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Preface | udra+T

This book, Industrial Robotics & Digital Manufacturing
Technician, 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 hd

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

Learning Trade Theory

Outcomes

LO-1 Recognize & comply safe working practices, environment regulation and housekeeping.

LO-2 Identify the customer needs & Product specifications.

LO-3 Apply the knowledge of industrial engineering drawing & requirements.

LO-4 Identify and explain various types of Industrial Robots and perform their configuration.

LO-5 Identify the Robotic Cell Components & Application tools Cell Components.

LO-6 Perform installation check of robot mechanically and electrically.

LO-7 Power on the Robot and making the cell Healthy for programming.

LO-8 Run operations with Teach Pendant key functions & user interface for teach pendant.

LO-9 Identify the Industrial Robot simulation tool/software.

LO-10 Apply the knowledge of robotic Coordinate system.

LO-11 Perform Jogging of the industrial robot using virtual programming pendant.

LO-12 Demonstrate the need of add on assembly and perform as per application.

LO-13 Perform work on Application based components used in robotic cells and understanding
their parameters. (e.g. Welding system, component holder gripper, external auto
operation setup, etc.

LO-14 Identify architecture of welding robot system, establish communication with PLC and
assemble welding torch for operation.

LO-15 Perform Interfacing of work piece holding Grippers in Robot.

LO-16 Perform Importing, Exporting & Selection of robotic program.

LO-17 Read existing program & execution techniques.

LO-18 Perform Operation of industrial robot.

LO-19 Program the Robot following the Safety procedure for Programmer.

LO-20 Explain the industrial need of robotic programming Simulation.

LO-21 Create a program with the help of Robotic Simulation software.

LO-22 Perform remote monitoring and connectivity of Industrial Robot.

LO-23 Carry out Preventive Maintenance & Basic troubleshooting.

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.

Material Science

Types of metals, types of ferrous and non-ferrous metals. Physical and mechanical
properties of metals. Introduction of iron and cast iron. Difference between iron & steel,
alloy steel and carbon steel. Properties and uses of rubber, timber and insulating
materials.

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

Density

Speed and Speed and velocity - Rest, motion, speed, velocity, difference between speed and velocity,
Velocity, Work, acceleration and retardation. Related problems on speed & velocity. Work, power, energy,
Power and HP, IHP, BHP and efficiency. Potential energy, kinetic energy and related problems.
Energy

Heat & Concept of heat and temperature, effects of heat, difference between heat and

Temperature and
Pressure

temperature, boiling point & melting point of different metals and non-metals. Scales of
temperature, celsius, fahrenheit, kelvin and conversion between scales of 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. Problem of heat loss and heat gain
with assignments. Thermal conductivity and insulators. Pressure - Concept of pressure
and its units in different system.

Basic Electricity

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

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
Engineering layout of 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

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric

reading of Projections. Methods of First Angle and Third Angle Projections (Definition and
Drawing Difference).

Reading of Job Reading of Job Drawings related to respective trades.

drawing of

related trades

Modules Employability Skills

Introduction to Outline the importance of Employability Skills for the current job market and future of
Employability work. List different learning and employability related GOI and private portals and their
Skills 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 towards society etc. that are required to be followed to become a

Citizenship 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, 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
offine 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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5.1.1 Introduction to Robotic Cell Components
(Fig. 5.1)

A robotic cell is an integrated automated
workstation where an industrial robot works
together with controllers, sensors, tools, and
peripheral devices to perform manufacturing
operations automatically. It is designed to carry out
tasks such as welding, assembly, material handling,
and machine loading with minimum human
intervention. The main purpose of a robotic cell in
industrial automation is to improve production
speed, ensure consistent product quality, and reduce
manual labour. A robotic cell forms part of an
integrated manufacturing cell, where different
machines, robots, and handling systems operate
together in a coordinated manner to complete a
manufacturing process efficiently.

5.1.2 Main Components of a Robotic Cell

A robotic cell consists of several important elements
that work together to perform automated tasks. The
major components include the robot manipulator,
robot controller, end-of-arm tooling (EOAT),
workpiece handling devices, sensors, safety
devices, and material handling systems such as
conveyors or pallets. Each component performs a
specific function to ensure smooth operation of the
robotic system.

5.1.3 Classification of Robotic Cell Components
Robotic cell components can be classified into
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different categories based on their functions. The
robot manipulator performs mechanical
movements similar to a human arm. The robot
controller acts as the brain of the system and
controls all robot motions. End-of-arm tooling
(EOAT) such as grippers or welding torches performs
the required task. Workpiece handling devices
position the job correctly. Sensors and safety
devices monitor operations and ensure protection.
Material handling systems move materials between
workstations.

5.1.4 Constructional Features of Robotic Cell

The construction of a robotic cell includes a proper
layout arrangement for efficient movement of
robot and materials. The robot is mounted on a rigid
base or floor structure for stability. Workstations,
fixtures, and conveyors are arranged within the
robot’s working envelope. The entire cell is
surrounded by safety enclosures, fences, and
interlocks to protect operators and prevent
accidental entry into the working area.

5.1.5 Block Diagram of a Robotic Cell

A robotic cell operates through the interconnection
of several components. The robot manipulator
receives commands from the controller. Sensors
provide feedback to the controller for accurate
operation. The end effector performs the actual task
on the workpiece placed in the workstation or
fixture. A safety system monitors emergency
conditions and stops the operation when required.
5.1.6 Working Principle of Robotic Cell

The working principle of a robotic cell is based on
coordinated interaction between the robot,
controller, sensors, and peripheral equipment. The
controller sends programmed instructions to the
robot manipulator to perform movements. Sensors
detect the position or presence of workpieces and
send signals to the controller. The robot uses the end
effector to perform the required operationin a
predefined sequence. This automated cycle
continues repeatedly to achieve continuous
production.

