ans. b | Sol. : V-belts provide superior grip due to
their wedge shape, which prevents slipping. / @t-siee
U ST TR & HRUT IgaR Uhs UGH P 6, 1 fhefer &
AehdT 81

Q10. What is the primary application of worm
gears? [ a# frR @1 g sigvEtT o 82

(a) High-speed applications / 3= 1fd aTet SrgwTT

(b) Torque multiplication / €ieh o=

(c) Noise reduction / R & aHT

(d) Parallel shaft transmission / GHMIAR MU RATHIGROT
Ans. b | Sol. : Worm gears are ideal for torque
multiplication in systems requiring high reduction
ratios. / @ firar 371 yonferat & 27k oM & forg smest €, 5=
I HHT STUTT <hl TTLTehdT gid! 8l

Q11. What happens when air pressure in a
pneumatic system is too high? / ara<a woreft & gar
&1 31T agd fea giH R 3T giar 82

(a) Reduced efficiency / gerar & i

(b) Component damage / Geehl @l T

(c) Increased power output / 21feRt IdTET H g

(d) Better performance | SgaR Wei

Ans. b | Sol. : Excessive air pressure can damage
system components and reduce operational safety. /
A §aT T SSTE UUTTeAT o eehl chl JhdT UgdT Aehdl &
3R RaATeT JRET i HH T TehdT 81

Q12. What is the purpose of a pneumatic actuator?
| aradia TagyeR i S82d T 8?2

(a) To increase air pressure / a7 & &d1q &l dgH & folg
(b) To convert air pressure into mechanical motion /
IrgaTd i aifes Tfd 7 gRafdd s & forg

(c) To regulate air flow / arg gaTg &t =i &= & fog
(d) To store compressed air / TS gat ot Tufed A
& fog

Ans. b | Sol. : Pneumatic actuators use air pressure to
create mechanical movement in systems. / araata
YU Raeew # gifies 7ifa Icu= & & forg argare & suahT
Eackd]
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Q13. Which gear is suitable for compact designs
and high reduction ratios? / @iriee f3ws+ ik 3=
&t Ut & fAT i |1 iR Sugas 82

(a) Spur gear [ TR iR

(b) Worm gear / @ fimR

(c) Bevel gear / dad iR

(d) Helical gear / gfcrerat R

Ans. b | Sol. : Worm gears are compact and provide
high reduction ratios due to their unique design. / @
R e gid & iR 3ru-T Sif i fEsiga & sRrur 3= &t
STUTd U& &l &1

Q14. What type of joint is illustrated in the
diagram, and what is its main application in
mechanical systems? / srum # fR@mg 7q Sits o1
UhR T 8, 3R gifes vonfaal # g9t g siguanT an

(a) Butt joint; for welding sheet metal parts (32 S7g;
fte Aeet 9T &l afedt & fag)

(b) Plate and hinge joint; for joining sections of solid
pulleys (wie 3R fgst site; difcis geft & Esf @t sitet & fig)
(c) Conveyor belt fastener joint; for repairing and
joining conveyor belts (<R Se€ BHRER WIS, HATR ST
& 7THT IR e & fog)

(d) Spur gear mounting joint; for aligning gears in
transmission systems (TR R A8feT Sitg; giafas=
fo%en # i ot gargs & & fog)

Ans. ¢ | Sol. :- The diagram shows a conveyor belt
fastener joint, widely used in industries for repairing
or joining conveyor belts. This ensures that the belts
operate seamlessly, reducing downtime and
maintaining efficiency in material handling. Ig f@=
HITR IeT TSR ST ! g2far g, O Iahl & s siee
& TR 1 STeA & foly aaTues ®9 T IughT fohar ST 81 I8
giAfga o g fos dee Faty T @ Faiferd 8, srs-esH &t
A e IR IRt TaTer H 87T 91T @ |

Q15. What is the main advantage of using
aluminium and its alloys in industrial applications?
wgafTe 3k g9k fAsr argsit o sitenfie sy &
R ATH T §?

