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Preface | udra+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 Y¥dd &l eI hdl

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

Safety

Familiarization with industrial training institute in India, Safety and general
precautions in industry/shop floor, Personal Protective Equipment (PPE), First-aid,
Operation of electrical mains, Disposal of waste material, Occupational safety and
health, Safety signs, Response to emergencies, Importance of housekeeping, Basic
understanding on hot work, confined space work and material handling equipment,
Lifting and handling loads, Moving heavy equipment.

Basic Fitting

Linear measurement, Scribers, Calipers, Types of marking punches, 'V’ Blocks, Bench
vice, Hacksaw frames and blades, Types of vices, Try square, Types of files,
Measurement of angles, Surface gauges, Cold chisel, Ordinary depth gauge, Marking
media, Surface plates, Angle plates, Physical and mechanical properties of metals,
Metal-cutting saws, Outside micrometer, Depth micrometer, Vernier calipers, Vernier
bevel protractor, Dial caliper, Drilling processes - Drilling Machines, Types, Use and
Care, Hand taps and wrenches.

Sheet Metal

Safety precautions in sheet metal workshop, Chip sheet metal (shearing), Hand lever
shears, Sheet Metal Tools, Stakes and their uses, Sheet metal seams, Solders, Rivet
and riveting.

Welding

Marking out of simple development, Welding hand tools, CO. welding equipment and
process, Setting up parameter for arc welding machine, Oxy-acetylene cutting
equipment.

Drilling

Drills, Drill angles, Drilling - Cutting speed, feed and r.p.m., drill holding devices,
Counter sinking, Reamers, Screw thread and elements, Tap wrenches, removal of
broken tap, studs, Dies and die stock, Drill troubles - Causes and remedy, drill kinds,
Standard marking system for grinding wheels, Gauges and types of gauges.

Fitting Assembly

Necessity of Interchangeability in engineering field, Metals, Simple scrapers and
scraping, Vernier micrometer, screw thread micrometer, graduation & measuring
process, Dial test indicator, comparators, digital dial indicator,

Turning

Safety precautions to be observed while working on lathes, Lathe main parts, Feed &
thread cutting mechanism, Holding the job between centre and work with catch plate
and dog, Simple description of facing and roughing tool, Nomenclature of single point
cutting tools and multi point cutting tools, Tool selection based on different
requirements, Necessity of tool angles, Lathe cutting speed and feed, use of coolants,
lubricants, Chucks and chucking - the independent 4 jaw chuck, Face plate, Drilling,
Boring & boring tools, Tool setting, Tool post, Lathe operation - Knurling, Standard
tapers, Screw thread.

Basic Maintenance

Total productive maintenance, Routine maintenance, Preventive maintenance,
Inspection, types of inspection and gadgets for inspection, Maintenance - Installation.

Modules

Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI units.
Measurement units and conversion. Factors, HCF, LCM and problems. Fractions - Addition,
subtraction, multiplication & division. Decimal fractions - Addition, subtraction, multiplication &
division. Solving problems by using calculator.

Square root, Ratio
and Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect
proportions. Percentage. Percentage - Changing percentage to decimal.

Mass, Weight,
Volume and Density

Mass, volume, density, weight and specific gravity. Related problems for mass, volume, density,
weight and specific gravity.

Speed and Velocity,
Work, Power and
Energy

Speed and velocity - Rest, motion, speed, velocity, difference between speed and velocity,
acceleration and retardation Speed and velocity - Related problems on speed & velocity Work,
power, energy, HP, IHP, BHP and efficiency

Heat & Temperature
and Pressure

Part-A: - Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals Scales of
temperature, Celsius, Fahrenheit, kelvin and conversion between scales of temperature Heat




&Temperature - Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation Co-efficient of linear expansion and
related problems with assignments

Part-B: - Concept of pressure - Units of pressure, atmospheric pressure, absolute pressure, gauge
pressure and gauges used for measuring pressure

Basic Electricity

Part-A: - Introduction and uses of electricity, molecule, atom, how electricity is produced, electric
current AC, DC their comparison, voltage, resistance and their units

Part-B: - Conductor, insulator, types of connections - series and parallel. Ohm's law, relation
between V.I.R & related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation Electrical
power, HP, energy and units of electrical energy

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and perimeter of
Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of circle, hexagon and
ellipse. Surface area and volume of solids - cube, cuboid, cylinder, sphere and hollow cylinder.
Finding the lateral surface area, total surface area and capacity in litres of hexagonal, conical and
cylindrical shaped vessels.

Levers and Simple
machines

Simple machines - Effort and load, mechanical advantage, velocity ratio, efficiency of machine,
relationship between efficiency, velocity ratio and mechanical advantage

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in calculating
height and distance (Simple applications)

Modules

Engineering Drawing

Introduction to
Engineering Drawing
and Drawing
Instruments

Introduction to engineering drawing and drawing instruments. Conventions. Sizes and layout of
drawing sheets. Title Block, its position and content. Drawing Instrument.

Lines- Types and
applications in
drawing Free hand
drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring measurement
from the given object to the freehand sketches. Free hand drawing of hand tools and measuring
tools.

Drawing of
Geometrical figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional, Aligned)

Symbolic
representation

Different symbols used in the related trades.

Concept and reading
of Drawing

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric Projections.
Methods of First Angle and Third Angle Projections (Definition and Difference).

Reading of Job
drawing of related
trades

Reading of Job Drawings related to respective trades.

Modules

Employability Skills

Introduction to
Employability Skills

Outline the importance of Employability Skills for the current job market and future of work. List
different learning and employability related GOI and private portals and their usage. Research
and prepare a note on different industries, trends, required skills and the available opportunities

Constitutional values

Explain the constitutional values, including civic rights and duties, citizenship, responsibility

- Citizenship towards society etc. that are required to be followed to become a responsible citizen. Discuss the
role of personal values and ethics such as honesty, integrity, caring and respecting others, etc. in
personal and social development.

Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in the
21st Century

practicing 21st century skills like Self-Awareness, Behaviour Skills, time management, critical and
adaptive thinking, problem-solving, creative thinking, social and cultural awareness, emotional
awareness, learning to learn etc. in personal or professional life. Create a pathway for adopting a
continuous learning mindset for personal and professional development.

Basic English Skills

Use appropriate grammar and sentences while interacting with others. Read English text with
appropriate articulation. Role plays a situation on how to talk appropriately to a customer in
English, over the phone or in person. Write a brief note/paragraph / letter/e -mail using correct
English.

Career Development
& Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role plays a
situation on how to work collaboratively with others in a team.




Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders and
PwD

Financial and Legal
Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct offline
and online financial transactions, safely and securely and check passbook/statement. Explain the
common components of salary such as Basic, PF, Allowances (HRA, TA, DA, etc.), tax deductions.
Calculate income and expenditure for budgeting. Discuss the legal rights, laws, and aids.

Essential Digital Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate how to
operate digital devices and use the associated applications and features, safely and securely.
Demonstrate how to connect devices securely to internet using different means. Follow the dos
and don'ts of cyber security to protect against cybercrimes. Discuss the significance of displaying
responsible online behaviour while using various social media platforms. Create an e-mail id and
follow e- mail etiquette to exchange e -mails. Show how to create documents, spreadsheets and
presentations using appropriate applications utilize virtual collaboration tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity. Discuss
various sources of funding and identify associated financial and legal risks with its mitigation plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer needs
and respond to them in a professional manner. Explain various tools used to collect customer
feedback. Discuss the significance of maintaining hygiene and dressing appropriately.

Getting ready for
apprenticeship & Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search sources such
as employment exchanges, recruitment agencies, and job portals respectively. Demonstrate how
to apply to identified job openings using offline fonline methods as per requirement. Discuss how
to prepare for an interview. Role play a mock interview. List the steps for searching and
registering for apprenticeship opportunities.

Introduction to
Artificial Intelligence
(AT)

Understanding AL. How does Al work? Types of Al. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with Al Learning with AL Using AI Responsibly.
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3. Sheet Metal | 2fie dea

Trade Theory

3.1 Safety Precautions in Sheet Metal Workshop | 2fte #ee srriemmer & gram

qraenfAar

SAFETY PRECAUTIONS IN SHEET METAL WORKSHOP | ¢fte #iea adaiia # e aqenfwai

PERSONAL PROTECTIVE EQUIPMENT (PPE) |
GRET IUSRT (Fid1E)

SAFETY GOGGLES /7 7SN\ FACE SHIELD
& T N ~ \ 5 viiee

APRON
T

Pl IR Al & sl & SRE

SAFETY DURING CUTTING & BENDING OPERATIONS
qran

CLAMP SHEETS
BEFORE BENDING_
BE

LISERR T

STAKES & TOOLS
IN GOOD CONDITION
R

SYHYOT
3rest fRufer o

BEFORE BENDING
} gz e @t

i FIRMLY CLAMP

HANDS AWAY FROM
SHARP SHEET EDGES FLYING METAL CHIPS § WORK | SRI®Y  CUTTING EDGES |
e TG AP AR | AR ATSE Bl NI A T A

4. WORKSHOP PRACTICES | geheitq 3nam<
HOUSEKEEPING: DISPOSE | FIRE SAFETY: STORE FLAMMI;I%L;?{%/;EELY

OF OPERATIOQT& €0, TYPE | DRY POWDER TYPE
e $ RN @ CO, PR TP TSR IPR

3.1.1 Introduction (Fig. 3.1)

Safety in sheet metal work means following correct
methods and precautions to prevent accidents and
injuries in the workshop. Sheet metal operations
involve cutting, bending, folding, soldering, and
riveting. During these operations, workers may face
hazards from sharp edges, hand tools, and hot
materials. Therefore, safety is very important for
protecting workers, machines, and materials. Safe
working habits improve efficiency, reduce damage,
and maintain discipline in the workshop.