5.1.7 Applications of Robotic Cells

Robotic cells are widely used in modern
manufacturing industries. Common applications
include welding cells for automated welding
operations, assembly cells for component assembly,
pick and place cells for transferring parts, machine
tending cells for loading and unloading machines,
and packaging cells for automated product packing.
These applications increase production efficiency
and maintain consistent product quality.

5.1.8 Merits and Demerits of Robotic Cells

Robotic cells offer several advantages in
manufacturing industries. They provide high
productivity, improved accuracy and
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repeatability, reduced human effort, and
increased safety by minimizing human exposure to
hazardous operations. However, they also have
some limitations such as high initial investment
cost, requirement of skilled programming and
operation, and regular maintenance expenses for
smooth functioning of the robotic system.

Trade Theory
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5.2.1 Introduction to Mechanical Installation of
Robot (Fig. 5.2)

Mechanical installation of an industrial robot refers
to the correct mounting and fixing of the robot
structure on a stable base or mounting structure.
Proper installation ensures safe operation, positional
accuracy, and long-term reliability of the robot
system in automated manufacturing environments.
Industrial robots generate dynamic loads during
motion; therefore, a rigid and properly aligned
installation is essential. Before installation, certain
requirements must be verified such as availability of
a strong foundation, correct mounting surface,
adequate working space, and proper handling
equipment for lifting the robot. The installation area
must be clean, vibration-free, and capable of
supporting the robot’s weight and operational load.
These requirements help prevent misalignment,
vibration, and mechanical failure during robot
operation.

5.2.2 Types of Robot Mounting Methods

Industrial robots can be mounted in different ways
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depending on the application and workspace
requirement. The main mounting methods include
floor mounting, wall mounting, ceiling mounting,
and rail or track mounting. In floor mounting, the
robot base is fixed directly on the shop floor
foundation, which is the most common method in
industries. Wall mounting is used when floor space
must be saved and the robot is fixed vertically on a
rigid wall structure. Ceiling mounting allows the
robot to work from the top side of the workstation
and is useful in assembly lines with limited floor
area. Rail or track mounting enables the robot to
move along a linear path, increasing the working
range of the robot.

5.2.3 Constructional Requirements for Robot
Installation

For proper installation, the robot requires a strong
foundation and a rigid base plate to support
operational loads. Anchor bolts and accurately drilled
mounting holes are used to secure the robot base to
the foundation. Proper alignment and leveling are
necessary to ensure that the robot axis operates
accurately and smoothly without mechanical stress.
5.2.4 Mechanical Installation Procedure

The installation process starts with site preparation
where the foundation surface is cleaned and checked
for flatness. The robot base is then positioned
carefully on the mounting plate using lifting
equipment. After positioning, mounting bolts and
anchor bolts are tightened securely. Level checking is
carried out using leveling instruments to ensure
proper alignment. Finally, mechanical stability of the
robot is verified by checking bolt tightness and
ensuring there is no vibration or movement.

5.2.6 Safety Precautions during Robot Installation
During installation, electrical power must be isolated
to avoid accidental startup. Proper lifting equipment
such as cranes or hoists should be used for handling
heavy robot structures. All mounting bolts and
mechanical components must be tightened properly
to ensure safe operation.

5.2.7 Advantages of Proper Robot Installation
Correct mechanical installation provides smooth
robot movement, reduces vibration during
operation, increases service life of mechanical
components, and improves positional accuracy and
production efficiency in automated manufacturing
systems.
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Fig. 5.3: Comprehensive Overview of Typical Industrial Robotic Cell Components and Peripheral Device
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5.3.1 Introduction to Peripheral Devices (Fig. 5.3)
Peripheral devices are auxiliary equipment
connected to an industrial robot to support its
operation in a robotic cell. These devices help the
robot perform tasks such as sensing, material
handling, inspection, and safety monitoring.
Peripheral devices are not part of the robot arm itself
but work in coordination with the robot controller.
They improve the functionality and efficiency of the
robotic system. In a robotic cell, these devices ensure
smooth workflow, accurate operation, and safe
interaction between machines and operators. Their
integration enables fully automated manufacturing
processes in modern industries.

5.3.2 Types of Peripheral Devices in Robotic
System

Peripheral devices in robotic systems are classified
based on their function. Sensors are used to detect
position, presence of objects, temperature, or
proximity. Conveyors are material handling devices
that transport workpieces from one station to
another. Fixtures and work holding devices securely
hold components during machining or assembly.
Safety devices such as light curtains, emergency
stops, and safety scanners protect operators and
equipment. Tool changers allow robots to
automatically change end effectors to perform
different tasks. Vision systems use cameras and
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image processing to guide robots in inspection and
object identification.

5.3.3 Constructional Features of Peripheral
Devices

Peripheral devices generally consist of a mechanical
structure, electrical components, and
communication interfaces. The mechanical structure
provides physical support and proper mounting in
the robotic cell. Electrical connections include
sensors, actuators, power supply, and control wiring.
These devices are connected to the robot controller
through input/output (I/0) modules or
communication networks. Proper interfacing ensures
accurate signal exchange between the robot and
peripheral devices.

5.3.4 Working Principle of Peripheral Devices
Sensors detect the presence or position of objects
and send signals to the robot controller. Conveyors
transport materials continuously or intermittently
between workstations. Tool changers allow
automatic switching of end effectors so that the
robot can perform multiple tasks. Safety sensors
detect hazards such as human entry into the working
area and immediately stop the robot to prevent
accidents.

5.3.5 Block Diagram of Peripheral Device
Integration

Peripheral devices are integrated with the robot
controller through control signals and
communication interfaces. The robot controller
receives input signals from sensors and safety
devices and sends output commands to conveyors
and tool changers. This coordination ensures
synchronized operation of all components within the
robotic cell.

5.3.6 Applications of Peripheral Devices in Robotic
Cells

Peripheral devices are widely used in automated
material handling systems where conveyors move
parts to robotic stations. Vision systems and sensors
help in inspection and quality control. Fixtures assist
robots in assembly operations by holding parts
accurately. In packaging and palletizing applications,
conveyors and tool changers improve speed and
flexibility of production.

