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Preface | udra+T

This book, Virtual Analysis and Designer FEM (Finite
Element Method), 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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The content of this book has been developed with reference
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Instructional Media Institute (NIMI). It has been prepared
using the prescribed syllabus documents and standard
training resources for educational purposes.

The publishers gratefully acknowledge the contribution of
these institutions to curriculum development and the
promotion of vocational education in India.

39 Ydeh h! It o1 fAere onfdeiRes amgdlans urswshA aon
gfteor AgiAdened (DGT) ok wEh srfeenare Hifsar d=m
(NIMI) grr S feen-fRden & deof & fovar mam 21 & dfdies seeat &
foiq RuiRa urewsha sxaEsT T Aes Ufieror damet & TaR W)
IR fohar ma 81

Ueh1Teh MR H UTauehy faentd quT e e & dicdmed & g9
G & AT & Ufd asiargdes HTHR e hed gl




Syllabus

Learning Trade Theory

Outcomes

LO-1 Identify product concept, design, and development using computers to suit client requirements
while adhering to safety precautions.

LO-2 Apply engineering drawing approaches and CAD/CAE software, create 2D drawings of simple
components and perform finite element analysis viz. create and modify 2D and 3D models of the
components in CAD/CAE software.

LO-3 Create 2D drawing of the assembly made up of individual components and perform sheet metal
design for essential assembly components.

LO-4 Plan and execute 3D printing of a prototype and analyse the method for thermo- mechanical
analysis for determining thermal effects of printing process.

LO-5 Demonstrate the FEM (Finite Element Model) capabilities of CAE (Computer Aided Engineering)
SOFTWARE

LO-6 Create finite element model of different components like Geometry cleanup to prepare geometry
for FE modelling, concept of meshing, modelling 1D, 2D and 3D elements, creating mesh based
on structures, setting element quality criteria and checking quality and updating the mesh.

LO-7 Prepare components for the simple analysis by applying appropriate loads and boundary
conditions. [Simple Analysis: - Linear static analysis]

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,

Square and square root. Simple problems using calculator. Applications of Pythagoras theorem
and related problems. Ratio and proportion. Ratio and proportion - Direct and indirect

Percentage proportions. Percentage. Percentage - Changing percentage to decimal.

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

Density

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.

Trigonometry

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

Modules Engineering Drawing

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

Drawing and

Drawing

Instruments

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 - Citizenship

Explain the constitutional values, including civic rights and duties, citizenship, responsibility
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
Professional in the
21st Century

Discuss relevant 21st century skills required for employment. Highlight the importance of
practicing 21st century skills like Self-Awareness, Behavior 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 play 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 play 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 behavior 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 /online 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 (AI)

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 Al Responsibly.
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Fig. 3.1: 2D Assembly Drawing Fundamentals | 2D 3r¥aeft 3@+ & g fRAgid

3.1.1 Introduction (Fig. 3.1)

(Definition Type Explanation)

2D Assembly Drawing is a technical drawing that
shows how multiple individual components are fitted
and assembled to form a complete mechanical
product. It indicates the relative position, alignment,
and functional relationship of each part. The drawing
helps in understanding how components interact
and ensures proper fit and function.

Assembly drawings are prepared according to
ISO/BIS standards and are widely used in mechanical
industries for clear communication between design,
production, and inspection departments.

3.1.2 Classification of Assembly Drawings

General Assembly Drawing: Shows complete
product with all parts in assembled condition.
Sub-Assembly Drawing: Represents a group of
related parts assembled together as a unit.
Exploded Assembly Drawing: Parts are shown
separated along axis to explain fitting sequence.
Sectional Assembly Drawing: Internal details are
shown using section lines for clarity.

3.1.3 Constructional Features

Title Block: Contains drawing title, scale, drawing
number, and drafter details.

Part Numbering (Ballooning): Each part is marked
with a balloon number linked to BOM.
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3.1.1 == (Fig. 3.1)
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Section Lines: Indicate cut surfaces in sectional
views.

Dimensions and Tolerances: Ensure correct fit and
interchangeability.

Bill of Materials (BOM) Reference: Lists part name,
material, and quantity.

3.1.4 Applications

Assembly drawings are used in manufacturing for
production guidance, in inspection for dimensional
verification, in maintenance for part replacement,
and in installation for correct assembly procedures.
They reduce errors and improve productivity in
workshop and industry.

Trade Theory
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3.2 Dimensioning Activity in 2D Drawings and Assembly | 2D 3Rsl T4
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Fig. 3.2: Dimensioning Activity in 2D Drawings | 2D 3Rl # siTHIeR=or nfafafa

3.2.1 Introduction (Fig. 3.2)

Dimensioning is the process of specifying the size,
position, and tolerance of features in a technical
drawing. It ensures that components are
manufactured accurately as per design
requirements. Proper dimensioning avoids
ambiguity and ensures interchangeability of parts in
assembly.

In mechanical industries, correct dimensioning is
essential for machining, fitting, and inspection. It
follows BIS/ISO standards as prescribed in NIMI
textbooks.

3.2.2 Types of Dimensioning

Linear Dimension: Indicates straight-line distance
(length, width, height).

www.teachtoindia.com

3.2.1 ufk= (Fig. 3.2)

SATHIERRUT deh-Ieh! 3G # fasiwdrsti & siepR, f=Afa qan
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3.2.2 THIRRUT & UhR
¥ s diefl @ & ¢ (e, e, Sers) ot
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Angular Dimension: Specifies angle between two
lines or surfaces.

Radial and Diameter Dimension: Used for circles
and arcs (R and @ symbols).

Chain Dimensioning: Dimensions are given in a
continuous series.

Baseline Dimensioning: All dimensions are taken
from a common reference line.

3.2.3 Rules of Dimensioning

Do not repeat dimensions to avoid confusion.
Avoid giving dimensions on hidden lines.

Use standard symbols such as @ (diameter) and R
(radius).

Provide tolerances wherever accuracy is critical.
3.2.4 Applications

Dimensioning is used for accurate manufacturing,
machining operations, assembly fitting, and quality
control inspection. It ensures correct production and
reduces rejection in workshops and industries.

Trade Theory
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3.3 Bill of Materials (BoM) Preparation | amft gt (BoM) i dardt
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Fig. 3.3: Bill of Materials in Assembly Drawing | st grém & arrft g=h

3.3.1 Introduction (Fig. 3.3)

Bill of Materials (BoM) is a structured and tabulated
list of all components, parts, and materials required
to manufacture and assemble a product. It is
prepared along with the assembly drawing and acts
as a reference document for production and
planning departments.

BoM ensures correct identification, quantity control,
and material specification of each part used in an
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3.3.1 uf=r (Fig. 3.3)
gl gt (BoM) Tes WA ud aRuftecg T 8 s
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assembly. It is prepared as per industrial standards
and is essential in mechanical design and verification
activities.

3.3.2 Constructional Features of BoM

Item Number: Serial number linked with balloon in
assembly drawing.

Part Name: Name of the component.

Quantity: Number of parts required.

Material: Type of material (e.g., MS, CI, Aluminium).
Specification: Size or standard reference.
Remarks: Additional notes if required.

3.3.3 Merits and Demerits

Merits:

Easy inventory control.

Clear identification of parts.