3.1.2 Need for Safety Precautions

Safety precautions help to avoid accidents such as
cuts, burns, electric shock, and slipping. Proper
safety habits increase productivity and ensure
smooth workshop operations. Carelessness may
cause injury to the operator and damage to tools
and equipment.

3.1.3 Common Hazards in Sheet Metal Workshop
Common hazards include sharp sheet edges, flying
metal chips, hot soldering tools, electric shock from
electrical equipment, and slipping due to oil or scrap
materials on the floor. Improper handling of tools
may also cause hand injuries.

3.1.4 Personal Protective Equipment (PPE)
Workers should wear safety goggles, gloves, apron,
safety shoes, and ear protection while working. PPE

www.teachtoindia.com

Fig. 3.1: Safety Precautions in Sheet Metal Workshop |
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3.1.1 uf=a (Fig. 3.1)
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protects the body from cuts, burns, noise, and flying
particles.

3.1.5 Safety Rules for Handling Sheet Metal Tools
Always use tools in good condition. Handle snips,
shears, hammers, stakes, and soldering equipment
carefully. Keep tools at proper places after use.
Never point sharp tools toward others. Disconnect
electrical tools before repair or adjustment.

3.1.6 Safety During Cutting and Bending
Operations

During shearing, folding, and forming operations,
the worker should use tools carefully and follow
proper safety methods. Sheets must be firmly
clamped before cutting or bending. Hands should be
kept away from cutting edges and moving parts of
machines. Sharp edges of metal sheets should not
be touched directly. Operators should wear gloves
and goggles to avoid cuts and eye injuries. Machines
must not be overloaded or operated with loose
clothing.

3.1.7 Fire Safety in Sheet Metal Workshop
Flammable materials such as oil, paint, thinner, and
gas cylinders should be stored safely away from heat
and sparks. Electrical wiring should be checked
regularly to avoid short circuits. Suitable fire
extinguishers like CO, and dry powder type must be
available in the workshop. Workers should know the
method of operating fire extinguishers during
emergencies.

3.1.8 Housekeeping Practices

The workplace should always be clean and dry. Scrap
metal pieces must be collected and disposed of
properly. Tools should be stored in correct places
after use. Good housekeeping prevents slipping,
injuries, and damage to equipment.

3.1.9 First Aid Measures

Minor cuts should be cleaned and covered with a
bandage. Burns must be cooled with clean water and
treated immediately. Serious injuries should be
reported to the instructor or supervisor without
delay.

3.1.10 Applications

Safety practices are important in industries such as
automobile, fabrication, HVAC, and construction
workshops. Proper safety increases productivity and
reduces accidents.

3.1.11 Case Study

A worker suffered a deep hand cut while cutting
sheet metal without gloves. The accident occurred
due to careless handling of sharp edges. This shows
the importance of PPE and safe working habits.
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3.2 Chip Sheet Metal (Shearing) | 2fte Aea wrear (farafi)
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Fig. 3.2: Sheet Metal Shearing Process | 2fte #ea farafe ufdrar

3.2.1 Introduction (Fig. 3.2)

Shearing is an important sheet metal operation used
for cutting metal sheets into required sizes and
shapes. It is widely used in fabrication, automobile,
and manufacturing industries. The operation is
performed without producing chips, and the metal is
separated by applying force through cutting blades.
Shearing helps in accurate and fast cutting of thin
metal sheets.

3.2.2 Definition of Shearing

Shearing is the process of cutting sheet metal by
applying shear force between two sharp cutting
edges. The upper blade moves downward against
the fixed lower blade to separate the metal sheet.

3.2.3 Principle of Shearing

The shearing operation works on the principle of
applying compressive and shear force on the sheet
metal. When the upper and lower blades pass close
to each other, the metal fractures along the cutting
line and gets separated. Proper blade clearance
gives smooth and accurate cutting.

3.2.4 Types of Shearing Operations

Common shearing operations are straight shearing,
circular shearing, slitting, trimming, and blanking.
These operations are selected according to shape
and size requirements in production work.

3.2.5 Constructional Features of Shearing Tools
Shearing tools consist of cutting blades, handles,
pivot points, and sharp cutting edges. The blades are
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3.2.1 uf¥=a (Fig. 3.2)
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made of hardened steel for durability and efficient
cutting performance.

3.2.6 Working Principle of Shearing

The shearing operation works by applying
compressive and shear stresses on the sheet metal
between two cutting blades. The upper moving blade
presses the sheet against the fixed lower blade. As
the force increases, the metal undergoes
deformation and finally fractures along the cutting
line. Proper blade clearance produces clean and
smooth cuts.

3.2.7 Factors Affecting Shearing Operation
Important factors affecting shearing are blade
clearance, sharpness of blades, and thickness of
sheet metal. Excessive clearance causes burr
formation, while insufficient clearance damages the
blades. Sharp blades produce smooth edges and
reduce cutting force. Thicker sheets require greater
force for cutting.

3.2.8 Advantages of Shearing

Shearing is a fast and economical operation used in
production work. It produces smooth edges with less
material wastage. The process is simple and suitable
for cutting different shapes and sizes of sheet metal.

3.2.9 Limitations of Shearing

Shearing may produce edge distortion and burrs if
blade clearance is improper. Very thick sheets cannot
be cut easily by hand shearing methods.

3.2.10 Schematic Diagram of Shearing Operation
The shearing arrangement consists of an upper
blade, lower blade, sheet metal, and applied force.
Proper alignment of blades is necessary for accurate
cutting.

3.2.11 Applications

Shearing is widely used in fabrication shops,
automobile industries, duct manufacturing, and
sheet metal production work.

3.2.12 Numerical Problems- Shearing Operation
Problem:

Calculate the cutting force required to shear a mild
steel sheet of thickness 2 mm and cutting length 150
mm.

Given shear strength of mild steel =300 N/mm?

Formula:

Cutting Force = Length x Thickness x Shear Strength
F=LXtXrt

Where:

e F=Cutting force (N)
e L= Length of cut (mm)
e t=Thickness of sheet (mm)
e 7= Shear strength (N/mm?)
Solution:
Given:
e Length of cut L = 150 mm
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e Thickness t = 2mm L=150 mm
e Shear strength = 300 N/mm? t=2mm
Substituting in formula: =300 N/mm?
F =150 x 2 x 300 T A @ R
F =90000 N F=150 x 2 x 300
F=90kN F = 90000 N
Answer: F = 90 kN
The cutting force required for the shearing operation ]
is 90 kN.

Ry wifdka 3 g amaeads T o 90 kN 21
3.3 Hand Lever Shears | g3 iR 2R

HAND LEVER SHEARS | g% otar RrR
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CONSTRUCTIONAL FEATURES | fRmfor et fasiwamg
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Fig. 3.3: Hand Lever Shears for Sheet Metal Cutting | 2fie Aea &fén & fag gz iR M=

3.3.1 Introduction (Fig. 3.3)
Hand lever shears are commonly used in sheet metal
workshops for cutting metal sheets into required
shapes and sizes. These shears are operated
manually and are suitable for straight cutting
operations. They are widely used in fabrication,
automobile body work, and maintenance shops
because of their simple construction and easy
operation.
3.3.2 Definition of Hand Lever Shear
A hand lever shear is a manually operated machine
used for cutting sheet metal by applying force
through a lever mechanism. It provides accurate and
smooth cutting with less effort.
3.3.3 Classification of Hand Lever Shears
Hand lever shears are classified into:

e Bench type hand lever shears

e Floor type hand lever shears

e Straight blade shears
Each type is selected according to sheet size,
thickness, and workshop requirement.
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3.3.4 Constructional Features

A hand lever shear consists of a rigid frame, long
operating lever, upper and lower cutting blades,
pivot arrangement, and sheet holding device. The
blades are made of hardened steel for efficient
cutting and long service life.

3.3.5 Working Principle

The shear works on the lever principle. When force is
applied on the lever, the upper blade moves
downward against the fixed lower blade and cuts the
sheet metal by shear action.

3.3.6 Method of Operation

The sheet is marked and placed between the blades.
The sheet is held firmly, and the lever is pressed
downward to perform the cutting operation
accurately and safely.

3.3.7 Advantages

Hand lever shears have simple construction and are
easy to operate. They require less maintenance and
can cut sheet metal quickly with good accuracy.
These shears save time and labour in workshop
operations. They are economical and suitable for
small and medium fabrication work.

3.3.8 Disadvantages

Hand lever shears have limited cutting capacity and
cannot cut very thick sheets. Curved and irregular
shapes are difficult to produce with straight blade
shears. Improper blade alignment may also produce
rough edges and burrs.