5.3.7 Merits of Using Peripheral Devices

The use of peripheral devices increases the level of
automation in manufacturing systems. They improve
productivity by reducing manual intervention and
cycle time. Safety devices enhance operator
protection and prevent industrial accidents.
Peripheral devices also support flexible
manufacturing systems where robots can perform
multiple operations efficiently.
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5.3.3 gRefia Iuaruit HY T fadeand

R IUROT GHTIG: Teh i Txa, fagld geanl 3R
TR $Xhy O e a1 gid 8| aifaes e wifaa
THAT U g SR Aeifess Tt & Sfaa arsfén gifga
T g1 faggd saerl J SR, Tarue, UTaR Il deit
0T araféT enfae gidt 81 3 Sueor sYe/3mseye
(I/0) AfseT a1 TAR Aedch o ATHHA Y Adie helerk I T3
gid &1 3T e Aate 3R uRefra Iuepron &
Gt e SieH-uer gRAfga sl 8

5.3.4 gfRefla Suerrun 1 Rt RAgia

TR gt i IufRfa a1 AR a1 gar & rd € SR Adie
theleR ot et AoTd €| R Irlt &t o Wl &
S AR a1 =T o 1Y gRag ohxd 8| Tl 9ok U8

gthaex & WTferd URad & SAfd 3 & dTfeh Aeiie g
1Y R Feh | GR&T YR i &5 § A oh T S Gl
Ak 2a B

5.3.5 uRefta Iuarror Tehlehvur & scifeh 3IRE

gReflg Iuehzor AT R ik §aR Sexthd & ArenHd &
S ShgleR o A1 Tehlcpd fhY ST ¢ | ST ehglelk I8
3R YGREM IURROT I 3Ye fRATel UTed ohdl & 3R et
YT ¢ TR ehl HTICYE HHTS ASdT ¢ | Tg TH-<d Adifeeh
9l & Hiar qoft geenl & THenTiore derer st gRfga
FHAT gl

5.3.6 Waifees da1 # uRefla Iuepron & srgy=T
uRefla Iuehor TaTferd Il yseq yunferat & aarges =g
Y IUTNT foh ST & ST8T heddR 9N ot Aeifees Wl deh
ugard &1 fae e ik SR Fderor qur forem i
T ggrIdT hed & | foharmR Srdaefl Gamer & SR 9T bl
Téleh Y T Uchgahe AdIe hl GgHIAT Thd & | GehforT 3R
AeT3fSiT STy & ehaar 3R gt o Icute i T1fy
3R TfeTu= Srd 81

5.3.7 uRefra Suaron & IuahT & e

gReflg IuehoTt ot IuaT fafAmfor gonferat & @eares &
R ! IGIAT &1 A A3 gEI&Y 3R Teh JHY i HH ik
ITEehdl H GUR d & | GREIT IUHRUT SATURCR Y ZRe&T ohl
FEId & SR Sfienfien gHearai ol Aehd &1 aRefg I
Tttt fafamfor gonferat @ off g9 axd € T8t Aeie
37Ich 1T chl GHRATATYdh R Tehd & | WraTferd fafAafor
gonferal # Icdre- G&rar|
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MCQ's | srgfaeredta as

Q1. What is the main function of a robotic cell in
industry? / IeiT # FAsifes A o1 =g wrf o 82

(a) Decoration / g<iace

(b) Performing automated tasks / @aiferd &l el
(c) Selling products / 3T s==T

(d) Transporting humans / A=l &t & ST

Ans. b | Sol. : A robotic cell is designed to automate
repetitive and precise tasks. / Asiféd I Qg ST arat
3R Tt Pl ol WATferd A o foly I/ ST 81

Q2. Which safety device is commonly used in
robotic cells? / Aaifeeh A1 A MHAR UR I AT R
IYHRUT IYGNT giaT 82

(a) Screwdriver / Gaeg

(b) Safety light curtain / gRef HamTeT Uaf

(c) Drill / fg=

(d) Welding gun / af&T ™

Ans. b | Sol. : Safety light curtains stop the robot if
someone enters the work zone. / af¢ i3 & &= & vasr
AT & dt GRETT Ueh1eT UGl JAeie il ek T 8|

Q3. What is the main benefit of customizing a
robotic cell? / Aaifes I« & srggpfca &= &1 g=
AT T 82

(a) Increase power usage / fasTeft &t @ua sgMT

(b) Match robot to specific application / Jeie &t fagiy
1 oh SITER ket ST

(c) Reduce accuracy [ TétadT &H EAT

(d) Delay operations / Tt & & &<l

Ans. b | Sol. : Customizing ensures the robot
performs efficiently for specific tasks. / 3/&qe T8
gAfAa s 8 fon Jaie fafre sl o forg Fererar & rf
Q4. What is a common application tool in welding
robots? / af & Adie # Tk WHIT SITUIRT IUHRT i
qrg?

(a) Paint gun [ de T

(b) Suction cup / =M &U

(c) Welding torch / afedm et

(d) Screwdriver [ t=rhg

Ans. c | Sol. : Welding robots use torches as end-
effectors for joining materials. / AfeET et i 1 IuThT
Rt ol Siie & fog = 8

Q5. A robotic cell typically includes / Qe sifees d«
# R UR A gar @

(a) Only the robot / dad et

(b) Robot, controller, sensors, and safety devices /
aile, Thgter, TOR R JRETT IUHT

(c) Office table / srafe™ ft A

(d) Manual tools / #37e ITehvoT

Ans. b | Sol. : A complete robotic cell consists of
multiple integrated components for safety and
functionality / Te guf Jeifees a1 & grem ofk wrfemar &
forg &E gehieha Tea g &l