Helps in costing and production planning.
Demerits:

Requires frequent updating during design changes.
Errors may cause delay in procurement and
production.

3.3.4 Applications

BoM is used in manufacturing planning, material
procurement, inventory control, costing, and final
assembly operations in mechanical industries.

Trade Theory
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3.4 Planning Proper Views in Assembly Drawing | 3rSaeft 3iR@ & Iuges
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Fig. 3.4: Planning Proper Views in Assembly Drawing | 3idseft 3TR@ & Iuge g2ai & disrn

3.4.1 Introduction (Fig. 3.4)

Planning proper views in assembly drawing is
essential to clearly represent all components and
their relationships. Correct view selection ensures
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3.4.1 uR=rg (Fig. 3.4)
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that internal and external details are visible without
confusion. It reduces errors in manufacturing and
inspection.

In mechanical drafting, views must be selected
according to the complexity of the assembly and as
per BIS/ISO standards followed in NIMI textbooks.

Auxiliary View: Shows true shape of inclined
surfaces.

Detail View: Enlarged view of small or complex
parts.

3.4.2 Types of Views

Front View: Main view showing maximum details of
the assembly.

Top View: Shows plan and horizontal relationships
of parts.

Side View: Displays side features and depth.
Sectional View: Reveals internal construction using
section lines.

3.4.3 Working Principle

Views are generated using orthographic projection
methods. Objects are projected onto perpendicular
planes (front, top, and side planes). Sectional and
detail views are added to improve clarity and avoid
hidden line confusion.

3.4.4 Applications

Proper views are used to avoid ambiguity in
manufacturing, machining, assembly, and inspection
processes in industries.

Trade Theory
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3.5 Assembly Creation from Individual Parts | aafaasra v & st Axfor
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Fig. 3.5: Assembly Creation from Individual Parts | @afaara s @

3.5.1 Introduction (Fig. 3.5)
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3.5.1 uR=r=7 (Fig. 3.5)
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Assembly creation is the process of combining
individual 2D/3D parts to form a complete
mechanical product. In CAD environment, parts are
positioned and fixed using geometric constraints.
Proper assembly ensures correct alignment, fit, and
function of components.

It is widely used in mechanical design industries for
virtual verification before actual manufacturing.
3.5.2 Working Principle

Parts are positioned using mating constraints.
Coincident: Two surfaces or points lie on the same
plane.

Concentric: Two cylindrical features share the same
axis.

Parallel: Surfaces remain parallel to each other.
Perpendicular: Surfaces are at 90° angle.

These constraints restrict unwanted movement and
define proper positioning.

3.5.3 Constructional Features

Base Component: Fixed reference part of assembly.
Constrained Parts: Components positioned relative
to base part.

Fasteners: Bolts, nuts, screws used to join parts.
Sub-Assemblies: Group of parts assembled as a
unit.

3.5.4 Applications

Used in machine assemblies, sheet metal enclosures,
automotive systems, and industrial equipment
design for accurate virtual validation before
production.

Trade Theory
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3.6 Sheet Metal Design Fundamentals | 2fte Aear fase= & ga RAgia
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3.6.1 Introduction (Fig. 3.6)

Sheet metal design involves creating mechanical
components from thin metal sheets by bending,
cutting, and forming operations. It is widely used in
manufacturing industries for lightweight and strong
structures.

In CAD systems, sheet metal tools help in designing
parts and generating flat patterns for fabrication.
Proper design ensures accuracy and minimum
material wastage.

3.6.2 Classification of Sheet Metal Operations
Bending: Forming sheet along a straight axis.
Rolling: Forming cylindrical or curved shapes.
Punching: Making holes using punch and die.
Shearing: Cutting sheet into required size.

Deep Drawing: Forming cup-shaped components.

3.6.3 Constructional Features of Sheet Metal
Model

Base Flange: Primary flat surface of the model.
Edge Flange: Flange created along an edge.
Bend Radius: Radius at the bend area.

Relief: Clearance provided at bend corners.
Cutout: Removed portion from sheet.

Hem: Folded edge for strength and safety.

3.6.4 Working Principle

Sheet metal software calculates flat pattern using
bend allowance and K-factor. It compensates
material stretch during bending to ensure accurate
final dimensions.

3.6.5 Applications
Used in enclosures, brackets, panels, cabinets, and
automotive body parts in industries.
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3.6.1 =7 (Fig. 3.6)
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Trade Theory
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Fig. 3.7: Exploded View - Concept and Applications | fawsifed g2 - sraemrom 3R sy

3.7.1 Introduction (Fig. 3.7)

Exploded view is a graphical representation of an
assembly in which all components are shown
separated from each other in a logical and sequential
order. It helps to understand how individual parts fit
together to form a complete product.

In CAD software, exploded views are created for
better visualization, documentation, and verification
of assembly sequence. It is commonly used in
mechanical industries for technical presentation.

3.7.2 Working Principle

In exploded view creation, each component is moved
along its assembly axis without changing its original
orientation. The relative position and alignment are
maintained.

The parts are separated step-by-step in the correct
order of assembly. Fasteners and sub-assemblies are
also shown clearly to indicate fitting sequence.

3.7.3 Applications

Exploded views are used in assembly manuals,
maintenance guides, service documentation, and
training materials. They help technicians and
workers understand assembly and disassembly
procedures clearly and reduce errors in workshop
practice.
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3.7.1 k== (Fig. 3.7)

faehifed gear ardecil et Teh Ulfthenet ey § foras Foft
31ggdl i difches Ud hiteh shA H Ueh-geik © JUeh S1aeT H
vefefd o ST &1 a8 gHe & gerdy el & fh
FfeTd AT fehd UehR Ueh YU TG ST o ol HAITSIT
Gakd

CAD HItRERR H, SR §edich, Uela- Ud et shH &
T & g fanifed 593 S=Tg SiTd &1 38T SuAhT
gifaes I # deheileh! TRgctenior g I U & forar
ST B

3.7.2 &/ fagia

faerifed g Fmfor 7, U srawa ot STkt srdeet aiel
& 1Y IGh! gl HAfA=T ol Fact fomT wrmiaia fhar
ST 81 Arder R gd ST i ST 3T ST B

WY <ht STaelt o Tal ShH H IRUT-GR-TR0T Jeh fohaT STrdT
81 e o ot g & folu te=d ud 3u-arddett @l off
wE @y 9 yafeld fhar sirar 1

7.3

faemifed g3t o1 SuAT Srdee AYsTd, SRETur
aTieffert, Tar uekas aur ufteror gt & fhar srar g1 3
depfra=t vd sl ot srdaett dur fadais uftharst et
WE ®Y Y S § g1IdT hid & 2T HIILTAT 37979 H
Ffeat Pl wF A &l

54



Teach To India Publication

Trade Theory

3.8 Conversion to Sheet Metal and Geometry Editing | 2fte Ace & wgiaror

o sgrAfa Sure
DEFINE UNIFORM
SOLID MODEL THICKNESS IDENTIFY BENDS FLAT PATTERN LAYOUT
(3 Hise) (T HieTs TR ) CEEIREEIEET) (HUTE Ye <aise)
BE(%;%DJUS BEND ALLOWANCE B%%D a"%i)ss
L2
piix I;I
l Uy =
N EDITING GEOMETRY CUT%'S OVEL_\LL
“ T (AYerd) BE(%'-:E g_g%us (AT FMRAD) | (peaige)  DIMENSIONS
MATERIAL BEND RADIUS (Pt )
(MS, ALUMINIUM) (ds fawam)
(@t INTERFERENCE
(%d
APPLICATIONS (3yahT)
 FABRICATION INDUSTRIES (s Sei)
e ENCLOSURE DESIGN (TaeiioR f$9rs)

» ELECTRICAL CABINETS (Soifdedat $fanc)
e BRACKETS AND PANELS (siohe 3iR &)

Fig. 3.8: Conversion to Sheet Metal and Geometry Editing | 2fiz #ea # Tuidror vd samfafa d@urea

3.8.1 Introduction (Fig. 3.8)

Conversion to sheet metal is the process of
transforming a solid model into a sheet metal
component by defining uniform thickness and bend
features. It is commonly used when a solid part is to
be manufactured by bending and forming
operations.