(a) High strength / 3= 21fekT

(b) Lightweight / ge<ht e

(c) Low cost / " AT

(d) Corrosion-prone / H&RoT Ueor

Ans. b | Sol. : Aluminium and its alloys are widely
used because they are lightweight, making them ideal
for applications where reducing weight is critical.
qgfan ok s8e st u1g geeh 814 8, St I3 I SAIANT &
forq amesl ITd € STeT asi= &l AT 3aTH gl
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Q16. What is a key disadvantage of using 'V’ belts?
'V’ T T Tk UHA JHAT T 8?2

(a) High cost / 3=a a@rTd

(b) Slipping under high load / 3= YR # fthgetT

(c) Low durability / &% Reereu

(d) Inefficient for power transmission / iferT TeRoT
forg STt

Ans. b | Sol. : Under heavy load, 'V’ belts may slip,
reducing their efficiency in power transmission. 9t
WR & dgd, V' deT thaet dehd ¢, fOrad Ieht arfery deror
T&TdT A gl STl &

Q17. Which type of pulley is commonly used with
'V’ belts? 'V’ de€ & |1 fFd YR FI geft 1 mHdaR ©®
U faat ST &2

(a) Solid pulley / 3 geft

(b) Split pulley / S geft

(c) V-groove pulley / &i-7a geft

(d) Flat pulley / T\ de geft

Ans. ¢ | Sol. : V-groove pulleys are specifically
designed to hold and transmit power using V' belts.
-7 eit AT &Y F 'V’ e I IUINT ehch ATkt MR
& & forg fewmme o g €1

Q18. Which gear type is used to transfer motion
between non-parallel shafts? @iF 91 R YR R-
AR Mae & i nfa wmeiaRa F & A Iuaht e
ST 82

(a) Spur gear / TR R

(b) Bevel gear / saat R

(c) Helical gear / gfererat iR

(d) Worm gear / a# iR

Ans. b | Sol. : Bevel gears are specifically designed to
transfer motion between non-parallel and
intersecting shafts. Sae iR A3y U § ;R-gHIR 3R
geAfRT e & o 71 RIHiaRd A & fog fEeimg fag
Y&l

Q19. What is the purpose of a solid pulley? a4 geft
T 3299 T 82

(a) To split the load / =g @t faeifSia e

(b) To reduce weight / ST &H AT

(c) To increase durability / feerau= sgMT

(d) For holding multiple belts / T& @ 31fde e e &
ferg

Ans. c | Sol. : Solid pulleys are designed for heavy-
duty applications where durability and strength are
essential. 319 eft st YRI-91Rehd STuaNT & forg fesms
forar mar 8, STgi e ua SR ifery Agayuf 81

Q20. What happens during belt slip in a 'V’ belt
system? 'V’ de€ HoTreft # dee f & SR @ ghar @2
(a) Belt moves faster than pulley / seg Qe & 9T Teid &
(b) Belt moves slower than pulley / see Qeit @ efieft Ferdt
8

(c) Belt breaks / g g STt &

(d) Belt stops completely / see T3t @< & ek STt &
Ans. b | Sol. : Belt slip occurs when the belt does not
grip the pulley effectively, causing it to move slower
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than the pulley. see f&IT a« gIdT g 519 e Gedl at Tt
& @ 7l uche T, Fored ag get @ el TR @ wreret &1
Q21. What is the main function of a pneumatic
actuator? gAfee Taquer &1 qw=a ik R 82

(a) To generate electricity / fasTeft Ica= T

(b) To produce linear or rotary motion / ¥ a1 gofa
i IaF HAT

(c) To control fluid flow / d= UaTg oht AAfRa &=

(d) To increase system pressure / UUTTelt T aTd FGHT
Ans. b | Sol. : Pneumatic actuators use compressed
air to create linear or rotary motion for mechanical
operations. <gACH Yerguex FUIfSd gaT o1 IUANT FHech
gifen FaTe & foig Rk a1 goia 7fad 3= &ed €1

Q22. What is the primary disadvantage of
pneumatic systems? gafes RAwen &1 g Jha™ &=
8?