Q6. A vision sensor in a robotic cell is used for /

Aaifeer A« A A= Ao o1 sy frar siaT @

www.teachtoindia.com

Trade Theory

(a) Air conditioning / TaR i1t & forg

(b) Object detection and positioning / a&] & Tga™ 3R
fefa Fakor & fog

(c) Power backup / OTaR s&sid & g

(d) Worker attendance / &iffs Suf@dfa & faw

Ans. b | Sol. : Vision systems help robots to recognize
parts and adjust operations / fas e Aete @t ww
& Uga™ I IR HATe i ARSI et # Heg ded 8l
Q7. Which of the following is NOT a component of
robotic cell? / fA=faf@a A @ wi9-41 A=ifes da &1
e el @

(a) Robotic arm / &ifees sfsm

(b) End-effector / Us-gtheex

(c) Conveyor | @aaR

(d) Typewriter / CIsURIER

Ans. d | Sol. : Typewriters are not used in robotic
automation / TEURTEER &1 ek TaTe # ITFNT g1 gidT
gl

Q8. A factory plans to install a robotic arm
permanently at one workstation for stable
operation and better load handling. Based on the
image, which type of robot installation is most
suitable? / e thaedt forelt v Friee R f@R dae=
3R AR WR T8 &mdT & fag Asifes amf ) wrft =g
@ Rfta AT Jredt 81 O & uR W, hi=-|r1 Adle
LT Ta9 Iuga 82

OSSP s
a) Floor mounting / wsf AR3féT
b) Wall painting / &far dfén
¢) Hand carrying / 819 & I&The o STHT
d) Ceiling fan fitting / &d T ftafe
Ans. a | Sol. : Floor mounting means fixing the robot
securely on the floor so that it can work with stability,
accuracy, and safety at a fixed location. This type of
mounting is commonly used in industries where the
robot handles continuous operations and heavier
loads. / wef AR a1 a1 & Aeite ht thef R ASTet & wifua
AT, dTfch a8 U FAfYa I R Q=1 Téiadr ofk gren &
1 S R Goh | 39 UehR <hl HISTET ht IuFIT It |
HHTId: g1 [hdT STTdT & T8 Adie AR i &l g 3R
3TUETehd 31fdeh WR YHTeTdT 81
Q9. What is the primary role of a robot controller
in a robotic cell? / AaifRs I« # Aste s fif =
ftrent @ gt 82
(a) Hold the robot / Jdie @t UehgAT
(b) Cut the workpiece | &I &t @re-T
(c) Process instructions and control robot movement /
=1 ot TR et SfR Ate i fd ot FRifa s
(d) Act as a backup system / Sesd Req & ®u F &wRf
h3HAT
Ans. c | Sol. /ar@&r: The robot controller functions as
the brain, executing programmed commands for
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robot motion and operations. / Jdte A= Al Hi
IRE R BT & SR T fony 71g e & SigaR Aeie 6
i 3R S ot fAAfHa T 81

Q10. What is the use of a teach pendant in robotic
systems? [ Wsifees fAwen & &g dde 1 Iy w1 g2
(a) To measure temperature / dM9a AT & fog

(b) To move and program the robot manually / st
I Ao T IR T & o forg

(c) To lift the robot / st I&M & foiw

(d) To record audio / 3iffgat Reris & o forw

Ans. b | Sol. /e&arET: Teach pendants are handheld
devices used by operators to manually control and
program robot positions. / €/ Ue U geace feasd
endT 81

Q11. Which tool helps the robot detect object
positions and alignments? / @I<-|T IUHUT Adlle &t
aEgail Y A R TIGUT T gaT T & A et g?
(a) Motor driver / Alex 38R

(b) Proximity sensor / THiuar 9

(c) Vision system / fas= Ren

(d) Air compressor [ TR &hUeR

Ans. c | Sol. /e Vision systems use cameras and
software to allow the robot to "see" and locate parts.
| o= faes heRY SR ATUedTR T SUANT ehch Adie ht axgd
"&E" iR Ih! FRfT FRufka &  Agg w=ar 81

Q12.1n a robotic welding cell, what tool is
customized based on welding type? / ua eifes
AfeST A | I A1 IuSoT AEET YhR & STUR W
Srgpfad favar sirar 82

(a) Power supply / TR 9w

(b) Torch or welding end-effector / & a1 afedn vs
Fhaex

(c) Linear actuator / 3 gaguex

(d) Load cell / &g @«

Ans. b | Sol. /a&reT: The welding tool must be
configured for MIG, TIG, or spot welding as per the
application. / AfcET IuehoT Al Yfteiche™ & SAR MIG,
TIG a1 wife afedt & foig iR fohaT Srar &1

Q13. Which robotic tool is used to track part
presence in an assembly line? / 3r&aet 139 & WTT
6 sufRAfS Y ¢ A & fw -a1 Aeifew Iuerzor
IuAnT fohaT SiTar 82

(a) Motor relay / Az Ret

(b) Limit switch or proximity sensor / faifae fea=a ar
GHiar TR

(c) Hydraulic cylinder / grsgifera Ridis?

(d) USB drive / gu&sh grsa

Ans. b | Sol. /et Proximity sensors detect nearby
objects and confirm whether parts are present in the
correct position. / AT 9= UTH Y gEG3H H1 IdT HI &
3R gf® oxd ¢ foh T agl fafa 7 g ar =gt

Q14. Which robotic cell component ensures human
safety during robot operation? / ¥i€ie 3iTaR2M &
R AT Re1 JRAFAT = aret geh HF a1 @2

(a) Teach pendant / & d3de
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(b) Vision system / fae= f@es

(c) Safety enclosure or fence / gR&m &1 a1 18

(d) Servo motor / Iaf Atex

Ans. c | Sol. : Safety enclosures restrict access to the
robot’s operating zone to prevent accidental contact.
| GRem R Aee & ATWRAET & des ugd ol A axd ¢ arfen
3Tehf ek Uh § &1 ST Gah

Q15. What customization might be required in a
robotic cell used for painting versus welding? /

# I IT G HTaTh &l Ahdl 8?2

(a) Change robot color / JEie &1 AT F&AT

(b) Replace end effector and update programming /
UE Stherex &l SeetT 3R TR et ruse e