In CAD software, this feature helps designers quickly
adapt solid models for fabrication purposes.

3.8.2 Steps in Conversion

Define Thickness: Specify uniform sheet thickness.
Assign Material: Select suitable material such as MS
or Aluminium.

Identify Bends: Detect or create bend areas in the
model.

Generate Flat Pattern: Create unfolded layout for
manufacturing.

3.8.3 Editing Geometry

Modify dimensions as per design requirement.
Adjust bend radius to avoid cracking.

Correct interference between features.

Re-generate model to update flat pattern
automatically.

3.8.4 Applications

Used in fabrication industries, enclosure design,
electrical cabinets, brackets, and industrial panels for
accurate production and material optimization.
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3.8.1 ufk=ra (Fig. 3.8)

sfte Aeat & wuiaror g ufchar & fS9d g Aters ud §s
e ot gRAYT hedh Tep 31T Aisd ot Sfie Aea staaa
7 gRafda forar STTar 81 st IH=Ia: YT a9 fohar
ST & 519 ot 31 9T a1 fafamtor sifgn ug wife
ufeharsii grr fehar ST 8t

CAD dT9edR 8, g gfaer sifieedes ot fAafor 3gea &
forq St Atee ot T & srgfed weat & TgrIar et
gl

3.8.2 T YIdRUT & =RUT

s gRafd o gae 2fie Jers fRfde &1
gt iR & MS a1 TegfAfas StEt Suger amt e
TgT B |

&5 f uga™ &} Hised H §8 & T UdT eI AT 35 HHd
5|

Tete Oe- 39 e AT 8 SFthices AeiSe R i
3.8.3 sarfafa dures

SHTHRT IR & SFTTR SFATH H FLMe FHe|

WR Y TT1 & fAv d3 Wag o gqurifSd &1

g & §19 58T Bt Slp hr |

Telc e ol TWiek: STela e o felT ATSel ehl I I el

3.8.4 Iy
Gteh SdTe Td At 3rfcher o forg Shfsicher e,

QTSR f3ireH, fagd dfane, siche der sitenfies et
I fohar ST 81
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3.9 Parametrization and Model Updating | SRiftdierror ga Aise srera+
CONCEPT OF PARAMETRIZATION IN CAD | %3 H tTRIHICISoIRA 3t Sr@umon

WHAT IS PARAMETRIZATION? | TRTigTgoH &1 872

Defining dimensions and features using parameters or variables instead of fixed values.

fAf3ad Al & SO ATAE ST a1 =R &1 JUAN R STl 3R Ffaenafi &1 uRuifta S

CREATES FLEXIBLE &
INTELLIGENT MODELS |
3R $efereie Hisd sraT 8

WORKING PRINCIPLE | 14 Rigid

INITIAL MODEL & PARAMETERS

UPDATED MODEL (AUTOMATIC UPDATE)

s 3 Aisd (WIfd 39ac)
Length (L) = 10%’1 Length (L) = 130%
L)=100 L)=130
£ < s (L) > CHANGE PARAMETER g (1) >i
EE L/4 RriteR aadt L/4
o o
ET’) : Change Lengt‘lhBI(3 from 100 to
%E @1 L I 100 | saaia 130 B
3 b
EE Feature Position Hole Dia (D) FEATUBES UPDATE AUTOMATICALLY
gfaw ot fRufy % @ (D) Taaiferd U A Iude it &
MERITS & DEMERITS | 70T 3{RR g9 APPLICATIONS | 3SRt
MERITS | 701 s DEMERITS | 31Y Product Families | 3¢ URaR
Easy Modification | 3T TR Requires Planning M .
ass Production | ¥ T TR IaTeT
Saves Design Time | {318 T7g Teman & Tl B AT & r— 1%
Improves Accuracy & Controll Complex Relationships -> Errors tandard Components | ks
3R P § GUR S & Sifewt gaa —> Ffear Frequent Dimensional Changes | @GR 3rardt aRad=

3.9.1 Introduction (Fig. 3.9)

Parametrization is the method of defining
dimensions and features of a model using
parameters or variables instead of fixed values.
These parameters control size, shape, and
relationships between features.

In CAD systems, parametrization helps designers
create flexible and intelligent models that can be
modified easily without redrawing the entire
component.

3.9.2 Working Principle

In parametric modeling, dimensions are linked to
variables. When a parameter value is changed, the
software automatically updates all related features.
Example:

If Length = 100 mm and it is changed to 120 mm, all
dependent features such as holes, slots, and mating
parts update automatically.

3.9.3 Merits and Demerits

Merits:

Easy modification.

Saves design time.

Improves design accuracy and control.
Demerits:

Requires proper planning of parameters.
Complex relationships may lead to model errors.

3.9.4 Applications
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Fig. 3.9: Concept of Parametrization in CAD | CAD ® Rufigrgster i sraem=on

3.9.1 uf=r7 (Fig. 3.9)

Rrfidtensor g fafd g orad fhedt Afsa & smami gd

e oht fRR AT & I )R RAieR a1 TR 1 SuART ek
gRYTNG fohar STrar 81 & IRiteR SR, SMTepfd dm hiae
& dra Gt ot AR @ed 81

CAD yunferat #, SRTHI¢IeRuT SifSicheden ot ofdiel gd
JGHM Alsd T d TERIdT S 8, [Sig Gquf sraga ot
g SR fohg fom st & wenferq fhar S aehdr 81

3.9.2 &rf fRAgia

WRrfifees Arsfeln &, smaml ol TR & 1 g fohar ST
g1 519 fohddft IRmfter &1 a1 ulkafda ferar Sirar g, at
IitedR Gafdd guft hirad &t @ srera s ear 8l
IGTEIT:

Tfe @arg = 100 At @ oik 38 120 et & uRafda forar
ST 8, Y &, TWiie dor AfdT vrT S goft snfa hrad
T 3TEd 8 SId &

3.9.3 70T T4 g

ot

3T TeMe |

3ffYhed HY hl Fad|

31 Aehed HtehdT Ue fAI=01 # YR

g

WRrHteR &hi 3T Fie=T i srrasaehdr|

Sifee Geier Afsa Ffedi T HRUT 9 Tehd B

3.9.4 Iy
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Used in product family design, mass production,
standard component design, and industries where
frequent dimensional changes are required.