(a) High maintenance cost / 3= ¥&E@d dRTd

(b) Limited power output / iffiq arfeT amseqe

(c) Noise pollution / TR TgyoT

(d) Dependency on electricity / fastet oz fAeRar

Ans. b | Sol. : Pneumatic systems are limited in power
output compared to hydraulic systems, making them

unsuitable for heavy loads. g#afess feen, gEgifcrn
%ew &t gorr & Tiffa Afery amseye 3a &, g 3 9’ wR
3 oI SR 8 o 2

Q23. Why are 'V’ belts preferred over flat belts in
power transmission? 9TER g & 'V’ dee &l wie
dee & gehraret Rt vrAfAeRar &t st 82

(a) Better flexibility / Sgar s<tara=

(b) Higher power transmission efficiency / 3= 1feRt
TIROT &TdT

(c) Lower cost [ &H &FTd

(d) Longer lifespan / seit Sita= srafdy

Ans. b | Sol.: ‘'V' belts provide better grip and
transmit more power than flat belts, making them
more efficient. 'V’ de€ 3§ Uths UG PRd & 3R T dee
&Y g1 | Sifdren fey RHiaRka ded €, e 3 sifdes g
CECE

Q24. What type of system is depicted in the
diagram, and what is its primary function in
mechanical assemblies? / s/aum # fR@mg e fAwn
T YR T 8, 3R s gifde sr¥aed! d§ &g o o
8?

(a) V-belt drive system; for smooth power
transmission and high efficiency (fi-siee g8 ReH;
fRrept <rferT TeRoT 3R I g&7dT & fa)
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(b) Gearbox system; for increasing the rotational
speed of shafts (FraRaied ff%eH; e st guiF 7ifd Igm &
fe)

(c) Chain drive system; for heavy-duty torque
transmission (I 315 RA%eH; WRI-9R&H i Taror & forg)
(d) Pneumatic system; for controlling pressure and air
flow (Rgafeer Rkem; are 3R arg varg @t afa o & fog)
Ans. a | Sol. :- The diagram illustrates a V-belt drive
system, which is commonly used in power
transmission applications to ensure smooth and
efficient transfer of power between pulleys. This
system is known for its ability to handle varying loads
while minimizing slip and wear. ag @ dt-see gi5a
oreed ot gxifar €, ST uferT TERoT Sy # AR | giort
3 o ITeRT 2 P 3R paret TeRUT Y GRITAE ohed 3 forg
IUANT fSRaT SITaT &1 I ToTlelt uRafdd |l et TeTem ehl &redT
o forg ST STt 8, STafeh feera ofR ug==t ot =grAaH et gl
Q25. What is the purpose of a pneumatic pressure
regulator? <A qara e w1 3g2a T 8?2

(a) To increase air pressure [ @1g <aTd I&HT

(b) To decrease air pressure / arg &t &H HAT

(c) To maintain consistent air pressure / FiaR a1g &
AT TRGT

(d) To filter compressed air / @difsa arg &t BT

Ans. ¢ | Sol. : A pneumatic pressure regulator ensures
a stable and consistent air pressure for the operation
of pneumatic tools. AR gara FamTer A Iuahor
& HaTed & forg fRR ok FRaR arg <ama gFRfga axar &1
Q26. What happens if a belt is too tight in a pulley
system? geft worreft 7 dee agd erge g w T gar 8?
(a) Increased efficiency / G&dT sigdt &

(b) Excessive stress on bearings / feafm o siafds
GEIE)