(c) Increase robot weight / Asite &I TS ST

(d) Remove safety devices | gRe&iT JUHUT hl §HT

Ans. b | Sol. : Different tools and process parameters
are needed based on the application, requiring task-
specific configuration. / SN & YR TR fAfHa IJuehor
3R ufchar Rrfiex &I sasaehd gidt 8, forad srd-fafe
=g srrasges giar g1

Q16. Arobot is to be installed in a factory where
floor space is limited, so the machine is fixed on a
vertical surface. Based on the image, which
mounting method is most suitable in this
situation? / e thaedt A Adite i Tt sTe e e
& STel wef &Y S1g @A 8, safae Aefia &l Swafer sag w®
T STt g1 R & snuR R, 39 fRAfa & Fa-t wefén

) Wall mounting / aie AT3féT
) Floor mounting / wsf a3fém

(a
(b
(c) Palletizing / GetersfSiT
(d) Painting / dfé

Ans. a | Sol. : Wall mounting is used when a robot is
fixed on a wall or vertical surface to save floor space
and perform operations efficiently in limited areas. /
aiet ATSFET a1 IuAT e fohar ST & o9 Aaie ol Sar ar
fhall SeaTer Tdg R T ST & dTich el i 5718 9 3R
Hiffa &= A ol FereTargden fear ST aah|

Q17. Tool changers in robotic cells allow / Aaifes
&1 & ot Ao i argafa gkt @

(a) Program upload / W Sioeits

(b) Fast switching between multiple tools / &g IJueeoTt
& drw d e

(c) Voltage control / aeest Fsor

(d) Operator replacement / 3ifaRex gfd=ITa=

Ans. b | Sol.: Tool changers help increase robot

versatility for different tasks / g7 ¥R Jdie @t fafv=a
Tl & foIg IguRepRY a1 81
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Learning Outcome | 3ff&h s gRRurms - 6
6.1 Installation Check of Safety Measures and Safety Sensors | & Iurdt

3R TRem ARl Y R S
INSTALLATION CHECK OF SAFETY MEASURES AND SAFETY SENSORS | {R&iT SUTIY 3% FR&T Wl 3} RITYAT Sifg

Trade Theory

SAFETY SYSTEM COMPONENTS | JR&{T JUITel! & Wed

EMERGENCY STOP (E-STOP)
PUSH BUTTON

LIGHT CURTAIN

(NORMALLY CLOSED
TEA Y ]G

WORKING PRINCIPLE | &T4 firgia

CUTS OFF POWER SUPPLY TO
&) ) SERVO DRIVES INSTANTLY
~ ﬁgﬂﬁmm@m
FE AL

\ INFRARED BEAM INTERRUPTION

INSTALLATION CHECK
PROCEDURE | RITq-T ST Ufshar

VERIFY SENSOR MOUNTING
V) &ALIGNMENT
TR AR 3t

Y

SAFETY INTERLOCK : srop%g‘osm "‘°“3§m 22‘52{;{‘;{2“ o
HIUH -> C
DOOR SWITCH 3 = ﬁﬁgﬂ?@gmﬂ
v HER DOOR OPENS -
f > ENSURE PROPER EARTHING

INTERLOCKED gg,;?g;g%’_’fgqm @ Sfea arftfn gfifia &%
ggg% %?,.g,Rm Asar g . TESTE-STOP & LIGHT CURTAIN
TR AT [l [I xR AR FEA T

PREVENTS U Theor

OVER-TRAVEL
LIGHT CURTAIN % e Y CHECK INTERLOCK DOOR
e ... OPERATION

SAFETY PLC / RELAY YERIERE S i
SAFETY PLC / SAFETY RELAY Ran dreet / R __ CONFIRM SAFETY RELAY
R | ren fa ' 1 INDICATORS
STEPPED ON -> CONTROLS MAIN e A ddasl H gR &Y
DEDICATED SAFETY WIRING STOPS ROBOT EI CONTACTOR .
(SEPARATE CIRCUIT) o i W a1 PERFORM DRY RUN

I e R (e Wide) 2iie 2 A 2 a o & 2 FEAD

: SA I RE FAIL-SAF ECK

PROPER EARTHING & GROUNDING LIMIT SWITCHES & PROXIMITY SENSORS NOTE ﬁgsmg%%%ﬁgég“cémﬁ.kiﬁ,,ﬁﬁ&“’ MANDATORY CH
EISGEDUEN ki b & 3k iR S Fre: FRET A Het- A & Y I 23 A Yot 3T A1 Ha2q® 3

Fig. 6.1: Detailed Overview of Robotic Cell Safety System Installation Check | ¥iaifeess @« gram yoret
I ST ol A sraeta

6.1.1 Introduction (Fig. 6.1)

Safety is essential during installation and
commissioning of an industrial robot. As per
DGT/NCVT practice, all safety devices and sensors
must be properly installed, aligned, wired, and tested
before operation. Robots operate at high speed and
high torque; hence improper installation may cause
accidents, equipment damage, or production loss.

6.1.2 Constructional Features
The robot safety system consists of:
e Emergency Stop (E-Stop) push buttons
o Safety interlock door switches
e Light curtains
e Pressure-sensitive safety mats
e Limit switches and proximity sensors
o Safety PLC or Safety Relay
e Protective fencing and guarding
Key features:
e Red mushroom-type E-Stop (normally closed
contact)
o Interlocked safety doors
e Dedicated safety wiring (separate circuit)
e Fail-safe design principle
e Proper earthing and grounding
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6.1.1 uR=g (Fig. 6.1)

e Aeite ht AT R FHEIIFT & SR FReT sia
37aTeh g1 DGT/NCVT grsii & AgdR, Tare 9 ugd
gt G Iueu 3R TERT el Fgl UehR O T1fU,
WfEd, arafi & 7 ik uderor fmar gam g+ ey
Adte I=a i 3R I=T 2k R R ahxd 8, 31d: SRfAd
TITYAT GefeAT3H, IUSHRUT &ifdY, AT IS BT el ShRUT a4
Hohelt &1