3.3.9 Safety Precautions During Operation

The operator should wear safety goggles and gloves
while using hand lever shears. Fingers must be kept
away from the cutting blades during operation. The
sheet should be properly supported and held firmly
to avoid slipping. Loose clothing should not be worn
near moving parts. The shear must be fixed securely
on the bench or floor before use.

3.3.10 Schematic Diagram of Hand Lever Shear
The schematic diagram should show the main parts
such as frame, lever handle, upper blade, lower
blade, pivot point, and sheet holding arrangement.
Proper blade arrangement ensures smooth cutting
action.

3.3.11 Applications

Hand lever shears are widely used in sheet metal
workshops, fabrication shops, automobile body
repair work, HVAC duct manufacturing, and
maintenance industries. They are mainly used for
straight cutting of aluminium, mild steel, brass, and
galvanized iron sheets.
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3.4 Sheet Metal Tools | 2fic Aea fieIR
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Fig. 3.4: Sheet Metal Tools for Measuring, Marking, Cutting and Bending | |19, i<k, @eTs Ud A &g
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3.4.1 Introduction (Fig. 3.4)
Sheet metal tools are essential for measuring,
marking, cutting, bending, and forming sheet metal
in fabrication work. Proper selection and use of tools
improve accuracy, productivity, and quality of
finished jobs. These tools are widely used in
automobile, HVAC, and general fabrication
industries.
3.4.2 Classification of Sheet Metal Tools
Sheet metal tools are classified into:

e Measuring tools

e Marking tools

e Cutting tools

e Bending and forming tools

e Supporting tools
Each tool is designed for a specific sheet metal
operation.
3.4.3 Measuring Tools
Measuring tools are used for checking dimensions
and accuracy of workpieces. Common measuring
tools are steel rule, try square, divider, and calipers.
The steel rule measures length, while the try square
checks squareness and right angles.

3.4.4 Marking Tools

Marking tools are used for layout work on sheet
metal surfaces. Scriber, prick punch, and centre
punch are commonly used tools. These tools help in
accurate cutting and drilling operations.

www.teachtoindia.com

3.4.1 uf=ra (Fig. 3.4)

gfte Aea SiSIR thiseher &l | 2ffe Aedt & ATUA, 3ich,
Spfd, dfST e wifdT o fAg s1id siraeaes gid g1 SRl
o1 3 T U STANT YT, STGehdl daT JIR SR el
TuTeT H YR hdT g | -IchT ATUh JUANT HicHIS,
HVAC deT TGrEm=T thisicher e & fohar Sirdr g

3.4.2 2fte Aed SR ot afferzor

effe deet SfiIRY @t A7 TR afiepd fehar SiTaT &:

* ATU 3SR

* 3ih 3SR

« SfeT SR

* GgRIeh 3SR

U 3SR ! Teps fafdre sfie dedt o & fag faems
fopaT STaT 81

3.4.3 "9 3SR

ATO SfSTRT T SUANT SHRIGE] & STATH Td gl i Sifd
& fog fovar Sirar & | gma=r g1 SieRY & W &1, 218
TR, f3arssx aen dhfeud nfiad 81| W © dars amg
& AT o o1$ TWarR GHeRIUTaT Td 90° whivr i Sifa &
forg S foa Sirar 21

3.4.4 3iehd 3SR

37 3fISTRT hT ITANT Lfic Hed Idgl | dAsise rf &
o ferar ST 81 SPIEER, Ui Ua quT Jex U 9| ®4
T U fohy ST aTet 3SR €1 & IR dieh et Ud
fafel rf & ggraar Ra €1

72



Teach To India Publication

3.4.5 Cutting Tools

Snips, shears, and hacksaws are used for cutting
sheet metal into required sizes and shapes. Cutting
tools should always be sharp for smooth cutting
action.

3.4.6 Bending and Forming Tools

Wooden mallets, ball peen hammers, and folding
bars are used for bending and shaping sheet metal
without damaging the surface finish.

3.4.7 Supporting Tools

Supporting tools are used to hold and support sheet
metal during bending, forming, riveting, and
seaming operations. Common supporting tools are
stakes, anvils, and bench plates. Stakes are available
in different shapes for forming curved and angular
jobs. Bench plates provide a flat surface for marking
and hammering work.

3.4.8 Constructional Features of Common Tools
Sheet metal tools are generally made from high
carbon steel or alloy steel for strength and durability.
Measuring and marking tools have accurate edges
and pointed ends. Cutting tools contain sharp
cutting edges, while hammers and mallets are
provided with strong handles for safe operation.
Proper tool design improves efficiency and accuracy
in fabrication work.

3.4.9 Care and Maintenance of Tools

Tools should be cleaned after use to remove dust,
oil, and metal particles. Cutting edges must be
sharpened regularly for smooth operation. Moving
parts should be lubricated to prevent rust and wear.
Tools must be stored properly in racks or toolboxes
to avoid damage.

3.4.10 Safety Precautions While Using Tools
Always inspect tools before use and avoid using
damaged or loose tools. Use the correct tool for the
correct job. Handles should be tight and cutting
edges properly maintained. Safety goggles and
gloves should be worn during operations.

3.4.11 Applications

Sheet metal tools are widely used in measuring,
marking, cutting, bending, forming, seaming, and
fabrication operations in automobile, ducting, and
engineering industries.
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Fig. 3.5: Stakes and Their Uses in Sheet Metal Forming | 2ffe #ea wifiin & R 3k 39 Suahn

3.5.1 Introduction (Fig. 3.5)

Stakes are important supporting tools used in sheet
metal work for bending, forming, seaming, and
shaping operations. They provide proper support to
sheet metal during hammering and forming
processes. Different shapes of stakes are used
according to the type of job and required finish.
Stakes are widely used in fabrication, ducting, and
automobile body work.

3.5.2 Definition of Stake

A stake is a supporting tool made of steel, used for
holding and supporting sheet metal during forming
and shaping operations. It is generally fitted into a
stake holder or bench plate.

3.5.3 Classification of Stakes
Common types of stakes are:

e Beakiron stake

e Hatchet stake

e Blow horn stake

¢ Half moon stake

e Square stake
Each stake has a special shape for particular sheet
metal operations.
3.5.4 Constructional Features
A stake consists of a working surface, body, and
shank. The working surface is smooth and hardened
for forming operations. The shank is fitted into a
holder for stability during use. Stakes are available in
different shapes and sizes according to workshop
requirements.
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3.5.5 Working Principle

The stake supports the sheet metal while hammering
or bending is carried out. The shape of the stake
helps in producing the required contour or seam
accurately.

3.5.6 Types and Uses of Stakes

Beak iron stakes are used for curved work, hatchet
stakes for sharp bends, blow horn stakes for
cylindrical jobs, half moon stakes for circular
forming, and square stakes for straight edges and
flat surfaces.

3.5.7 Advantages of Using Stakes

Stakes help in accurate shaping and smooth

finishing of sheet metal jobs. They provide proper
support during bending, wiring, edging, and
seaming operations. Different shapes of stakes allow
various forming operations to be performed easily
and accurately. Stakes improve the quality of
finished products and reduce damage to sheet
surfaces during hammering operations.

3.5.8 Limitations

Stakes are mainly suitable for light and medium
sheet metal work. They are not suitable for heavy
sheet metal forming because excessive force may
damage the stake or reduce accuracy. Manual
operations using stakes are also time-consuming for
large-scale production work.

3.5.9 Schematic Diagram of Common Stakes

The schematic diagram of stakes should show the
shapes, working surfaces, body, and shank portions
of different stakes such as beak iron stake, hatchet
stake, blow horn stake, half moon stake, and square
stake. The working portion of each stake is designed
according to the forming operation required.

3.5.10 Applications

Stakes are widely used in bending, wiring, edging,
seaming, flanging, and forming operations in sheet
metal workshops. Beak iron stakes are used for
curved jobs, hatchet stakes for sharp corners, and
blow horn stakes for cylindrical and circular work.
Stakes are commonly used in fabrication industries,
automobile body work, and duct manufacturing
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3.6.1 Introduction (Fig. 3.6)
Seams are important joints used in sheet metal work
for joining two metal sheets together. They provide
strength, rigidity, and leak-proof connections in
fabricated products. Seams are widely used in
making boxes, containers, ducts, pipes, and
automobile body parts. Proper seam formation
improves the appearance and durability of sheet
metal jobs.
3.6.2 Definition of Seam
A seam is a joint formed by folding and locking the
edges of sheet metal parts together. The folded
edges hold the sheets firmly without separating
during use.
3.6.3 Classification of Seams
Common types of seams are:

e Lapseam

e Grooved seam

e Single seam

e Double seam

e Knocked-up seam
Each seam is selected according to the type of job
and strength requirement.
3.6.4 Constructional Features of Seams
Seams consist of folded edges and locking
arrangements. The folded portions provide strength
and prevent leakage. Properly formed seams
produce smooth finishing and accurate alignment of
sheet metal parts.

www.teachtoindia.com

3.6.1 uf¥=ra (Fig. 3.6)
@m&ﬂzﬂzaamfﬁa‘rmgsﬁﬁﬁaﬂwﬁaﬁgﬁ%%q
IUANT fhY ST aTel Ageaquf Siis (Siigcd) €1 3 fffa
3dTal # AT, PN e Rera-afRd ( (cftep-gth) STIS
UG ohd & | TR T IUANT Fa, TheR, 3T, UI8Y aT
3ifeitarsa aral ¥ o fRHfor & aamges ©u 9 fohar Sirar g1
3faa dim fAmfor efte Aear ot $i SufRfa vd RReresua &t
S gl