(c) Belt becomes loose over time / T5d & 1Y see St
ISIGIK

(d) Reduced noise levels / TR T TR & gidT &

Ans. b | Sol. : An overly tight belt puts stress on
bearings, leading to premature wear and damage.
Igd ¢r5e dee foaRi iR J=ma gt 8, foad a9g 4 ugd
forare ok arfa gt 81

Q27. Which gear type is commonly used in watches
for precise motion? af$al # wde nfa & fAw s
TR fore R aasR a1 SuiT faar sirar &2

(a) Spur gear / TR R

(b) Worm gear / @& iR

(c) Bevel gear / saet iR

(d) Planetary gear / 78 iR

Ans. d | Sol. : Planetary gears provide precise motion
and are compact, making them ideal for watches. g
iR g&tes nifd ue &k 8 3R shirdere gid 6, St I ufsal &
forg amesf s=1a &1

Q28. Which factor can cause excessive wear in
gear teeth? fiRR gidl # srcafdes fraTa &1 wROT & &1
TR gl Tehell 872

(a) Proper alignment / 9gt Tx&ur

(b) Excessive load / 3rcafden 9R
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(c) Correct lubrication / 9gt T

(d) Smooth surface finish / Rt Idg gafay

Ans. b | Sol. : Excessive load on gear teeth can lead to
increased stress and wear, reducing their lifespan.
iR gial W srafds YR 99m@ iR fOgma 9e1 gonar g, fFaa
IhI Sfiae srafer e gt STt 8

Q29. What is the primary advantage of using ‘V’
belts over flat belts? 'V' Se€ & IUANT &1 &I TH
TAE e & HehTaet T 82

(a) Greater strength (3if&e dred)

(b) Less noise (e 2MR)

(c) Higher friction (s1feres aor)

(d) Flexibility in length (TS & wfietu=)

Ans. c | Sol.: 'V' belts have a wedge-like shape that
increases friction with the pulley, reducing slippage.
'V' SIeT T SRR T<aR ST 81T &, STt gl o T1e gy0T SgTeht
fOhEeT hl A el B

Q30. What is the main disadvantage of using 'V’
belts? 'V’ see & IuahT &t g7 gifv =1 82

(a) High cost (3= «rTa)

(b) Limited speed range (&fitfaa mifa dta)

(c) Frequent maintenance (37eRR I@RE9)

(d) Less power transmission (e 2iferT TaRon)

Ans. b | Sol. : Due to their design, 'V' belts are less
efficient at very high speeds. 3 f&sig & @Ry, 'V
deT agd 3ifdes Tfd IR A TTe! gl 81

Q31. What is the purpose of a solid pulley? difas
Yot o1 3829 T 82

(a) Adjust belt tension (see I THRNST FHeAT)

(b) Provide high durability (3= @@ ugH &<)

(c) Split load evenly (¥R &t T9M U ¥ faufora &)
(d) Support multiple belts (g sieg @1 THAT @)
Ans. b | Sol. : Solid pulleys are robust and used in
applications where high durability is needed. difeig
gl TroTed gl & 3R I8 S Syt & Iz fha e @
STgt I W ehl STagehdl Bid! 3l

Q32. What type of gear is used to connect non-
parallel shafts? IR-GHiaR MU & site & fag e
"R o1 AR Iuah fakar e 82

(a) Spur gear (¥R fiRR)

(b) Bevel gear (sae fimR)

(c) Helical gear (gfcrad firaR)

(d) Worm gear (a9 fimR)

Ans. b | Sol. : Bevel gears are designed to transmit
power between non-parallel shafts. 3aa flaR ;R-THiaR
MU o &9 LAferd RIMFTART e & g fesiga fhg e &1
Q33. What is the function of a split pulley? f&ere
gedl ot o T 82

(a) Reduce weight (I &# &h3T)

(b) Adjust belt alignment (see T@oT GRS &)
(c) Allow easy installation (ST SATYAT &l ST T)
(d) Improve grip (Uehg & YR 1)

Ans. c | Sol. : Split pulleys are made in two halves,
enabling easy installation on existing shafts. e geft
Y feedt # o8 STt €, S HiS[T QMU UR ST AT
srgAfa &f €
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Q34. In the given diagram of a V-belt system, what
role does the tension in the belt play in the
performance of the power transmission?