6.1.2 fRmforeres fRAdvary

Adte e gonel! # fAefafed e gid &:

« SARSIYT w19 (E-Stop) ger e

« Y& §e3lich 3R &g

* IS e

» SITg-TA<T GRam AT

- foife fegT oik wifRiaé TR

« JREIT PLC a1 grem Ret

= fagtwdd:

* ATeT ARH-UhR ohT E-Stop (AMHTIa: & Tuch)

« SeXcllcrs YR xarst

- ATt grerm araf (srer ulkuy)
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6.1.3 Working Principle
E-Stop cuts off power supply to servo drives
instantly.
Light curtain works on infrared beam interruption;
beam break stops robot motion.
Safety interlock switch stops operation when door
opens.
Limit switch prevents over-travel.
Safety PLC/Safety Relay monitors all safety inputs
and controls main contactor.
6.1.4 Installation Check Procedure

e Verify sensor mounting and alignment

e Check wiring as per electrical schematic

e Ensure proper earthing

e Test E-Stop and light curtain

e Checkinterlock door operation

e Confirm safety relay indicators

e Performdryrun
6.1.5 Applications
Used in welding cells, CNC tending, assembly lines,
material handling, and packaging systems.
6.1.6 Important Exam Points

e Safety circuits are fail-safe.

e E-Stop must disconnect power immediately.
Installation check is mandatory before
commissioning.

Trade Theory

6.1.3 & RAgia

E-Stop q<d TdT g1sed <l faegd Simyfel ot e AT 1
ATSC hel IaRe oI oh STeRIE UR SR ohdl §; S gert
R Ade ht 1A Feh ST B

GRETT §ecileh &< SRATSIT Geret R YTe &l Ak T 8
foife faT sifdes-nfa/sifdes-ae= @t Aahdr 81

R PLC/gRe Ret Gt TRemm S1YC ol FTRHT shear 8
3R & ehieeRex aht AT T B

6.1.4 RATY-TT Sirg Ufehar

* E-Stop 3fR AT3C R ohl URIETUT oh

» §cileh SR o HAT i SId e

« a7 Rt dhcen ot gfE e

* T8 3 e

6.1.5 STTANT

AfST T, CNC 2fE, srdiaett amet, HeRaet gafei ok
GahfSiT wonferal & IuAT fohar STrar 81

6.1.6 WgeIqul uiter foig

« YR&TT URUY thel-T 8d 8

« E-Stop @t gid faed 3mmgfd at fewepmae et @1fgql
« HHIRIHT § Uget RITUAT Sitg e g1

6.2 Checking Hydraulic and Pneumatic Connections | grggifaies ik =gifes

TR hi ST

HYDRAULIC & PNEUMATIC SYSTEMS: INSTALLATION & CONNECTION CHECKS
gIgsifcich 3R I@feas fAwen: Sz R &aRM & s

HYDRAULIC SYSTEM | gigsifeis R

Inspect Hoses for Wear High-Pressure Line

it &t fAfteror ¥ I3-391G aTel} ATe
<— Pressure Relief Valve
Tighten Fittings < Checkflow | e
(= Vs,
Hydraulic Pump I Electric Motor l o
A

Suction Li i DI —
with Filter =€ 1 |[—=©
e F Ty

==
TRATEA (o I FAfRS ey

l Hydraulic %%e'

—

0 et
= Perforn Leakage Test

O \ fewa qdtem &Y

0il Reservoir [> Check Oil Level
CREKE

> Verify Pressure Reading
FTRH AT @EARTH R FY

r—r;—(,:)‘— Pressure Gauge
Return Line "\ LCIcRiE

PNEUMATIC SYSTEM | <ifees Rew

Air Compressor  Drain Moisture  Inspect Tubing

TR it e 1 fadteror ¥
ﬁ l /—b I . @
3 1] A
. v
: S?’Ienond Tubing  Exhaust
e e
Electric Motor Pressure || W3S e
ard C Pneumatic Cylinder
@ I
i 3
-— — I -
J# —III_
— 1— LU T
l Exhaust s R
FRL Unit qred « Tubing
Drain Moistureq (Filter-Regulator-Lubricator) -
UHHRTA g
(FeR-TeR-qfader) D> Inspect Tubing
— | &1 g B
Electric Motor g
Jruraerss Fittings [> Soap Solution Leak Test
5 ffen PAaE FI
L/ 1\
Air Receiver Tank with Drain [> Set Proper Pressure
FH AT %A1 He B

Fig. 6.2: Diagram of Hydraulic & Pneumatic Systems Installation and Connection Checks | grsgifaa ik
gHfesr fAen =N iR FaRM Jig &1 IRE
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6.2.1 Introduction (Fig. 6.2)

In industrial robots, hydraulic and pneumatic
systems are used for gripper operation, tool
changing, clamping, and actuator movement. Proper
installation checking ensures leak-free joints, correct
pressure level, and safe commissioning as per
DGT/NCVT workshop standards.

6.2.2 Constructional Features

(A) Hydraulic System Components

Hydraulic pump, oil reservoir, pressure relief valve,
directional control valve, hydraulic cylinder, pressure
gauge, oil filter, and high-pressure hoses.
Characteristics: Uses oil as fluid, high force output,
operating pressure up to 300 bar.

[Image/Diagram: Hydraulic system layout showing
pump, reservoir, control valve, cylinder, return line]
(B) Pneumatic System Components

Air compressor, FRL unit (Filter-Regulator-
Lubricator), solenoid valve, pneumatic cylinder,
pressure gauge, tubing and fittings.

Characteristics: Uses compressed air, clean and fast
operation, pressure range 5-8 bar.
[Image/Diagram: Pneumatic system layout showing
compressor, FRL unit, solenoid valve, cylinder,
exhaust]

6.2.3 Working Principle

Hydraulic System:

Pump supplies pressurized oil. Control valve directs
oil to cylinder. Cylinder converts hydraulic energy
into mechanical motion.