Trade Theory

3G URAR Sif Ak, THfed ST, HTHE 3aad
31fAehet dAT 39 e # IUANT fhar SITaT € STl IR-aR
STTHT gfkad= 31asaeh gid &1

3.10 Finite Element (FE) Method for Sheet Metal Components | 2ffe e

3rggdl & faiw difaa a« (FE) fafa

FINITE ELEMENT METHOD (FEM) OVERVIEW FOR SHEET METAL COMPONENTS
e Aea uew! & forg uiifia aw fafer (FEM) saeiea

INITIAL DESIGN MESH GENERATION APPLY LOADS & CONSTRAINTS SOLVE INTERPRET RESULTS
(CAD Model) AT I YR 3R ufady g & FADY B RS B
S Displacement
CAD HIS® " Apply Forces Force F1 NUMERICALANALYSIS Deformation < =2
| 5 ! Elements Moa) . § éﬁ HEATOTE (A7l N
- Cov;'l\st rzms i : »;l\: < Dnsglacement : h]
=> = L = @67 =
=3 .
NUMERICA ANALYSIS g\
= Nodes v Fixed Supports Software Calculali &# Stress Distribution
Boundary Conditions) Seftware Galculations (e.g., Von Mises)
h?\‘@ (&t IR T T faawor
e f3mga Divide model into finite elements  Apply pressures and specify Solve for stress, strain, Analgze safety, verify strength
(CAD #isa) Aisd & el § fixed points deformatlon fore manufacturing
TEAA W IR PRS U @, ﬁqﬂ?{ fafmfor & vga Wwen a1
ffdes¥ frega s¥ FAa &%
KEY APPLICATIONS / W@ 3WaRT
=
~\//)\ Ensures safety and durability
R4 AR gffRaa swar
Automouve Bod Panels Brackels & Braces Enclosures Structural Parts

Fig. 3 10: Flnlte EIement Method (FEM) Overwew for Sheet Metal Components | 2fie #eet geal & fag
gfRfiq a9« fafa (FEM) sraeiie=

3.10.1 Introduction (Fig. 3.10)

Finite Element Method (FEM) is a numerical analysis
technique used to evaluate stress, strain, and
deformation in sheet metal components and
assemblies. It helps designers verify strength and
safety before actual manufacturing.

In mechanical industries, FEM reduces material
failure and improves product reliability. It is widely
used in CAD/CAE software for virtual verification.

3.10.2 Working Principle

Create Mesh: Divide model into small finite
elements.

Apply Load: Apply forces or pressure on the
component.

Apply Constraints: Fix supports or boundary
conditions.

Solve: Software calculates stress and deformation.
Interpret Results: Analyze stress distribution and
displacement.

3.10.3 Applications

Used in automotive body panels, brackets,
enclosures, and structural sheet metal parts to
ensure safety and durability.
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3.10.1 uR=ra (Fig. 3.10)

Tiffq d« fafer (FEM) T deaamaieh fasawor deheies &
fSrErerT ST 2 Aeet sragal Ue rdiaedt # a9, faefa
Je1 fawuur o1 Je-aich e & foig fohar ST 81 a8
SHfAeheteh ot aTEdfaes fafAmTor § gd erfa gd gRetm ar
TATYA T § GgrIdT &l 8l

TifAep e |, FEM ITeft fawhetdr bt &hH et § aem
31 I faya-adr & YR el g1 $HHI ATTh &0 9
CAD/CAE IitedaR & T} Iarg+ o ferg Iuai forar
SIGIEL

3.10.2 i RAgia

ALY IR &2 ATSe i Bie-Bie AT dai & fFufoa &2
YR AR Y HIId R I IT GT6 AN A |

gfdse a1 e FUic a1 Hiia fR&Afaat @ @R &
AT T FUedIR d-1d Ud faequT &t 0T ST 8|
gRRomHT &ht @ReT 1 d91a fadroT gd faargq o1 fasawor
R

3.10.3 ST
grem gd feahrsus giafad e & fog sifdtanga afet
Ud, sche, TAaRltoR deiT Ga-Td s 2fie dea 9 &
IuAT fohar ST 81
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MCQ's | agfaeredta as

Q1. What is the purpose of a 2D assembly
drawing? / 2D TSl ST T 22T T &2

(a) To show individual components only / daet &fadTd
gl &l famm

(b) To illustrate how components fit together / ag
3@ o 9o el v 1y fhe 81d €

(c) To design electrical circuits / faga afche f2sims= wzam
(d) To calculate material cost / QY @FTA <ht TOMHT HRAT
Ans. b | Sol.: A 2D assembly drawing shows the
arrangement and relationship between different
parts. 2D et g fafda vl &t sgae ok smuet deiy
fardht 1

Q2. Which command is commonly used to create
sheet metal bends? / 2fic #edt 98 a9 & fAg ST @1
HHIS AT SUANT gidT 82

(a) Fillet / forcte

(b) Bend / &

(c) Chamfer [ TmRR

(d) Mirror | A

Ans. b | Sol. : The Bend command is used to fold
sheet metal at a specified angle. g &HTE &1 3TN £ffe
Hea ot fAfdE o iR At & g fovar ST g1

Q3. What is the main advantage of using
parametric design in sheet metal work? / 2fie Aea
& # Refifeer fasmes &1 g a1 w2

(a) Fixed dimensions / @It 19

(b) Easy modification by changing parameters / ATuds
GRS HMe

(c) Reduces material strength / |t &t aTehd ®H SedT
g

(d) Increases weight / I 9gra1 &

Ans. b | Sol. : Parametric design allows quick updates
without redrawing the entire part. &Rifges fesmga & ¥
T ot fhR & g foh T asft @ agera g giar &1

Q4. Which feature is important when performing
finite element analysis (FEA) on sheet metal parts?
| 2fie Aeet vl av wisATse ufade gafafad (FEA) &ed
THA i |1 FeR Agaygut giar 8?

(a) Material color / @Qmft &1 &1

(b) Geometric parameterization [ SaTfardia Riftegsisq
(c) Number of views [ geat &t gwr

(d) BOM size / BOM T 3TThR

Ans. b | Sol. : Geometric parameterization ensures
that the model behaves correctly under simulated
conditions. SaTfAdR RHigresieE ag gRfAd wear g fh
Afed RATe™ & gt adieh § ufafehar sl

Q5. In an exploded view, how are components
typically arranged? / TaTwA13E & | el ot AHTHAR
R Y Fafedd fvar smar 82

(a) Randomly / agfedes wa &

(b) Overlapping each other / Teh-g&R W 37eReld &hid §U
(c) Spread apart along assembly paths / 3r&sel gt &
T 3TeTT-3elTT el T STl &
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(d) Hidden inside the main part / J&g 91T & 8ieR fumn
ST &

Ans. ¢ | Sol. : Components in exploded views are
spaced to show assembly relationships clearly.
QIS8 g W HTeh! ohl 39 dRE thetldT STTdT & fob Srdfaret! deigr
weE fodd|

Q6. What is typically included in a Bill of Materials
(BOM) table? / faet sifes wefraes (BOM) arferent
SR TR T 2MfAet giar &2