& ¥ f-dee RAven & s |, doe d awma 2rfaw d@eror
& uee d o sffresT fArvrar @2

(a) Tension increases the friction, leading to more slip
(e Tur Jerdr §, oY sifdre feory giddt 8)

(b) Tension ensures efficient power transmission
without slipping (a=Ta farT fera & Faret rfery daor
gffgd &ar 8)

(c) Tension reduces the belt wear and tear (9919 s<e &
foTa @l & e @)

(d) Tension makes the system more prone to
misalignment (dTa Riked @l sreate & g sifdres ug<
T &)

Ans. b | Sol. : In a V-belt system, the tension in the
belt helps in maintaining a firm contact between the
belt and the pulleys, ensuring efficient power
transmission while minimizing the chances of slip. It
ensures that the system works smoothly and without
power loss. di-see e #, dee & d91a dee 3R gfort &
g ASTgd HUeh ST 3@ | Heg ohedl g, foras fomr fera &6
e Afery Teror RfYa gtar 81 a8 gRfgd axar g for Riwen
GaTE &0 ¥ M hdl g R AfRT g1 781 gidt 81

Q35. What is the main disadvantage of rigid
couplings? FaR HUTAT T &I JHAT HIT §?

(a) High cost (3= «rTa)

(b) Difficult installation (RTu=T & &)

(c) No flexibility for misalignment (7Ted Tider & folg &l
CEICIEEE )]

(d) Heavyweight (4t awi=)

Ans. c | Sol. : Rigid couplings cannot accommodate
misalignment, which can lead to mechanical failure.
fatherar gt Fendt 81

Q36. Why are split pulleys advantageous for
maintenance? fT1e gt T@vamT & faw w=f wrgHg
gt 82

(a) Lightweight (g<ht)

(b) Easy to replace without dismantling the shaft (M
&l geTT AT STt @ Jeem aiva)

(c) Provides higher grip (3= Ug UaH &l )

(d) Reduces noise (R & &t §)

Ans. b | Sol. : Split pulleys are in two halves, making
them easier to replace during maintenance. f&e geft
<t fiewt 7 gt €, e 3% wev@ma & SR St § agat
ST HehdT 8

Q37. Which type of pulley is used in heavy
machinery for high loads? 9 ¥R & fag Wit qf=
# fohe R F geft o1 3uahT forar sirar g2

(a) Solid pulley (Hffers geft)

(b) Split pulley (f€e geft)

(c) Idler pulley (38R geit)

(d) "V’ belt pulley (‘V' see Geft)
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Ans. a | Sol. : Solid pulleys are durable and can handle

heavy loads in industrial applications Siferg geft ferss

it & ofR oftenfie srgyahmt & Y R T Tedl! &

Q38. What is the role of a compressor in a

pneumatic system? JgRfes RAwen # HuwR 6 yffwr

T g?

(a) To regulate air pressure (gaT & gaTa ol FAfAd &)

(b) To store air (gaT &) TuRd 1)

(c) To convert mechanical energy into compressed air

(Tifen it ot Hepfad gaT § ageT)

(d) To remove contaminants (Yg¥ehl &l g&HT)

Ans. c | Sol.: Compressors compress atmospheric air

into pressurized air for use in systems. &UTR IFHSAT

g1 ! FOken # IuahT & forg dpfaa gar A saad 81

Q39. Which type of coupling is used for vertical

shaft alignment? Seafer enmoe @@ & AT faa yar

o1 hufeltt STTT T siTer &2

(a) Jaw coupling (Sif eafet)

(b) Flange coupling (tisT @ufer)

(c) Oldham coupling (3ftcsg® ufei)

(d) Flexible coupling (er=ftar srafei)

Ans. b | Sol. : Flange couplings are strong and

suitable for vertical shaft alignment. TSt ufeliT ASTed

gidt 8 ok Jeafer rge @ & forg Iuged gidt 81

Q40. Which pulley type is designed for

transmitting high power with minimal slippage?