3.6.2 ®\ i gRwmar

Ui g Sits & Sil 2fic Aeet W o fehRl &t Hige vd
gexcileh Shech ST ST &1 93 gV fohaR IuahT & dR
2fet et forT 31T gU AST! ¥ Uehgeh 3ad 8|

3.6.3 g a1 Feffeneor

g 9 & yaR AEfafad &

- g dim

.g\c—g;ﬂq

- e i

* 391 917

« AfeFs-31q A

YAk U I T 1 o UhR Td TG ToTgd! &
IR fehaT STaT 81

3.6.4 Wirq & Anfomares RAdwarnd

v # 73 gu fhR aur «ifd sgawn gidi 81 48 gu ¥
HoTgd! e &hvd § T AT i Aehd &1 Hg! TebR &
fAftfa T sfte Aeet a6 Rt fefRfiT vd adle
W@ gFAfad &xd 8l

76



Teach To India Publication

3.6.5 Method of Forming Seams

First, the sheet edges are marked and bent to the
required size. The folded edges are then interlocked
and hammered carefully using stakes and mallets.
Finally, the seam is tightened and finished smoothly
for proper strength and appearance.

3.6.6 Working Principle

Sheet metal seams work on the principle of
mechanical interlocking of folded edges. The edges
of two metal sheets are bent and locked together by
hammering or pressing. This interlocking action
provides strength and rigidity to the joint without
separating during use. Proper folding and tightening
ensure leak-proof and durable seams.

3.6.7 Advantages of Seams

Seams provide strong and leak-proof joints in sheet
metal products. They improve the rigidity and
appearance of fabricated jobs. Seam joints do not
require additional fasteners in many applications,
which reduces cost and weight. They are suitable for
joining thin sheets used in ducts, tanks, and
containers.

3.6.8 Disadvantages of Seams

Some seam forming operations are time-consuming
and require skilled workmanship. Improper folding
may cause weak joints and leakage. Certain seams
are not suitable for very thick sheet metal work.

3.6.9 Schematic Diagram of Different Seams

The schematic diagram should show cross-sectional
views of lap seam, grooved seam, single seam,
double seam, and knocked-up seam. The folded
edges and locking arrangements must be clearly
indicated for proper understanding of seam
formation.

3.6.10 Applications

Sheet metal seams are widely used in manufacturing
containers, ducts, tanks, roofing sheets, pipes, and
ventilation systems. They are commonly used in
automobile, HVAC, and fabrication industries where
leak-proof and strong joints are required.
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3.7.1 Introduction (Fig. 3.7)

Soldering is an important joining process used in
sheet metal work for making leak-proof and
permanent joints. It is commonly used in fabrication,
electrical work, automobile radiators, and tin
container manufacturing. In soldering, the base
metals are joined without melting them completely.
Afiller metal called solder is melted and allowed to
flow into the joint.

3.7.2 Definition of Solder

Solder is a low melting point alloy used for joining
metal parts permanently. It melts at lower
temperature than the base metals and forms a
strong bond between the surfaces.

3.7.3 Classification of Solders
Solders are mainly classified into:

e Softsolder

e Hard solder
Soft solder is commonly used for sheet metal and
electrical work, while hard solder is used where
stronger joints are required.

3.7.4 Composition of Solders

Soft solder generally consists of tin and lead alloy in
different proportions. Lead-free solders contain tin
mixed with copper, silver, or antimony to reduce
health hazards and improve safety.

3.7.5 Properties of Good Solder

A good solder should have low melting point,
smooth flow, good adhesion, corrosion resistance,
and ability to produce strong and leak-proof joints.
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3.7.6 Fluxes Used in Soldering

Fluxes such as zinc chloride, resin, and ammonium
chloride are used to remove oxide layers and
improve solder flow during soldering operations.

3.7.7 Working Principle of Soldering
Soldering works on the principle of joining metals by
using a molten filler metal called solder. The base
metals are heated but not melted. The molten solder
flows into the joint gap by capillary action and forms
a strong bond after cooling. Flux is used to remove
oxide layers and improve adhesion between the
solder and base metals.
3.7.8 Soldering Process
The soldering process involves four main steps:
1. Cleaning the metal surfaces to remove dirt
and oxide.
2. Applying flux to prevent oxidation.
3. Heating the joint area using a soldering iron
or flame.
4. Applying solder to the heated joint for proper
bonding.
Proper cooling produces a strong and leak-proof
joint.
3.7.9 Advantages of Soldering
Soldering is a simple and economical joining process.
It produces leak-proof joints and requires less heat
compared to welding. It is suitable for thin sheet
metal and electrical connections.

3.7.10 Disadvantages of Soldering

Soldered joints have lower mechanical strength and
may fail at high temperatures. Excessive heating can
damage the joint and surrounding materials.

3.7.11 Schematic Diagram of Soldered Joint
The schematic diagram should show base metals,
solder material, flux, and the joint arrangement.

3.7.12 Applications

Soldering is used in electrical wiring, sheet metal
joints, radiators, containers, and electronic
assemblies.

3.7.13 Safety Precautions During Soldering

Use gloves and goggles while soldering. Handle hot
soldering tools carefully and avoid inhaling harmful
fumes. Maintain proper ventilation in the workshop
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3.8 Rivet and Riveting | Rae ga Rafén
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3.8.1 Introduction (Fig. 3.8)
Riveting is an important method used for making
permanent joints in sheet metal work. It is widely
used in fabrication, boilers, bridges, aircraft
structures, tanks, and automobile body work. Riveted
joints provide strength and reliability where welding
or soldering may not be suitable. Riveting is
commonly used for joining metal plates and
structural parts permanently.
3.8.2 Definition of Rivet
Arivet is a permanent mechanical fastener used for
joining two or more metal plates together. It consists
of a head and a cylindrical shank.
3.8.3 Definition of Riveting
Riveting is the process of forming a permanent joint
by inserting a rivet into aligned holes and then
deforming its tail to form another head. This locks
the plates firmly together.
3.8.4 Classification of Rivets
Common types of rivets are:

e Snap head rivet

e Pan head rivet

¢ Countersunk head rivet

e Flat head rivet
Different rivets are selected according to strength
and surface finish requirements.

3.8.5 Materials Used for Rivets
Rivets are commonly made from mild steel, copper,
aluminium, and brass. The material is selected
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according to the type of application and corrosion
resistance required.

3.8.6 Constructional Features of Rivet

A rivet mainly consists of three parts:

e Head
e Shank
e Tail

The head provides support, the shank passes
through the plates, and the tail is hammered to form
the closing head.
3.8.7 Working Principle of Riveting
Riveting works on the principle of forming a
permanent joint by upsetting the tail of a rivet after
inserting it through aligned holes in metal plates.
When force is applied by hammering or machine
pressure, the rivet tail expands and forms a second
head called the shop head. This locks the plates
firmly together and prevents separation.
3.8.8 Types of Riveted Joints
The two common types of riveted joints are:

e Lapjoint

e Buttjoint
In a lap joint, plates overlap each other, while in a
butt joint, plates are joined edge to edge using cover
plates.

3.8.9 Methods of Riveting
Riveting is carried out by:

e Hand riveting

e Machine riveting
Hand riveting is used for small jobs, whereas
machine riveting is used in mass production and
heavy fabrication work.
3.8.10 Advantages of Riveting
Riveted joints are strong, reliable, and suitable for
permanent connections. They can withstand
vibration and are widely used in structural
applications.
3.8.11 Disadvantages of Riveting
Riveting increases the weight of the structure due to
additional rivets and cover plates. Drilling holes
weakens the metal plates and reduces joint
efficiency.
3.8.12 Schematic Diagram of Riveted Joint
The diagram should show rivet arrangement, metal
plates, pitch distance, and joint formation.

3.8.13 Applications

Riveting is widely used in boilers, tanks, bridges,
shipbuilding, aircraft structures, and fabrication
industries.

3.8.14 Numerical Problems-Riveting

Problem:

Two rivets are placed at a distance of 50 mm from
each other. Calculate the rivet pitch.