(a) Assembly instructions / 3r&deft fAgsr

(b) List of tools required / 3Ta%ae IUHUT St Gt

(c) Part names, quantities, and materials / 9T & A,
AT 3R Gl

(d) Electrical wiring details / faga arafi faazon

Ans. ¢ | Sol. : BOM provides complete information
about all components used in the assembly. BOM
Sraett & IuaNT fohg Mg Teft W i O STHSERY &t 81

Q7. Which factor is critical when designing sheet
metal components for manufacturing? / R=sfor &

AT ofie Aee gewl  Bwrs wvd 99 F9 91 FRE
Ageaquf gler 82

(a) Color selection [ &1 Ta+

(b) Bend radius / 88 a4

(c) Number of views [ geat &t g&r

(d) File name | wIget 99

Ans. b | Sol. : Proper bend radius prevents cracking or
deformation during bending. 3fAd s o Ated ¥
RR 1 fagpfa & srarar g1

Q8. What is the function of the Flatten tool in
sheet metal CAD software? / 2ffe #eet CAD divedar
# TAed gl ol i T 8?2

(a) To increase thickness / AieTs g™ & fag

(b) To convert 3D sheet metal into a flat pattern / 3D
gfie Acd ol weile de d sgem & foig

(c) To change material / Gt sgem & faw

(d) To create holes / &g g & faw

Ans. b | Sol. : Flatten tool generates the 2D layout
needed for cutting and bending operations. %ie ¢l
hers 3R Ais ufehar & fAY 3mades 2D ASM3e a1 dT 8l

Q9. What is the main purpose of referring to a
'General Assembly Drawing' during the final stage
of a mechanical project? [ AfAea distae & sifaw
TROT & SR "9 3ae! 3@ (General
Assembly Drawing) @t 3@ &1 J&4 32T T &2

GENERAL ASSEMBLY DRAWING

(a) To identify individual part dimensions for
machining / #fifH & fog safaaTa vmT & ST & uga=
AT
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(b) To understand how all parts fit together as a
complete product / ag THs fh et T ves gof 3amg &
&0 H Qo 1Y Hd fthe gld &

(c) To select the type of raw material to be purchased
| @3 ST aTet e ATel S UehR I TI Al

(d) To perform heat treatment on separate parts /
S-S T UR SHCAT IUTR (heat treatment) &t
Ans. b | Sol. : A General Assembly Drawing shows the
complete product with all parts in their assembled
positions, helping technicians understand the
relationship and fitment between various
components. / Teh THTT 3 dell RE quf 3T i ITh
gt 9T & Tr eree i TS RS F fGErar 8, e
TR et fafHar gl & i daie 3R fthede ot a9g™ A
Aqg fAerdt g1

Q10. Which CAD feature helps in generating
automatic BOM? / g=ifeld BOM ==t # &1 |1 CAD
IR 7eQ T 8?2

(a) Flatten / eted

(b) Assembly environment / 3r&deft THaRR"He

(c) Exploded view / TaTwes &g

(d) Fillet / fthete

Ans. b | Sol. : The assembly environment can auto-
generate BOM based on inserted components. 3r&deit
QAR—IRAAC H STl 7Y "¢eh! & YR IR BOM ifeld U 4
CECIR]

Q11. Which type of tolerance is commonly applied
in assembly drawings? / et grEn & am=a: fhe
UhR &1 s A1 far simar 82

(a) Dimensional tolerance / 3marft Tgasfiedr

(b) Temperature tolerance / amH Hg-gftear

(c) Color tolerance / &1 gg=efterar

(d) Weight tolerance / asi= Sg-ftedr

Ans. a | Sol. : Dimensional tolerance controls
acceptable variations in part sizes. STH! Fg=Lfierdr
HATl & TR A Wihrf fHzdret et AfEa st 21

Q12. What is the function of corner relief in sheet
metal parts? / 2fte Aedt i & FiR Refiw &1 &rf =
8?

(a) To make decorative edges / =Tad! fhR T & foig
(b) To prevent tearing at intersecting bends / #isf &
fAer foig R e A & fag

(c) To reduce weight / a5 A &= & felg

(d) To increase thickness / fierE seM & faw

Ans. b | Sol. : Corner relief avoids material failure
where multiple bends meet. &R Rellh &g Al & Fem
R Gl & Hed § Farar g

Q13. What is the typical output of a flattened sheet
metal design? / wie 2fie Aew RRsmes @ am=
3MISeYe T g1 g2

(a) 3D model / 3D disa

(b) 2D flat pattern / 2D Weie Ge-

(c) BOM list / BOM gt

(d) Assembly view / 3r&eett &
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Ans. b | Sol. : Flattening provides a flat layout used for
manufacturing processes. Uetes Ufehar & famfor & fag 2D
Tle 13113 IR il 81

Q14. What is the function of an exploded view in
assembly drawings? / s 3187 # TaRIwAISE F hI
T hE 8?7

(a) To show internal wiring / sfidRes arafér feam™ & fag
(b) To illustrate how parts are separated and
assembled / I8 fe@™ & fAw fob 9mT F 31T SR STis ST
€

(c) To display color schemes / &1 It fa@m & forg
(d) To indicate material types / STt & UehR fo@™ &
feg

Ans. b | Sol. : Exploded views clarify the order and
position of components in complex assemblies. /
TeRIwelles & Sifeet rdaet! | Teehl & s 3R fRfd ot we
HAT 8

Q15. Why is it important to flatten a sheet metal
part in CAD? / CAD # 2fte #eet uré whl uted et ol
Hewaquf 82

(a) For coloring / 31 +=7 & foig

(b) To prepare it for manufacturing processes like
laser cutting / fA#for uftharsit S AR & & fag 3R
A & foig

(c) To reduce its strength / $TchT dTehd H &= & felg
(d) To create 3D views / 3D 32a 9914 & fag

Ans. b | Sol. : Flattening generates a 2D pattern from
a 3D sheet metal design for accurate fabrication. /
Getefi 3D <fte Aee feeire & 2D Ge sHran § difes w@éien
f#for 81 a1k

Q16. According to the diagram illustrating the
working principle of the standard orthographic
projection method, which statement best
describes the relationship between the projectors
and their respective projection planes (Frontal,
Horizontal, and Profile)? / Areh sitafurfther wistae™=
fafa & wrier fAgia & g2 T oRE & IgER, &b
T Y AiStaeR 3R I Hafdd isiaRr @i (vhed,
afast 3R viwrsa) & i e &1 Ga@ a1 qui T

&
v
. e WORKING
PRINCIPLE
= A
Horizontal Plané ~Profile Plane
afaer <

ORTHOGRAPHIC PROJECTION METHOD
Iiriffhe g fafer

(a) The projectors meet the projection planes at
oblique or acute angles. / HStaeR iStRM @i & fava a1
= 10T W fAerd g1

(b) The projectors are not parallel to each other but
are perpendicular to the object. / UiStee? G R &
THMICR 81 & AAfeh a¥g o iaad g

(c) The projectors radiate outward from a single point
towards the planes, creating perspective views. /
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UlStereR Teh gt felg & i bl 3R arer i 3R fadhivt gid §,
oo uRved (perspective) 393 s71d &1

(d) The projectors originating from the object are
parallel to each other and perpendicular to the
projection plane. / 3% & 3T g1 aTet Wsider Ush-gaR &
GHMICR 8id & 3R Ui Wi & siaad gid gl