& It geft yapR graw fhaeq & a1y 3= afa

iR &4 & fag Raga R g &2

(a) Solid pulley (S geft)

(b) Idler pulley (3TgEeR Geft)

(c) ‘V' belt pulley ('V’ s geft)

(d) Split pulley (f&&te geft)

Ans. c | Sol.: ‘'V" belt pulleys provide high grip due to

the wedge-like fit of the belt in the groove. 'V’ seg et

7d # dee dl g=R S fhfET & SRoT I=T Uk e !t &

Q41. Which gear is best suited for parallel shafts

requiring quiet and efficient power transmission?

IR MU & fAQ i A1 R 2ria ofir ot arfem

0T UQT AT &2

(a) Spur gear (¥R fiRR)

(b) Helical gear (gferner fimR)

(c) Bevel gear (g fireR)

(d) Worm gear (a9 fimR)

Ans. b | Sol. : Helical gears operate more quietly and

efficiently than spur gears due to their angled teeth.

gfciendt R & antofia gid I8 TR R <t g & s1fdes erid

3R g9t s 81

Q42. What is the primary use of a pneumatic

actuator in industrial applications? sfteifies

Srgant # <Al Targue 1 g IuhT T 82

(a) Generate high pressure (S &dTd I h3)

(b) Control heavy loads with high accuracy (3= déiedr

& 91y WK YR ot (AT &)

(c) Convert air pressure into mechanical motion (ga1 &

EaTg St FifAch TTfd H IgerT)

(d) Reduce energy consumption (Tt @ud & &)
18
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Ans. ¢ | Sol. : Pneumatic actuators use compressed air
to generate mechanical motion for various

operations. <gRCH YeFgUex Hgpfad gat st suanT fafea
TaTe & forg aifes fa 30 e & folg axd 81

Q43. Creep in a V-belt drive is caused by: 'dt" s
3T3a | th1T T HRUT T 8?2

(a) Uneven load distribution. 3/HM ¥R fadRor|

(b) Elastic stretching of the belt. & &7 R &
(c) Friction between the belt and pulley. st 3R geft &
e afor|

(d) Excessive tension. 3rc&fdeh d-Td |

Ans. b | Sol. : Creep occurs when the belt stretches
elastically, causing a slight lag in movement over the
pulley. shT 9 BT g 919 dee draeR ¥U & Rdadt g, foaa
Gefl IR ge<hl &3 gt &1

Q44. What type of coupling is illustrated in the
diagram, and what is its primary function in
mechanical drive systems?

STUT ¥ g21aT AT hufelt R YRR &1 8, 3R 3TehT
gifae grea fAveq & geg &l a1 82

(a) Jaw coupling; used for connecting shafts while
compensating for slight misalignment (St safeiT; ot
WRUTS T &)

(b) Flexible coupling; used for handling high torque
transmission (e=fteT hufelT; I efdh G=Ror dayre= & fag
IuaT fohar ST 8)

(c) Pneumatic coupling; used to transfer compressed
air between components (=gafee Fufer; el & da
TUifed ga1 st RIHidRd & o iy Iuai fopar STrar @)

(d) Rigid coupling; used to connect shafts that must
rotate at the same speed (RfSig Fufei; ol ot Sitea &
forq Izt fova STar @ St g\ 7fd 9 94)

Ans. a | Sol. :- The diagram shows a jaw coupling,
which is designed to connect two shafts while
accommodating small misalignments. It is commonly
used in mechanical systems to reduce vibration and
shock loads, ensuring smooth operation. ag & Sif
SHUfelT ot AT 8, S &t QMU &l STt o forg fesme foman
T 8, STaifch gechl STl St FHTANSIA e 81 I8 FifAeh
gonferdl & ehu 3R 21Tch AgH i hH P h oIy STHAR TR
U v SraT 8, s gare dared gAfga giar gl

Q45. The main disadvantage of V-belts compared
to flat belts is: 'd" dee Y wie dee 6t ga-r & g wHt
T g?