Formula:
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T e fhR @ fhaR TSt STl & 8Tk ok el vt SuahT
fopaT STaT 81
3.8.9 Rafew i fafaat
Rafén fAm fafaat grr 6 St 8:

o gsRafém

o TfiF Rafe
&3 Rafén sie st & fag aur mefi= Rafén 98 Saea g
IRt thfsicher sl o felq STANT <l STt B

3.8.10 Rafén & e

Raes Sitg wvreg, fAyaa dor @mft deem & fag
SUYH Bid &1 T hU+ hl TG X Tohd & aUT XD
STUIIT # ATYh T T IUANT fohg 71

3.8.11 Rafén & geram=

Rafe @ G &1 YR s¢ STa1 & oife sifaRaa Rae wa
TheR wicl T IUANT gidT 81 fdg I § o1g Wi hAsiR &
STt & 3R Sig Y gerdT & gt St 81

3.8.12 Rads il &1 Ao IRE

3R A Rae arewn, o1 wie, fUa gt aur sig fAafor
gerfar ST =nfeal

3.8.13 ST

TR T higehe™ S § &T9eh w9 O fohar ST g1

3.8.14 &A1 U - Rafen

qHE:

3F Raet & &g & gt 50 et 81 Rde g ma &2
L ER

Rae g = gt Rael & dhal & st T gl

8l
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Rivet Pitch = Distance between centres of two rivets
Solution:
Given:
Distance between rivet centres = 50 mm
Therefore,
Rivet Pitch = 50 mm
Answer:
The rivet pitch is 50 mm.
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gel.

fear ma:

Ree el & offa & = 50 A
fde forr = 50 faft

5 H
fRefe fu=r 50 At 81

Trade Theory
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MCQ’s | srgfaeredta as

Q1. The diagram shown represents a "No
Clearance™ cutting process in a sheet metal
workshop. What is the primary safety precaution
that should be followed during such operations to
ensure precision and avoid accidents?
(Rare g A= & "3 aeftade” i ufdkar st qerfar mn
81 39 YR & HaTe & SR "diahar gAfaa o+ ik
geeTail & a=1 & fag gea gren vefaama @an g
=feq?)

7
|

7

Z,
Z

4

O CLEARANCE

G,

(a) ensure the blades are sharp and properly aligned.

/ (zR2m gRAfAa o fh sts dst ok T8l 9 & WfEa gi1)
(b) bare hands to handle the sheet metal during
cutting. / (T & R <fic dea &t =7 gt & T 1)

(c) excessive force to the hand lever for better cuts. /
(F5R Hfen & forg & effer W srafde g amy|)

(d) wearing personal protective equipment (PPE). /
(cafaeTd gremm 3ueheur (PPE) Ug-+ 9 ad1)

Ans. a | Sol. :- Blades with proper sharpness and
alignment are crucial for "No Clearance" cutting
processes. They minimize the risk of improper cuts,
metal deformation, and injuries caused by excessive
force. Wearing PPE like gloves and goggles further
reduces the risk of injury, and bare hands should
never be used as they can lead to severe accidents. /
(sete bt S dfieurdr ok TRwor "t FefterRE|™ i ufhar &
AT Agayof §1 a8 3rgfRd we, urq Rpf, 3k srafds s @
BIR aTell Tiet & STIREH ohl hH AT 8| G&IH 3R A 51
PPE Ug-1 & ¢ I @R 3R A g1 ST 8, 3R =7 g1 o1
TN kit g BT AR Rifeh 399 TR geleaTy gt Hehelt
gl)

Q2. Which tool is used for cutting straight lines in
sheet metal? / 2fie #dear # e JEr3f &t wvred & faw
I |1 IUHTOT SUANT fham Sirer 872

(a) Hand Lever Shears

(b) Hammer

(c) Chisel

(d) Hacksaw

Ans. a | Sol. : Hand lever shears are specifically
designed to cut straight lines in sheet metal
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efficiently. &8 offer fiIR fasiy =0 & efie Aca # e F@rsi
! PHAAATYdh e & forg fEsie fohg e &)
Q3. What is soldering in sheet metal work? / ofie
Aed i # Hieshn 82
(a) Melting the entire metal
(b) Joining using a filler metal
(c) Welding two pieces together
(d) Polishing the surface
Ans. b | Sol. : Soldering is a process of joining two
metals using a filler material (solder) with a low
melting point. TesRT ge ufehar & fed & fger f&g
areft ftheR Tt (Aieer) a1 IUTNT ek af eTgait il SiteT
ST 81
Q4. Shearing machines like the hand lever shear
shown in the diagram are used to cut metal sheets
efficiently. Why is it important to maintain the
plate overlap stop in its correct position during
shearing? / g1¥ sfiar F=ht Sieft et it w2t o1 T
T I ATERT Bl FAAATId S hiet & forg favar s g1
TR & SR We 3favad wra ot 9t [ R&fa & aame
T I Ageaygul §?
(a) To reduce the effort required to operate the lever
| <aR Rt T & T 3TTaLaeh TATE Y hH e & fag
(b) To ensure accurate alignment and prevent uneven
cutting / ¥tes E@ur GRATAT e 3R A HeTs i Ak
& forg
(c) To increase the speed of operation / ¥4t &t fd
oM & fag
(d) To avoid damage to the blade edges / &g fraRT &t
&I g & s=m & fag
Ans. b | Sol. /=@t The plate overlap stop is a
critical component for ensuring that the sheet metal
is aligned correctly before cutting. If the stop is not in
its proper position, the metal may not lie flat or align
accurately, leading to uneven or skewed cuts. This can
compromise the quality of the workpiece and create
safety hazards. | @ic 3laReiy WY Ig gAfAd e & fag
Qeh HEgaqUT b & foh TTaR UTq hie ¥ Ugel el o 8 WiEd
gl afe @iy ero- o fafa & 7€ &, ot eng Twaer gt &
Gehcll & IT gl dlich ¥ WA 81 81 Tehelt 8, ST HROT
STAT T fo@ e & Tohd & | 39 HRIT hl Tora=T @Xd
B Gahdll & 3R GRen @3t &1 fAnfor 8 gepar 21
Q5. What is the typical angle of a cutting edge in
hand shears? / 219 & &= & e & fFTR &1 ==
YT T gt 872
(a) 30°
(b) 45°
(c) 60°
(d) 90°
Ans. b | Sol.: The cutting edge in hand shears is
usually ground to a 45° angle for effective cutting. g
Y et | 1 I fhRT SR TR 9Tt shels o fag 45°
HT0T OR ST ST B |
Q6. Which tool is used to make holes in sheet
metal? / 2ffe dee d B a9 & fAQ T a1 ST
U faat ST &2
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(a) Punch
(b) Shears
(c) Anvil

(d) File

Ans. a | Sol. : Punch tools are used to create precise
holes in sheet metal by applying pressure. ta g9 2ffe
Acd | AT ST Geldh 8¢ M o fold SUINT fohy ST 8|
Q7. Which safety precaution is important in a
sheet metal workshop? / 2ffe Aea wrizmen A i <t
gran qragrt agergef 82

(a) Using bare hands for cutting

(b) Wearing safety gloves and goggles

(c) Working without a workbench

(d) Skipping tool inspection

Ans. b | Sol. : Safety gloves and goggles protect
against sharp edges and flying debris. gre&i &M 3R
AT T fhRT 3R I AT F ST 3

Q8. Which tool is used to smooth edges after
cutting sheet metal? / 2fie Aea Fredt & a8 fhaRT &
Repr &= & fag @19 a1 Iuekeor Iuh fokar siTar 82

(a) File

(b) Hammer

(c) Shears

(d) Drill

Ans. a | Sol. : Files are used to remove burrs and
smooth the edges of cut sheet metal. TISel bl YT
2ffe Aeel & e gu foh IRl ot fRrepT e ok a1 gem & fag
e ST 81

Q9. What is the purpose of notching in sheet metal
work? / 2fiec Aea ot & TR 1 S2ed T 22

(a) Drilling holes

(b) Removing corners

(c) Strengthening edges

(d) Smoothing surfaces

Ans. b | Sol. : Notching removes sections or corners
to fit sheet metal parts together more effectively.

At <ffe Aea & vFT ot 3ifde TTe & & fthe & & folg
I T ST Pl geraT 8l

Q10. What is the main purpose of a mallet in sheet
metal work? / 2fie #deat &t # Aete &1 q=a Ie2F T 82

PLATE OVERLAPS STOP

(a) Cutting metal

(b) Polishing surfaces

(c) Shaping and bending

(d) Joining parts

Ans. ¢ | Sol. : Mallets are used to shape and bend
sheet metal without damaging its surface. Acic 1
Iy 2fic Aee i ITH! Teg T JhU Ugarg foHT SR 34
3fR #iga & forg fovar Srar 81
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Q11. What is the standard angle for riveting holes
in sheet metal? / 2fte #ea # riveting 3% & fAg A=
IO [T 8?2

(a) 60°

(b) 90°

(c) 120°

(d) 30°

Ans. b | Sol. : A countersunk rivet generally requires a
90° countersink so that the rivet head sits flush with
the sheet surface. /| T Rae & felw @I 90°
HTSRUh TR ST g dlfch AT 88 HAg & Y THAA 8
Ed

Q12. What does the term "shearing" refer to in
sheet metal work? / 2fic Aea Rl & "ofafRT" a1 <
3k g2

(a) Bending the sheet

(b) Cutting the sheet

(c) Polishing the surface

(d) Drilling holes

Ans. b | Sol. : Shearing refers to the process of cutting
sheet metal using shears or a similar tool. sftafér 1
Aded 2ffc At MR a1 3 ARG & IUHUT T SUANT Hich
1 Y Ufehar g1

Q13. What is the purpose of using a hand seamer?
| &5 St a1 IuahT fohy S2va & ok SITaT 82

(a) Drilling holes

(b) Cutting metal

(c) Bending sheet edges

(d) Welding joints

Ans. c | Sol. : Hand seamers are used to bend or
flatten sheet metal edges precisely. 88 W a1 IuT
2fc Aeet fhRT ot Tdieh & & AigA I1 9ueT e o forg foha
SIGIE]