Ans. d | Sol. : The core principle of Orthographic
Projection is that the projectors are parallel lines that
meet the projection plane at right angles
(perpendicularly). This is clearly visualized in the
image where, for example, parallel lines extend from
the object to the "Frontal Plane" and hit it at 90
degrees to create the view. The prefix "Ortho" in
orthographic means 'correct’, 'straight’, or 'at right
angles'. | siferuither UiStere™ &1 g fAgid I8 & foh
Tioider THFTAR F@TY it & i TIoiaR i & THehIoT
(o) w et 81 g 8fd & we w9 § @1 31 9kl § STel,
IETERUT o foIY, FHTIAR @MY a&] § "Theel WiH" deh thell g3 &
3R g97 g9 & forg 90 fuft R 3u& eaperclt 81 sitfurfthes #
St "t ot ared @Y, Her, a1 'gHGIT R g1 81
Q17. What is "K-Factor" in sheet metal design? /
ofte Aea fRomea & "K-theaez" =R 82

(a) A measure of color intensity / & & dierdT &1 ATg

(b) Ratio that determines how much material
stretches during bending / 3raTd St AYg= & &R ARt
& fedra ot RyiRd wear g

(c) Thickness of the sheet / sfiec &Y AteTs

(d) Weight of the part / ¥ &1 gsi=

Ans. b | Sol. : K-Factor is critical for accurate flat
pattern development in sheet metal parts. / K-thaex
effe Acer vt # Tt teie e e & folw Ageayut 81
Q18. What does "Bill of Materials (BOM)" help with
during production? / Id@TeA & IR "fae it
#eRaet (BOM)" faerd weg ohear &2

(a) Tracks employee attendance / o} JufRAA &t ¢
HAT

(b) Ensures all parts are available for assembly / Ig
gAfad o g foh ardaett o foiw Gt 9T Suerey €

(c) Controls machine speed / @ &t 7ifa Fdf3a wear &
(d) Defines product color / 3dTg T TT GRHTNT ST &
Ans. b | Sol.: BOM acts as a checklist to streamline
procurement and assembly processes. / BOM &g 3R
et ufchaneti sl erafeld s & g e dafeie & &9
H i e &

Q19. Which view best shows the relationship
between assembly components? / 3r&aedt gewhl &
it dey A o & fag @i a1 g ad aresT 87

(a) Isometric view / rgdmfds &

(b) Section view / M &

(c) Exploded view [ ToIwEE &

(d) Front view [ the &g

Ans. ¢ | Sol. : Exploded views separate parts to clarify
how they fit together. / TaawISs & W &l ST el &
s ag We gt ¥ foh @ HY Sed 81

www.teachtoindia.com

Trade Theory

Q20. What does "Design Detailing” include in a 2D
drawing? / 2D 31w A "favme= f3Rfdn” & a=m enfae
g g?

(a) Only part names / haet 9Tl & A

(b) Dimensions, tolerances, and notes / ATY, afcied 3R
e

(c) Company logo / @t ar dit

(d) Employee signatures / ®HaRI g&TeR

Ans. b | Sol. : Design detailing ensures manufacturers
have complete instructions for accurate production. /
3are & feiq gof fAder gfi

Q21. What is a "Hem" in sheet metal design? / fte
Hed faemea d "gu" T 82

(a) A hole in the sheet / sfic & ®¢

(b) A folded edge for safety and strength / e 3R
gt & felq a1 gar fobm

(c) A type of weld / 38 &T YR

(d) A decorative pattern [ Isiract de

Ans. b | Sol. : Hemming is used to eliminate sharp
edges and add rigidity. / 8fFT &1 ITANT A fhART ot
T T 3R S RAT s & g fehar Sirar 81

Q22. Based on the provided image, what is the
primary purpose of a 'Sub-assembly Drawing'? /
e &l T Bfd & YR R, 'Ta-AfAadd! JIRE" &1
s 3299 R 22

SUB-ASSEMBLY DRAWING
Ta-ardTet oA
(a) To provide detailed dimensional specifications for
manufacturing each individual part separately. / g
AT | Bl ST & T & foIg faeqga smarht fafader
UaT- heHATI
(b) To represent a group of related parts that are
assembled together as a single functional unit. /
Geferd 9Tl & Qeh THg o1 UfdfAfda &1 St Yohel sprafcaeh
TS o &0 H Teh 1Y rdeel fhy 9 &l
(c) To depict the complete, finished product and its
final operating instructions. / gof, 3R 3dTE 3R g%
sifam sifaRfen fAger @t gerfm
(d) To provide an artistic illustration for a marketing
brochure, without technical details. / de-tehl faaxoT &
T, faqor fererfent & flg Uep shetrares farsTor wre se
Ans. b | Sol. : As defined by the text in the image, a
sub-assembly drawing depicts "a group of related
parts assembled together as a unit." The gear
assembly shown is a functional unit that works
together but is part of a larger, overall system. / ST
fos ofa A faw 7y ¢are gr AR fomar M 8, oo -
el ST "Ueh TS & U A Ueh A1Y e fohg 19
Gefaa 9T & g ot qerfar &1 foamar man iR el U
I ShTS § STl Yeh TTY hiH Shidl § aifchd Ueh 93, T
f&%eH o fgw gl
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Q23. Which command is used to represent an
assembly in exploded format in CAD? / CAD &
3rdgett Tl YIRS Ry | R & fag fora swwis ot
IuAnT fohaT SiTar 82

(a) Join / i

(b) Explode / Tawts

(c) Mirror | iRz

(d) Flatten | Tt

Ans. b | Sol. : The Explode command separates parts
visually to show assembly structure. / IS HHTS
T ST G WU & ST T & dlfch el Tea-T @ 31
Q24. What is the purpose of a Parts List in an
assembly drawing? / 3rdael! 31T # urdd foe &1
32T HT 8?2

(a) To show colors / &1 Rem™ & faw

(b) To detail each component with quantity and
description [ U Tedh T AT 3R fdaror & a1y faxor 37
& fog

(c) To define tolerances / efered Ruifkd e & g

(d) To explain assembly steps / 3r&dett TRUT ST AREAT
FH & foig

Ans. b | Sol. : The parts list complements the BOM by
providing clear identification of components. / aéd
foiee BOM &l geeh! i W€ uga™ UG hidh OxT Sl 8
Q25. What is a Dowel Pin used for in assemblies? /
et # side A= a1 Sy fhw farg favan simar 82
(a) For decoration | <Trae & faw

(b) For alignment of components / Gcai & TR@UT & falg
(c) For welding / afedm & fag

(d) For painting / dfém o fag

Ans. b | Sol. : Dowel pins ensure precise positioning
of parts during assembly. / gide fU arddeft & R Tt
Fi vt fafa ghfaa oxd g

Q26. In sheet metal design, which feature is used
to create a bend in a flat sheet? / 2fic #dea fasirsa &
Teie oftfe A A a9 & fAg i a1 fieR sgah T smar
8?