(a) Higher cost. 3= @RTd|

(b) Less flexibility. @8 a<fiamd=|
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(c) Greater maintenance requirements. 31f¥eh ER@E
Y ST |

(d) Limited to low-speed applications. hael &H Tfd aret
SUANT deh HifAd|

Ans. a | Sol. : V-belts have a more complex design and
material requirement, making them costlier than flat
belts. &' dee o feomme SR @l srfdes sifea gidt 8, e
& Tele o€ ol gor T & JEh g 2

Q46. Gear slipping during operation is usually
caused by: TR & IR AR fhae &1 = &R
= g?

(a) Poor lubrication. TE WgA|

(b) Excessive torque. 3rafdes 2|

(c) Misalignment of gears. fiRR & srETAIARATI

(d) Insufficient gear teeth engagement. iR gidi &1
AT G|

Ans. d | Sol.: Proper engagement of gear teeth is
critical for smooth operation; insufficient engagement
leads to slippage. IR gidl &1 gt HermdT Fare JdTe
forg Ayt §; Sruafed Herwrar fthee T hROT 9l 8|
Q47. Which type of coupling is best suited for
absorbing shocks in power transmission? 2ifaa
HeRoT # gieahl ol ramfdd & & fAg &l &1 wufan
S IUYgeH &2

(a) Rigid coupling. aR shufefl

(b) Flexible coupling. erte sufeiT|

(c) Hydraulic coupling. grggifera wufei!

(d) Oldham coupling. siteggd sufei|

Ans. c | Sol. : Hydraulic couplings use fluid to dampen
shocks and vibrations, providing smooth power
transmission. gTEgiTeldh hUfelT &d hl IUANT S1eehl 3R U
oY STaMT e & forg et 81

Q48. V-belt slippage can be minimized by: 'dt* ¥
6 foheer vt F9 »w foran ST ahar 82

(a) Using larger pulleys. &2 gferal &1 SualT &edh|

(b) Increasing belt tension. s a9 T |

(c) Reducing friction in pulleys. et # g1 & Teh|

(d) Lubricating the belt. e @t AT IR

Ans. b | Sol. : Adequate tension ensures proper grip
between the belt and pulleys, reducing slippage. 34
19 siee 3R Gell & o9 S8Rk Uehs AT ot 8, oas
fOhae &H gidt 81

Q49. V-belt pulleys have grooves to: 'dt' dee geft &
@i =i g 82

(a) Reduce noise. TR &t &H &= & fIT|

(b) Improve grip and alignment. T 3R FHRESH &
gUR & gl

(c) Reduce wear and tear. foeTa 3R gg-%e &l A I &
foi

(d) Enhance belt cooling. s &t 38T &=A & fog|

Ans. b | Sol. : Grooves in V-belt pulleys help keep the
belt aligned and improve grip, reducing slippage. 'dt'
Je¢ Geft & @i Aee ) GRS @ IR UHE ) GURA §
HE & 8, Forad ftheer & gidl 8l

Q50. Which type of gear is ideal for transmitting
power between non-parallel shafts? fh& U <t
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R R-guFiaR e & fg afem wFaRa s F AT (d) Worm gear. a iR

3t 82 Ans. ¢ | Sol. : Bevel gears are specifically designed to
(a) Spur gear. TR fiAR| transmit power between shafts that intersect at an
(b) Helical gear. glical fiR| angle. daeT iR A9y T & 39 SlvT R e aret et &
(c) Bevel gear. Saa firmR| o Ufey @R &=A & forg f3emsa few mu 8l
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