Q14. What is the primary purpose of using the tool
setup shown in the diagram for forming sheet
metal? / TTER 9T i ATHR 37 & AT s # R e
JUHRUT e i &I I8 T 872

(a) To shape and smooth curved edges of the sheet
metal / IeR UTg & GATIGR fhIRT &l SThR 37 3R Rrepmr
& & fag

(b) To cut the sheet metal into desired shapes [ I
€T oh! 3 3MTHR H hle & iy

(c) To solder or join two pieces of sheet metal / g 9
(d) To punch holes in the sheet metal / TR &1 # &4
& & fag
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Ans. a | Sol. [/ =& - The setup shown in the
diagram uses a stake and a mallet to form and
smooth curved edges in sheet metal. Stakes are
commonly used in sheet metal workshops for shaping
metal into specific forms, especially for creating
smooth, rounded shapes or correcting irregularities.
This method ensures the material retains its strength
while achieving the desired contour. / 3@ ¥ f@mar
AT Ye 3y TR YT & GATGER fHART &l 3MTehR 37 R e
TR & foly Wap 3R Ahal & gUIS I YN T & | LT hl
SUINT SHAR WR F16R Tg HRILMeai # a1g @t fafe smer
3 & o fman Siran €, fady &u @ Rem, Mer R a9 ar
Sifafaaanst ot St o & feig| Ig fafe arft 6 areea
FATY TGt g 3R qifedd TORET U el B

Q15. What is the purpose of a grooved seam in
sheet metal? / 2fie #ea A yez @5 &1 382a AT 82

(a) Decoration / g<iae

(b) Strengthening the joint / S8 @I ASTgd ST

(c) Reducing weight / s &H &1

(d) Allowing flexibility / eTieTa U™ e

Ans. b | Sol. : Grooved seams enhance the strength
and durability of joints in sheet metal by interlocking
the edges. / Jcg T sfic e & fhRT ol $exdlicn ch SIS
&Y areha Tk @RI ot Tl 81

Q16. Which sheet metal tool is used to mark
straight lines? / 2fie #ea & deft ¥amg e & Ro =
HT IUHROT IUGNT fohat ST 82

(a) Scriber [ ThIgsR

(b) File / wrgct

(c) Hacksaw / gendt

(d) Stake | @&

Ans. a | Sol. : A scriber is a sharp tool used to mark
straight and precise lines on sheet metal. / ¥hlgsR Teh
TehIeAT SUhUT & foreenT Iuat efic Aee W Hieft ok Tl
@M G & feig fohar s g1

Q17. What is the primary reason for using the
combination of a stake and a mallet as shown in
the diagram? / 3R # @Y 7TY FER Rk HR Tk
% gUTE T HIISTH SUANT T T JET HIRT T 8?2

(a) To shape and form complex curves in sheet metal
without damaging the surface / =1 a1g # Sifee gaTa
T 3R Tg T Thu UgaTY AT SR 37 & foiw

(b) To cut through the sheet metal with precision /
TR &Tq I TEXRAT § e & g

(c) To rivet two metal sheets together / @t &g &I}
Rde A & fog
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(d) To solder sheet metal joints securely / @Tex &1 &
Sl ot gRfEd & & Hieet e & o

Ans. a | Sol. /=@ - The stake acts as a supportive
tool that provides a firm surface for shaping sheet
metal, while the mallet is used to apply force without
damaging the metal’s surface. This combination is
essential for forming complex curves, contours, or
rounded edges. Using a mallet instead of a hammer
prevents dents or scratches, ensuring a smooth and
professional finish. / €& T& g[S SUHIUT & & H BRI
AT & S TR YT Y STHR 3 & AT Teh 31 Tdg U
T 8, STdfch cehs! el §UTST HAG el Jehd™ UgdTd fa-T ot
AN A o felQ ITaT fohat ST 81 I8 Ao Sifed gAmd,
FWRAETY, T M fhTR T & AT smaass g1 g2dls 6 g
Ahal & g T IYANT Sc T WRI ohl AchdT § MR Teh RAept
3R UteR fhfAer glAfad wear g1

Q18. Which type of rivet head is used for
decorative purposes in sheet metal? / 2fte dea &
Torradt 32l & AT fha uehpR & Rde 25 &1 suah faar
ST 82

(a) Flat Head |/ wic 88

(b) Round Head / 398 88

(c) Countersunk Head | &1deedd 88

(d) Snap Head / ©u 88

Ans. b | Sol. : Round head rivets are commonly used
for decorative purposes in sheet metal work. Their
dome-shaped head provides a smooth and finished
appearance, making them suitable for visible joints in
furniture, decorative panels, and similar applications./
T3E 28 Re 1 IuaiT ofic Aea & Taimadt Igeat & fag s
ST 81 39aRT Mt fART e R 3R Yar b 3ar &, g a8
BT, Fotrae! Oet R 31 g2 STl & folg Suger g 81
Q19. What is the primary function of a hand lever
shear? [ gs iR MR &1 =g ek T 82

(a) Bending sheet metal / 2fic #eet &t AtgT

(b) Cutting sheet metal / 2ffec #ea I @reT

(c) Smoothing edges / fRT &t RIepT I

(d) Joining sheet metal / 2fie #ed &t SgT

Ans. b | Sol. : Hand lever shears are used for precise
and easy cutting of sheet metal into required sizes. /
88 eitaR 2fIR o1 SudhT 2fie Acd i 3aeae SR # |t
3R ST & e & forg fomar STrar 81

Q20. What type of stake is used for forming
cylindrical shapes? / S&HThR TR T9H & fAg fha
UhR & ek T IUANT faar e &2

(a) Funnel Stake / ®dl @b

(b) Bevel Stake / saaT ®<h

(c) Hollow Stake | @@ @

(d) Round Stake / 398 W

Ans. d | Sol. : Round stakes are suitable for shaping
and forming cylindrical objects in sheet metal work. /

98 W e Ao Hrf & Jo-ThR awgail ot 3R 37 & fag
SUYH B &
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Q21. What is the primary purpose of a mallet in
sheet metal work? / 2ffe #eet w1l & Tah At &1 g=
38T T &?

(a) Cutting the sheet / 2ffc @t Pre-T

(b) Bending without damage / f&HT Jere & g1

(c) Riveting / Rafém

(d) Drilling holes / &g s==1

Ans. b | Sol. : A mallet is used for bending or shaping
sheet metal without causing scratches or dents. / &
Acte &1 IuAT 2ffe Aed ot foAT WRiw a1 3 & HisA a1 3R
3 & forg fomar Sirar 81

Q22. Which safety measure should be taken while
using a hand lever shear? [ g§s #fiaR 2ftaz &1 Sg=T
FA 9T pi A Gram g et afee?

(a) Use oily hands / e et gTeif a1 ITTT e

(b) Hold the metal securely / &7q @t GRf&id ¥4 & Uhs
(c) Wear slippers [ Twe gg=

(d) Ignore safety guards / & & i SaE! e

Ans. b | Sol. : Holding the metal securely ensures
precise cutting and prevents accidents. / &g & grfad
&0 ¥ UehgA ¥ Tt i gRfAa gid! & ok geferrsi & s=ma
giar &1

Q23. What is the purpose of annealing in sheet
metal work? / 2fte Aea & & ghifdn a1 S2a = 22
(a) To harden the metal / &7g &l SR FAMT

(b) To make the metal softer and more workable / &1g
HY T 3R 31fdh wriem s=mT

(c) To polish the metal surface / &g &t |dg al iferer
AT

(d) To remove rust / ST ehl geMT

Ans. b | Sol. : Annealing involves heating and slowly
cooling metal to reduce hardness and improve
ductility for better workability. / gifelT & eng ot 7
AT 3R IR-4R ST w1 et g drfeh whalkar &H gt 3k 38
JER wRiEHdT & g sifdres erdien awmam 511 @ |

Q24. Which seam is commonly used for joining
cylindrical objects in sheet metal? / fie Aea &
AATRR a¥geil &l St & fag i #f i smaR )
Iuh fi Sredt 82

(a) Butt Seam / g @9

(b) Grooved Seam / 7cg ©iH

(c) Lap Seam / @u €=

(d) Lock Seam / @ @

Ans. d | Sol.: Lock seams are ideal for cylindrical
objects as they provide a tight and secure joint. / <ie
T IeTRR a¥gel & foig armast & wifes I Ueh ¥ 3R
gierd Sitg ueH &ed &l

Q25. Which method is used to make sheet metal
resistant to corrosion? / 2fie Aea =l S ufaRieft =
& forg spie o fafd a1 Suah fovan strar @2

(a) Painting / dfdm

(b) Galvanizing / fea=rsfsit

(c) Soldering / @iesRm

(d) Annealing / T=ifelT

Ans. b | Sol. : Galvanizing involves coating the sheet
metal with a layer of zinc to prevent rust and
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corrosion. |/ fiea=sfSin # sfie Aed ot ST 3R HetRor 4

T & AT Sl & iRa et St &1

Q26. What is the typical angle of countersink for
rivets? / Raew & foig e @1 9= ot /1 ghan
&?