(a) Extrude / va¥igs

(b) Bend / &8

(c) Fillet / fohcte

(d) Chamfer [ 37

Ans. b | Sol. : The Bend feature allows flat sheet metal
to be folded at specified angles, essential in sheet
metal fabrication. / §g HRR e 2fic Aca & AfdE wion
R AYe hY srgAfa 31 &, St 2fic A Fmfor 7 smagass
Q27. Why is geometric parameterization important
in sheet metal design for FEA? / FEA & farq ofte dea
fEemea & safada Refiessieq a4t agagef 82

(a) To randomly modify shapes / 3efaar st argfedes
& § Mg et & fag

(b) To control dimensions and features efficiently for
analysis / fasawor & fg S SR ha ol Heradigds
fRifd & & fag

(c) To decorate the model / Afsd &t I & faw

(d) To increase material thickness unnecessarily /

3T w9 G grf &Y Alers sem & fag
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Ans. b | Sol. : Geometric parameterization helps in
easily adjusting design features to meet analysis and
manufacturing requirements. / SafAdT REigESe=
ST thraed ot fa=atwor SiR fAefoT smasgerdrsti & SrgaR
ST & FHARINSIT et § AGE T B

Q28. Why is an exploded view important in
assembly documentation? / gl gEaTAiiaor &
TIITAIRE F T Ageayuf 8?2

(a) To hide internal parts / 3fidikes 9T &l U & foig
(b) To show the sequence and positioning of
components / geahl & 3iehd 3R R &t ™ & faw
(c) To make the drawing decorative / S I TuiTact
I & fag

(d) To reduce the number of components / Gcal &t
AT hH A & foIg

Ans. b | Sol. : Exploded views help technicians
understand how to assemble parts correctly. /
QRItTSE & dch-1RIAT Sl W bl et d¥tch © Srdael o |
HaG T 8

Q29. Which sheet metal feature allows for easy
folding along a predefined line? / &+ a1 2fie Aea
iR gdfRutfRa ¥ar & a1y smam wifesn i sigafa aar
&?

(a) Bend Line / §s &g

(b) Fillet / fthete

(c) Chamfer [ TwRR

(d) Sweep / i

Ans. a | Sol. : Bend Line indicates where the sheet
should be folded, critical in fabrication. / § @84 a8
gfdr g fos 2ffe ot el Higr ST nfey, St fAwfor # Agayguf g1
Q30. In the context of sheet metal part design and
fabrication, what is the primary structural function
of the feature labeled as 'RELIEF' in image? / 2fie
Aed gré fasmmesa ok Hfadheq & G &, image &
'RELIEF' (3rge / Refiw) & wu & deret farg g hi=R &t
AR S¥E-THS HRf /T 82

RELIEF

BASE FLANGE

(31 wieh) N\ 0 (318 / Refi)
EDGE FLANGE—~[ @ CcuTOoUT

Ew) | (FeaTe)
BEND RADIUS —* HEM

(@< =) (&)

(a) To provide a place for a tool to grip the part. / f&rt

3fISTR &l YT &l Uehe+ & el SHIg UG AT

(b) To reduce the overall weight of the bracket. / e

% Pl oI i hH AT

(c) To prevent tearing of the material at the corner

during the bending process. / e &I UfthaT & SR &

R Gt & thed t AepAT

(d) To increase the overall stiffness of the bracket. /

Sche & THY HSRAT & FSHTI

Ans. c | Sol. : In sheet metal work, a relief cut (like the

one shown) is critical at corners where two or more

bends meet. During the bending of adjacent flanges,
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the material at the corner intersection would
otherwise be under extreme stress and try to deform
or bunch up, leading to tearing or cracks. The 'RELIEF'
cut provides space for the material to move into,
thereby preventing stress concentration and ensuring
a clean, undamaged bend. / ¢ffe Aed g &, ST W) Sigi
3l a1 3ifdrep At fAerd €, Tah Rellw e (S19 6 Reamar mam 8)
eyl 31 Wi TSt & e & dXF, B & Hfaee W
gt It A ara # gttt 3fR fagpd g1 a1 gehgl g
<hY hIfeT HfT, FITH theT a1 SRR 311 Hehell &1 'RELIEF' e
Il ht 3iER ST o Y ST71g UeM ol 8, 59 dera
QehTIT aht kT SIT WehdT & 3R Teh AT, &ffded Alg gRfad
feraT ST erdt 21

Q31. Why is detailing important in 2D assembly
drawings? / 2D 3r&uedt grEn # f2fan ot ageaygef gt
&?

(a) To increase drawing size / STET &I 3R FGMH & AT
(b) To provide clear manufacturing instructions / g
fAmfor Ader 37 & g

(c) To confuse the reader / UTaeh &t YA & & faw

(d) To hide critical dimensions / Fgaquf AT UM &
feg

Ans. b | Sol. : Proper detailing ensures that every
component is fabricated and assembled correctly. /
3fara feefeim ag ghfad et & fh s gee ot T8 & &
g SfR e fohaT SITa|

Q32. Which feature allows unfolding of a sheet
metal part to view its flat pattern? / foeft ofie dea
T &l HTHITS HRh ITHT Feie det 3@ & fag i @
R vt foRar st 82

(a) Flatten / weted

(b) Extrude / TaRigs

(c) Revolve [ Ratea

(d) Mirror /| R

Ans. a | Sol. : Flatten generates a flat representation
of the bent sheet for manufacturing purposes. / %ied
g1 g8 2fic &1 wie ufdffda daR awar ¢ arfes fAmfor fésar s
ed

Q33. Which CAD feature is used to zoom into a
specific area of an assembly drawing for clarity? /
& fAT &9 T1 CAD iR Iuah fokar sirar &2

(a) Detail View [ f&¢a &g,

(b) Section View / §&M &

(c) Exploded View [ Getites &g

(d) BOM / dftefiga

Ans. a | Sol. : Detail View enlarges complex areas of a
drawing for better understanding. / f3¢@ g gET &
Sifeet & ot 98T hech AgdR THeT UM hedl g

Q34. Why is it important to include tolerances in a
2D assembly drawing? / 2D 3rdaeft g1ET # efe’d
MR AT T Ageayof 82

(a) To confuse manufacturers / fRafarsnt & ¥fad & &
feg

(b) To allow acceptable variation in dimensions /

S # e fAgar 6t ergafa 33 & faw
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(c) To reduce drawing size [ ST I 3THR HH A
fag
(d) To avoid precise production / @e @G & I &
feg
Ans. b | Sol. : Tolerances ensure that parts fit and
function properly despite minor dimensional
differences. / feid g RfAd =T & foh BI¢ s iR
& FIIS[g T Tal &7 & fthe 3R &Rf &l |
Q35. Which sheet metal feature is used to connect
two parts using a small protruding tab? / 81 3w
§T & T IUENT &k &1 Ul @t SitsA & g & & ofte
Aed heR I Ot et 82
(a) Tab and Slot / & 3iR wife
(b) Hem / &4
(c) Bead / &
(d) Flange / detwst
Ans. a | Sol.: Tab and Slot connections assist in
alignment and assembly without additional fasteners.
| &9 3R Wife e sifdRad hre=RY & famm @R@gur 3k
el # Aag Hed Bl
Q36. Why are exploded views useful in
maintenance manuals? [ #39 A731 § TS F
i Iuantt gid €2
(a) To confuse technicians / d&-I{AGT &l YT HA &
feg
(b) To clearly show how parts disassemble and
reassemble / I8 W ¥ Y @™ & faw fob 9mT Ha 81wt
3R R & gea &
(c) To hide critical components / Agaquf Gehl &t gu™
& fog
(d) To reduce documentation / GEITASIIehRUT Y R b
fag
Ans. b | Sol. : Exploded views make maintenance
tasks easier by visually guiding the process. /
TIWAISE & G99 &Y § UfhaT T ANTGL ich I@R@TE it
! T ST &
Q37. Why is bend allowance calculation necessary
in sheet metal fabrication? / 2fiec Aca Rafur A d=
STATSH ) TUMHT T ST 82
(a) To guess material length / rTft &Y @STE 1 STAT
R & fog
(b) To accurately develop flat patterns considering
bends / AT &l &I H & gU Tic G ot Tlleh &a 9
faenfla e & forg
(c) To increase scrap / “hd s & faig
(d) To ignore material properties / STt ot &t SFaET
HA & fog
Ans. b | Sol. : Bend allowance ensures precise cutting
before bending operations. / dg 339 AlgA ¥ Ugat
e i gRfAa a8
Q38. Which feature in sheet metal design is used
to fold an edge twice for safety and strength? /
TR 3R FoTget & farg fr Y @) AR wiEd & fare ofte
Aed f29ms A &9 91 R Suah giar &2
(a) Tear Drop Hem / kIR gfa g#
(b) Bead / dfts
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(c) Flange / wet~st