Pneumatic System:

Compressed air passes through FRL. Solenoid valve
controls airflow. Cylinder produces linear motion.

6.2.4 Installation Check Procedure

* Inspect hoses and pipes for cracks or wear.

* Tighten fittings properly.

* Check pressure rating of components.

* Verify valve connections as per schematic.

* Check oil level (hydraulic).

« Drain moisture from FRL (pneumatic).

* Perform leakage test (soap solution for air).

+ Confirm correct pressure gauge reading and
actuator movement.

6.2.5 Applications

Hydraulic systems: Heavy load robots, pressing
operations.

Pneumatic systems: Pick and place, packaging,
sorting lines.
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6.2.1 ufk=r7 (Fig. 6.2)

3tenfies Jatel # grggliferen ok —gufee yunferat & Iuan
R e, get uRRerdH, afetin qur Yerguer & 1fd &
forg foran Sirar 81 IR wirue Sita  fie-3fea Sitel, T8t
TS TR g7 DGT/NCVT HRIRITeT AT & SHOR JRfad
T gfAfga gidt 21

6.2.2 famforrares fagtuard

(A) gregifeie vureft & g

gTsgifores du, sifaet IoRaTaR, WR Refith aTed, SRRaRM
thelol dTed, gI8giTeieh fAcisy, TR Tia, 3iiget ftheex qur
3I=-319 g

faivard: ga & &g & ddf 1 IuANT, I I MIYE, hrd
<Te 300 §R dahl

[/ 3mE: gTsSifeieh UUTTel! @ wteiae foiad Uy,
ISRATR, held ared, sy, Red @rs gt 7y 8]

(B) =rAfee womett & gew

TR HUR, FRL e (heez-Taer-cgfoicheR), Qiemigs
gred, gHfes ey, 9R A, Sfe ok fhfdm
fasivard: ddifsa arg o Iuah, W iR e Tarem, "
|7 5-8 IR|

[/ e =gifees gumTeft a1 darmse fad shier, FRL

gfe, Hieriss ared, Riedsr, weite g1fe g g

6.2.3 & RAgia

gIsgifaiess yune:

UY grargerd def hl STYfcd ohdT 1 Shglel dled del ohl feieR
& 3R ST ear 81 RicieR grggiferas ot ot Fifes nfa
# uRafda e=ar 81

gAfes worret:

TUifed arg FRL & gl Ted! &1 SieH18s dled arg uarg
! iR oar g1 Reier e 71 Icu= e 81

6.2.4 RITYAT Sitg wfehar

» Bio1 3R urgdl # =R 1 forgre &t Sife i

- fORfE&TE Al e TR T |

« ! chl &Tel AT hl Sifd e

* IS ARG o YR dTed hAaRl T HATUH L |
« dcT &R I SiTa R (gTggifeian) |

* FRL & 7} fepred (—gafean) |

« Sfieh TRteror e (arg & i Tre =ie) |

« Ha1 IR a1 AfET R gerguer i nifa i gfe e

6.2.5 SIFUANT

gIggiferen gunferar: WK 9R dTet Adite, AT Fare|
qifeen yonferat: e 4w, G, aifér arg|
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MCQ's | srgfaeredta as

Q1. What is the first step before starting a robot
installation? / Yie RTTHT YF FA | Ugat UGl haH
= g?

(a) Switch on the controller / @i aTe] AT

(b) Read safety guidelines / gz fesmfdsr ugmn

(c) Connect welding torch / afedw efd Srgar

(d) Start programming / FRITHT = AT

Ans. b | Sol. : Safety guidelines help prevent accidents
and ensure proper setup. / gre& feenfAger geferrst ot
Aeh 3R T WTHAT YAYd oA H Aeg hd &

Q2. Which sensor is commonly used to detect
object presence? / a¥g & IufRATA &1 gar & & fAg
" I A1 G6R IuahT foRar s 8?2

(a) Proximity sensor [ dffeafadt IR

(b) Light sensor [ @ge ¥R

(c) Temperature sensor /[ AGHN ¥R

(d) Pressure sensor | &&mg TR

Ans. a | Sol. : Proximity sensors detect nearby objects
without physical contact. / HifeRIfAET TER a¥g ot famT
HUch & UgaHdI gl

Q3. What is used to measure voltage at robot
terminals? / 3ale efifqal @R gt A19= & fAw =
U faaT ST &2

(a) Clamp meter / Fig Hiex

(b) Megger / &R

(c) Multimeter | AR

(d) Oscilloscope / fff&epid

Ans. ¢ | Sol. : Multimeters check voltage, current, and
continuity during electrical installation. / AeciHtex fagd
WITYAT & TR diees], shee R FARazdr &l Sira e |

Q4. Which safety measure ensures robot stops
when human enters workspace? / &4 it gram
T gg gAfaa ol § i ama & waer «= Aete v
Sig?

(a) Proximity sensor / Offeafadt IR

(b) Safety light curtain / Su} dTse A

(c) Speed sensor [ @ig TR

(d) Limit switch / faifie f@=

Ans. b | Sol. : Safety light curtains detect entry and
signal the robot to stop. / YWl AT18e A UL i
TgaHdt ¢ 3R JSIE l Teh- T Hond ol 8l

Q5. Mechanical installation of a robot includes
checking / Jate & gifdes g # fhwehl stiw enfae
it g

(a) Software code / GIHRAWR His

(b) Gear alignment, bolts, and frame mounting / R
(c) Network IP address / Aeaeh IP Udar

(d) Operator ID / 3ifd¥ex Uga™

Ans. b | Sol. : Mechanical installation ensures all
moving parts and mountings are securely in place /
gifes U1 a8 AT et g foh aodft nifasfter s ek
ARfET QRféa = 8 g Y &
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Q6. Limit switches in robotic arms are used to /
Aeifer yemaii | fAfae fea w1 swai gar g