(a) 60° / 60°

(b) 90° / 90°

(c) 120° / 120°

(d) 150° / 150°

Ans. b | Sol. : A 90° countersink is commonly used to
allow the rivet head to sit flush with the surface. / 90°
FHTSRUR FMHAAR TR KT 88 Sl Acdg & TY THA o9 chl
SrgAfa 33 & farg Iuh frar STar 81

Q27. Which operation can be performed using the
stake and hammer setup shown in the diagram,
and why is it essential for sheet metal work? /
IRE # @y ¢ Reh 3R gAisT ea3rd T IuTNT ach
A |1 i foRaT ST Jeha g, 3R a8 I16R uTg R & fAw

&l wgeaygof 82

(a) Flanging edges for reinforcement / foh-RT ! AsTed
&R & fly wefst T

(b) Cutting sheet metal into smaller sections / 3Tex e1g
! BIC 9T H H1eT

(c) Riveting two pieces of sheet metal together / Are
UTq & gt gehsl bl Rae aAT

(d) Smoothing sharp edges after shearing / @lest & 1§
A<t for Y @l RrehT ezt

Ans. a | Sol. [ &r@&T: - The stake shown in the
diagram is specifically designed to support flanging
operations, where the edges of a sheet metal piece
are bent or folded to create reinforcement or provide
a finished appearance. The hammer applies
controlled force to create the desired shape. This
process is critical in sheet metal work to enhance
structural integrity and aesthetic appeal while
minimizing material waste. / 3R@ # fa@mn T Weh
A9 ®U & dfsin st & feig fesms fovar ma g, Sgi =rer
&1 & fehTRY el HigeRr HSTET AT Teh FHTYA =Y UG faar
ST 81 g2fieT 3fdd SR I & foiw fAdfa st ary shear
&1 g Ufeha TR oTg SR # ERATHS SRdsdT 3R Higd
Stel Fg & oy Ayl 8, Siafcs Tt 6t safd =t oa
Gk

Q28. Which type of rivet should be used where
access is available from one side only? / STgi Shadl
T T 9§ Ugd Herd ¢, agi i uaR & Rae @1 suahr
farar s anfea?
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(a) Snap Rivet / ©g Rae

(b) Pop Rivet / dfg RRde

(c) Flat Rivet / wie Rae

(d) Countersunk Rivet / ez Rae

Ans. b | Sol. : Pop rivets are ideal for single-side
access and ensure a secure joint. / 9fq Rdcd 7o % &
Ugd & felg armasf & R Teh Aoigd Sis gRfad evd g

Q29. Which solder is best suited for joining copper
sheet metal? / dia & 2fie Aea &l Sz & fAw w9 ar
Hiesr a9 Iuga 82

(a) Tin-Lead Solder / fe9-aE Tiesx

(b) Silver Solder / faeR Tieex

(c) Aluminum Solder / TegfAfAae Atest

(d) Zinc Solder / fSier Tiesr

Ans. a | Sol. : Tin-lead solder is commonly used for
joining copper sheet metal because it provides good
wettability and reliable joints at relatively low
temperatures. / did & 2fic e P Sitga & fog T
feA-ci3 Tiesr o1 IUAT fohaT STTaT § Fifh I8 &H dTuH= ™R
3T SR fAayag Sig ueH & g

Q30. Which safety precaution is necessary while
using a rivet gun? / Rae 79 &1 IuATT R IHT I
GR&M AU Taaeh 8?

(a) Use of hand gloves and ear protection / &M 3R
T chl GR&TT &1 ITANT

(b) Wearing loose clothes / @ us gg=-1

(c) Avoid using clamps / ae¥ T JUANT T AT

(d) Work with bare hands / =T g% & 1| &=AT

Ans. a | Sol. : The rivet gun produces noise and
vibration, so ear protection and gloves are essential
for safety. / Rae 7 AR 3fR oo T et &, gAY B
3R BTt <l Grar & fT q&a™ sraedsh &

Q31. What is the ideal method for removing dents
from sheet metal? / 2fie Aea @ 3¢ g™ o1 3neef adienr
T 8?

(a) Hammering with a ball peen hammer / afa @49
gUIs @ geltsT AT

(b) Tapping with a mallet over a stake / ¥ R falec &
qaYUTAT

(c) Filing the surface | Tdg Pl HIEa &l

(d) Cutting out the dented area / 3¢s & &t &ic 3T
Ans. b | Sol. : A mallet and stake allow controlled and
non-damaging removal of dents in sheet metal. / &dc
3R W 2fie A # e ! I ok famT eram ugam ger
& erfa 2 &

Q32. Which method should be used to create a
vent hole in a sheet metal duct? / efic Aca sae d de
gl 991 & fAw &= @t f_AfY sugin 6 s afge?

(a) Drill / fga

(b) Hollow Punch / @\@ar g

(c) File / w18et

(d) Hacksaw / gepat

Ans. b | Sol. : A hollow punch is ideal for creating
clean and accurate holes in sheet metal. / @Raer 4=

sfic Aea & O 3k Tl B¢ 91 & faw smest 81
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Q33. Which tool is best for cutting complex shapes
in sheet metal? / 2fie Aea # SR 3TepR e & faT
I |1 IUHTT Had 3<ST 82

(a) Tin Snips / e fea

(b) Nibbler / RserR

(c) Hand Lever Shear / &8 &fiar 2fimr

(d) Hacksaw / gepat

Ans. b | Sol. : Nibblers are designed for cutting
intricate and precise shapes in sheet metal. / RaeR
ofte Aeat & Sifeet 3k Gt SR whlen & fag fewire by o
gl

Q34. Which tool is ideal for forming a cone shape
from sheet metal? / 2fic Aea @ 2iATFR TFR T
& for i |1 IuaRvor engef @2

(a) Funnel Stake / ®dl @b

(b) Round Stake / 398 ¥

(c) Hollow Stake | @@ ©eh

(d) Bevel Stake / saaT ®eh

Ans. a | Sol. : A funnel stake is designed specifically to
support the formation of conical shapes. /| ®d &&
fA ®U T 2iFaThR AR T F Terar & fag fesme fran
T 8l

Q35. What is the most effective way to prevent
corrosion in sheet metal joints? / 2fie #ea siel & s
ARt T FaR THT adiant o= 8?2

(a) Painting the joint / S8l 9R ge &hAT

(b) Applying flux / TeTerd oTT=T

(c) Galvanizing the sheet / ¢fte @t feaTgst T

(d) Using stainless steel / R el T SUANT AT
Ans. c | Sol. : Galvanizing provides a protective zinc
coating to prevent corrosion in sheet metal. /
AearrsfSit 2fic Aeat # ST ot Ak & flT Ter gramaTehs fSis
T UG el g

Q36. Which process involves heating sheet metal
and slowly cooling it to remove stress? [ 2fte Aee
&t TH T SR fR-ofR Sa1 e i ufekar &= i g st
aI1g Y ger & fag &Y sl @2

(a) Annealing / TfeiT

(b) Hardening / gref

(c) Tempering / ¢mf&T

(d) Quenching / @

Ans. a | Sol. : Annealing reduces stress and increases
the ductility of sheet metal for easier workability. /
T a1 Y &6 hedr § 3R 2fie dea i aiicius &) sgar
& dTfch 39 ST § A # 1T ST |6 |

Q37. What is the primary function of the tool
shown in the diagram, and how should it be
operated for safe and accurate sheet metal
cutting? / 3RE # f@Tq ¢ IuehroT h1 = Hf AT,
3R A1ER o1g Y GRfAT iR s U @ wren & faw 5@
&9 Harfeaa &= arfae?
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(a) To cut sheet metal into straight sections; apply
consistent pressure on the lever / TR &g &t wie fgwat
H @req & fag; ofilar W f@&R gama st

(b) To bend the sheet metal at precise angles; adjust
the blade before operation / 9T &g ! el HIvl TR
e & foiy; TaTed T Uga o8 ga™ISId e

(c) To punch holes in sheet metal; secure the sheet

firmly / 9TeR eng & 88 & & g, I1eR Y Feredt & gRfda
G

(d) To smoothen edges after cutting; maintain a
sharp blade / @Ted & a5 fFRI &t e e & AT, =i
Y ST TG 3
Ans. a | Sol. [ &m@&T: - The bench-mounted shear
shown in the diagram is designed for straight cuts in
sheet metal. To operate it safely, the workpiece must
be securely clamped or held in position to prevent
movement. Applying consistent and steady pressure
on the lever ensures a clean and precise cut. Regular
maintenance, such as sharpening the blade, is also
important for effective operation. Always wear safety
gear to avoid injuries caused by sharp edges or metal
fragments. / 3@ # e w1 s9-AREeS St AreR arg A
e e T & forg oo fran man 81 58 Rfa wu &
Tafeld A & fT, HrRIdE @l AT & sta a1 fRAfa | w@n
ST <fg g dTfes TTfd &t <Rt ST Teh | effer W @R 3R amar
39Td ST § |1 3R §dteh e YMAfAT giar g1 ardt dre
& foie Fafia wawEmE, 99 &is & a9 &, ot Fgagu gl
A<t for Y & g & Ut & HRUT dle & g9 & g ghem grem
JUHT U |
Q38. Which seam is most commonly used for air-
tight applications in ductwork? / saeadh & gaR-e8e
SFUAT & fAT Terdt mHER R IuAhT it S areft Ha
i it 8?2