(d) Chamfer [ 37

Ans. a | Sol. : Tear Drop Hem eliminates sharp edges
while enhancing durability. / fezR gfa 84 dsf fohRT @t
AT T § 3R FoTee ST &

Q39. Determining the most suitable feature for
designing bends in sheet metal components / 2fte
Hed gl | A1 f2eme A & A 9ad Suged hier
RuifRa &

(a) Flange / weifst

(b) Chamfer [ 7=

(c) Fillet / fohcte

(d) Shell / g1

Ans. a | Sol. : Flange adds extended edges by bending
sheet metal / geist 2fte fea ot AigaR fAwTRd fhR Siigdr
g1 Itis crucial in sheet metal fabrication / ag gfte #ea
fator & Agayguf 81

Q40. Identifying why relief cuts are added in sheet
metal bend areas / 2fte Aea & #is a &= & Reflw
FeH [ SIS oI §, a8 ugaH|

(a) To reduce weight / a9 & & & foig

(b) To avoid material tearing during bending / Aigd
T arf} & theat @ g9 & faw

(c) To improve appearance / 3uf@ifd gara & fag

(d) To simplify welding / afes &t Wt 1 & foig

Ans. b | Sol. : Relief cuts prevent stress concentration
at bends / Refith Shed AISI UR d1G THRIAT i IUdhd g
Q41. Evaluating why K-factor is important in sheet
metal design / 2ffe Aee f2wea # K-thaex @i Agayguf
8, T9HT gegichd el

(a) It defines material color / ag Tl &1 1 AR Hrar
g

(b) It determines bend allowance / Ig A3 =1 Aeiika
FAT 8

(c) It increases sheet thickness / ag 2fie & Aters TerdT &
(d) It controls welding gaps / I8 afes g &t T
FAT 8

Ans. b | Sol. : K-factor influences how material
stretches during bending / K-%aex ag gwTfad ar g i
A8 & R IRt e heldl 8

Q42. Evaluating when to use bend relief in sheet
metal components / 2fie Aeat gea! # o= Refiw @1
IUGNT hal T 8, FHRT Jedich hel

(a) When sharp corners are required / S& &< i1
3TILThdT gt

(b) When avoiding tearing at bends / #igi &R thed &
o & forg

(c) When increasing thickness / #ierg s & foig

(d) When adding decorative features / Isiract bhias
Sie & forg

Ans. b | Sol. : Bend relief prevents material failure
during bending operations / &3 Reftts Hig Tt & R
Tt <ht fathetdT ot Aeha &1

Q43. Analyzing why flat patterns are generated in
sheet metal design / 2fte #ea fasis # vele e Fai
T 1 &, SR fAsawor 3|
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(a) For aesthetic purposes | digd wRisH! & fog

(b) To visualize bending process [ #iga &Y ufthar &Y 3w@A
& fag

(c) To prepare for manufacturing and cutting / fAmfor
3R hers 6 Rt & foiw

(d) To reduce material cost / Il ANTT &H A & fAdQ
Ans. ¢ | Sol. : Flat patterns represent unfolded sheet
metal for fabrication / wic e fAnfor & faw ofic Aea a1
3 hices ¥7 fe@rd gl

Q44. Evaluating the benefit of using standard
sheet metal features in CAD / CAD # A< 2fte dea
et T SUFNT TR T ATH Jedich el

(a) Reduces design flexibility / 38 e & e
g

(b) Ensures manufacturability / f#for atwrar gRfaa
AT

(c) Increases material usage / 9Tt IUANT IGIAT &

(d) Improves graphic quality / Tfthes TuTeaT GERAT &
Ans. b | Sol. : Standard features align with industry
practices for easier production / ATeh et It T3t
& 1T Hl WTd § dlich 3G ST i

Q45. Determining why sheet metal parts require
bend allowance calculation / 2fie #eet udw # a3
A3 ) T T Tk €, a8 fRuiRa &3

(a) To increase material cost / Tmft ANTd de™ & faw
(b) To compensate for material stretching during
bending / Aigd w9a 9t & f&ama &t wRUE A & o
(c) To change material type / STt TR dgeH & felg
(d) To improve surface finish / @iag fefer gam= & fag
Ans. b | Sol. : Bend allowance ensures accurate flat
pattern dimensions / § 3T TcIh Teie Ue ™
gAfad axa g1

Q46. Determining the purpose of assigning part
numbers in assembly drawings / 3r&aet grET & ard
HaR 3T A 1 3294 RuiRa w1

(a) For aesthetic reasons | Tigd sruT & faw

(b) For easy identification and tracking / 3T gga™
3R ¢fhr & farg

(c) To reduce drawing size [ ST I 3THR HH A
ferg

(d) To define material properties / @t 7oT RN
& & fag

Ans. b | Sol. : Part numbers link physical components
to documentation / Uié FeR ifde Teh! &l gEaa 9
SIEGE]

Q47. Determining when to use a BOM in sheet
metal assembly projects / 2fie Aea sr&aed Mtaew &
BOM ahT SUINT <hdl 3T &, g AeiRa il

(a) Only for large assemblies / dhae 93 3&ae! & fdlg
(b) Whenever multiple components are involved / 5i&
oft g geah M 8t

(c) Only for decorative parts / shael GoiTad! 9T & g
(d) When no welding is required / 519 afegm &t
STTAShdT 7 &
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Ans. b | Sol. : BOM clarifies component list, aiding in
procurement and assembly / BOM &cd Tl WE &l &,
TG SR aaett # AGG hedT 8l

Q48. Determining when to use flat pattern
generation in sheet metal CAD software / 2fte #ee
CAD HTTedIR # Tele Gt S=R2AA T IUANT ohdl e &,
Tg RuiRa &3
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(a) Before bending operations / #ig<t & T § Ugal
(b) After painting / BféT & arg

(c) During assembly / 3/@gett & R

(d) For exploded views | TaIwtss & & fag

Ans. a | Sol. : Flat patterns guide cutting and bending
processes | Teie e whers 3k Aig ufthar o1 Anfeela sea
gl
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