a) Grooved Seam / e €\
b) Lock Seam / s T
c) Lap Seam / @u €=

) Double Seam / a1 diH
Ans. b | Sol. : Lock seams are tightly interlocked,
making them ideal for air-tight ductwork applications.
| ifeh e Y HoTget & Seveiich AT ST 2, St 32 UR-eTEe
SERgeh FIANT & fAT rael ST 1
Q39. What could cause uneven cuts while using
hand lever shears on sheet metal? / 2fice ded IR &5
e ofiR 1 IUTTT R THT AT i &1 T HROT
& Hehe1 82
(a) Dull blade edges / g & fhaRI &1 Hg BT
(b) Excessive sheet thickness / 2fie i sifties Ters
(c) Incorrect blade alignment / &g T TTeld TREUT
(d) Improper clamping of the sheet / 2ffe &I Ted adich
Y AT HeAT
Ans. c | Sol. : Misaligned blades do not cut evenly,
causing irregularities in the sheet metal. / Tad adte @
QA sig FAF ¥ & 81 Fled &, o9 e dea d
SATATY gt &1
Q40. How does improper use of flux during
soldering affect the joint quality? / @lesR & =
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TR ohl SR SUAT Site Y furar &t Hd gvfaa
T 8?2

b) Increases melting point / i S¢TdT &

) Leads to overheating / stcfées Tt &1 RUT ST 8§

) Causes uneven surface / 3THE Tdg 3TF hdl &
Ans. a | Sol. : Flux removes oxides and impurities;
without it, the solder cannot bond effectively. / weTe
3RS 3R gl hl §eTdT 8; $Hh faT, Tlese g &1
Y Se T8l e hdT|
Q41. How does an improperly placed rivet head
affect the joint strength? / 7ied a¥ids & ¥ ¢ Rde
28 @ Siig Y drerd IR T 99T uSdr &2
(a) Makes the joint stronger / S ! ASTgd ITdT &

(b) Weakens the joint / S8 &t HHSIR &xdT &

(c) No effect on the joint / Sig &R &3 UHTT gl

(d) Improves flexibility / ereiemd SgrdT §

Ans. b | Sol. : If the rivet head is misaligned, it fails to
distribute the load evenly, reducing joint strength. /

gfe Rae 83 Tad a¥ish @ WA €, O I8 IR ol g T 4
faaRa &= & fawhet YgdT & 3R ST &l drehd Y &l Il gl
Q42. What is the impact of not cleaning the sheet
metal surface before soldering? / Givafin & uget ofie
A &l TAg i I T A T T YN 94T 8?

(a) Weak solder joint / AR Ttest Siig

(b) Stronger bonding / ASTgd Ja

(c) Reduced melting temperature | Te-ich | Ht

(d) Smoother finish / Rt fhfAer

Ans. a | Sol. : Dirt and oxidation prevent the solder
from bonding effectively, leading to a weak joint. /
Tigit 3R 3ffaRiiepRuT Tlesr &bt THTE! &1 T de & 9 Aehd &,
S od FASIR ST §94T1 81

Q43. What happens if rivets are spaced too far
apart in a sheet metal joint? / 2fie de< Stz # Rdew
Fl g R-3Y @A W HT g1 8?

(a) Joint becomes weaker / St HESIR & ST &

(b) Joint becomes stronger / Sig ASTEd &l SITdT &

(c) Sheet becomes thicker / sfte #idt 8 St &

(d) Sheet edges become sharper / ¢fte & fhaR i gt
S §

Ans. a | Sol. : Wide spacing reduces the number of
rivets, weakening the joint's overall strength. / 3ifae
dTehd A g1 STTd 8l

Q44. Why is proper clamping necessary during
shearing of sheet metal? / 2fie Aea & ftafén & SR
3fa g o=t smaaes 82

(a) To increase cutting speed / &féT 7fd sgM & fag
(b) To ensure precise cuts |/ ¥t HfeT gAfAd A &
forg

(c) To avoid bending the sheet / 2fic &l AlgA T @M &
forg

(d) To reduce blade wear / =g & foramace o &H &= &
fag

a) Creates a weak bond / AR ¢ I91dT &
)
c

(
(
(
(d
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Ans. b | Sol. : Clamping holds the sheet securely in
place, preventing movement during cutting. / aifdT
2fie ot AT & @R @t g, e & & R saeh! 1fd
hdl Bl

Q45. Why is an overlap used in lap seams? [ @g @i®
# sfteea &1 IuAT =t foRaT sire @2

(a) To reduce material usage / ST ITANT &t HH B
& forg

(b) To strengthen the joint / S &I ASTgd & & fag
(c) To improve flexibility / @ sgM & fag

(d) To simplify the manufacturing process / fA#for
ufehaT &Y TR s & fag

Ans. b | Sol. : Overlapping sheets in lap seams
distribute the load evenly, improving joint strength. /
oY T 7 SffaRATtT ficy YR ot g7 w9 § fadikd &t 8,
Srog Sig i drepd ded! gl

Q46. How does improper storage of sheet metal
affect its quality? / 2fie dea @1 srgRIa YisRoTr gwhl
T[UTIT hl h& THTRA et 82

(a) Enhances durability / @i Serdar 8

(b) Leads to rust and corrosion / ST 3R G&IRUT &kl ShIRUT
CEGIN

(c) Improves surface finish / 9dg &t fthfAs1 &t erRdT &
(d) Reduces flexibility / fieTa &H &edT 8§

Ans. b | Sol. : Improper storage exposes sheet metal
to moisture, leading to rust and corrosion. / 3gRd
+igRuT 2ffe Hed ot Tt & Hueh # T g, orad S ek
HeRoT EielT &1

Q47. What is the primary function of the tool
shown in the diagram, and why is it important in
sheet metal work? / 3R ¥ f3@TQ 7T IuHUT 1 H=10
& T 8§, 3R g TSR uTg i A it "Ageaqof 8?2

(a) To remove burrs and sharp edges after cutting
sheet metal; ensures safety and smoothness / TR &1g
! e & I8 I 3R A9 fHARY @l geM & folg; gram ik
Rrepre gfAfaa axar g

(b) To punch holes in sheet metal for riveting; avoid
excessive pressure [ Rafén & faw IreR arg A B¢ e &
fg; srcafde qama § a4

(c) To bend the sheet metal at precise angles; apply
consistent force / ATeR 4Tq ! ek hIvN W Al & falg;
TR Jel g

(d) To solder two metal sheets together; ensure
proper heating / & &1 =T} ot Hieer & & fag; IRa
gifdm ghfad &
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Ans. a | Sol. [/ & The scraper tool is used to
remove burrs, sharp edges, or unwanted material
from sheet metal after cutting or shearing. This
ensures that the surface is smooth and safe for
handling. Using a scraper reduces the risk of injury
caused by sharp edges and improves the quality of
the finished product. Proper technique, including
holding the tool at the correct angle, is essential for
effective operation. /| €htR & T SUANT TIe AT HeA h
18 TR U1 & 99, a1 fhaRY a1 sFTagaes arvdfl &t geM &
ferq o Sirar 81 a8 gRfad wear & & aag R ok

T o ol GRIE g1 Thur o1 SUINT a9 fohRT & o
Tic & STIEH Pl HH BT 8 R TIR IATE T o1 § IR
T & | TUTt Gerer & fT IUHRUT bl Tg hivT TR Uehs
gfga Sfd deies smasass &

Q48. What happens if too much heat is applied
during brazing? / 8fSin & R sreafdes wiff e @
a1 g 8?

(a) Enhances joint strength / Siig &t dTehd TETdT &

(b) Causes overheating and distortion / 3rcafeies T 3fiR
faepfa 1 wROT 77T B

(c) Improves the surface finish / ddg &t fthfAsr st Garar
g

(d) Reduces material flexibility / @mft &t @<fiaro= &t
W HAT 8

Ans. b | Sol. : Excessive heat can warp the metal,
making the joint weak and ineffective. / srfdie T arg
Pl fdpd TR Fohdl 8, fITY ST1g HASIR SR STt g1 ST 8|
Q49. Why should sheet metal edges be deburred
after cutting? / #rext & a1g 2fte Aea & Rl &t fRaR
a1 fomar st anfge?

(a) To improve flexibility / @eteTo= sem™ & fag

(b) To avoid injuries and ensure proper assembly /
Tt & F9+ 3R I rderett gRfaa oA & fag

(c) To reduce material thickness / I} &t #ierg or
HA & g

(d) To increase sheet strength / sfte &t dTehd T & feig
Ans. b | Sol. : Deburring smooths the edges,
preventing injuries and allowing components to fit
properly. / feai fehRY it freh1m e 8, Tiet i Achd &
3R Teah! ot Tgt adidh F fohe e Y srgAfa qar 2

Q50. What can result from excessive clamping
pressure during bending of sheet metal? / 2fte Aea
! HIEA & SR 1t ST gara @ o1 g GehdT 82
(a) Uniform bending / @84 #1g

(b) Cracking of the sheet / sfte @1 teaT

(c) Improved strength / drerd # gaR

(d) Faster bending process / < g ufehar

Ans. b | Sol. : Excessive pressure can overstress the
material, leading to cracks during bending. / srafde
a1 I} R 31feh a-1a ST ehd &, oo miga & R=
2fie we Fehdll 81
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