(a) Increase motor speed / #Aex 7Ifd FgH & forg

(b) Define movement limits / 7ifa &t @amd RuifRa & &

(c) Turn on cooling fans / &feliT & a1 &3 & forg

(d) Display warnings / 3are-t feam & ferg

Ans. b | Sol. : Limit switches stop the robot from
moving beyond safe mechanical limits / fafae fe=
Jete i FRierd Tife dams & 3mt dg 9 Ahd 8l

Q7. Robot base must be installed on a / ?dle &1
SR wTfod favar s Tnfge

(a) Plastic sheet | wifee fie

(b) Level and firm foundation / ¥Fde 3R Aeigd g
(c) Wooden pallet / gt i Gt

(d) Moving belt / Tfasfie s

Ans. b | Sol. : A stable base ensures precision and
prevents vibration during operation / Y& f@R 4R
G&ehdT ATHT SedT & SR TaTe o SR Shu ot JehdT g
Q8. A production unit wants to convert electrical
energy into mechanical motion to run a conveyor
system. Based on the image, which device is most
suitable for this purpose? / Qe IATE 3hIE AR
e gam & fae faga st & gifde afa & sge
g1t 21 O & SR R, 39 Rt & fAY shi=-ar Suswor
S IUYgeH &2

 —

O

=3

[ —

SRS A
(a) Electric motor / saifaea Hiex
(b) Welding electrode / afET saagts
(c) Hand file / €8 wrga
(d) Paint brush / de 5121
Ans. a | Sol. : An electric motor converts electrical
energy into mechanical energy and is commonly used
to drive machines such as conveyors, pumps, fans,
and industrial equipment. Therefore, it is the most
suitable device for running a conveyor system. /
geifagen AleR fagga Soif ot Fifies Fait # uRafda st g 3k
ST IUANT FHA: HeaR, U, U T sienfies wefi=t @t
T H fohar ST 81 39t hdaR ey 9o & few ag
I Iugerd ST & |
Q9. What is the first step before beginning any
mechanical installation of an industrial robot? /
et sftenifiier Aate 6 gife @TET 3F w1 & uga
Ul SheH T g1 A1fge?
(a) Power on the robot / el &t TTe] AT
(b) Wear appropriate PPE and verify lockout/tagout /
IUge PPE UgHT 3R AR/ TSI ht GfE ahgt
(c) Start programming / ST = AT
(d) Call a supervisor [ Tideies &t gerrT
Ans. b | Sol. /earET: Safety comes first; PPE and LOTO
prevent accidents during installation. / g& uget ATl
; PPE 3R LOTO RITUHT & ERT gHeT3il <l Aehd 8l
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Q10. What does a green tag in a lockout/tagout
procedure usually indicate? / dfehae/T3M3e
ufehar & g 3% &1 ST ot 31 glar @2

(a) System under maintenance / HUTlelt I@R@TE & &

(b) Ready for operation / TaTe & folg R

(c) System locked permanently / ToTef! @l &0 & i
g

(d) Not in use / IuahT § T8}

Ans. b | Sol. /@@ Green tags often indicate
equipment is safe and ready for startup. / g2 &7 I8
aITd g foh Iueor GRi&T 3R aTe] et & fog AR 81

Q11. During installation, what must be checked in
the robot base bolts? / RITYAT & FRI Adle 99 diee &
AT ST TaTh 82

(a) Their size only [ Shad IAHT SRR

(b) Tightness and torque specification / &ama 3R 2fch
fafadar

(c) Paint color [/ &1

(d) Brand name [ §ig &1 9

Ans. b | Sol. /aareT: Incorrect torque can lead to
instability or damage during operation. / Teid 2fdh &
AT & R 31T a1 &1fy gt Taheht g1

Q12. What should be done if the robot arm is
misaligned after installation? / gfe g & a1e
Aaifess ot et WRf@a &, at = kg s anfge?

(a) Force it manually / STaRedt fgermn

(b) Restart the system / f&%eH &t G: ATe] T

(c) Calibrate the axis again / 37&ff &l QH: hfetsic AT
(d) Paint over it / 39 TR U< AT

Ans. c | Sol. /e Recalibrating the axis ensures
accurate position tracking. / &l &l gH: Hfelsic et @
gt R ik gfda gt 81

Q13. Before powering a robot for the first time,
what must be confirmed? / f9ie &l gge! TR T
& § gt o1 gfe AT Saa 82

(a) That it is fully painted / & a8 o ag @ de fohar mar 8
(b) That all tools are attached / I+t ¢e S gU &

(c) All mechanical and electrical connections are
complete and safe / @t gifien 3R fagld Fae=m gof &R
Wiaag

(d) That it's stored in a box / o5 U8 Ues s & w@1 TaT &
Ans. c | Sol. /e Verifying connections prevents
damage, malfunction, or safety hazards. / &=a=M &t
gf® o & &ifdt, ERTelt a1 grem SifeH & &= ST Hehdl 8
Q14. What is the primary purpose of installing limit
switches on robot joints? / idite sits R fafae fe=
T T J=T 32T HT 82

(a) Increase flexibility / @<= sgMT

(b) Define motion limits to avoid over-travel / 3fteR-
aeT § g9 & forg nfa e RafRa e

(c) Control temperature [ agA™ T s

(d) Display robot name / 3dte @1 A4 fezarT

Ans. b | Sol. : Limit switches prevent damage by
restricting movement beyond mechanical boundaries.
| fofae = gifae darst @ R 71fd &t Aehepx &1fd & 4T 81
Q15. Why is it necessary to perform homing of all
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robot axes after installation? / Rma=r & ae gt
Aale el o1 gfHT Fe Tl Ay 82

(a) To decorate the robot / Jsie &l o= & fog

(b) To define origin positions for motion control / 7fa
=0T & forg gt R aRwiftd &t & forg

(c) To increase arm length / %<t <l &ielTs Sig o folg
(d) To save electricity / fastett g™ & fog

Ans. b | Sol. : Homing sets the reference for accurate
path planning and safety coordination. / giffiT Téie Ty
I 3R GRef TH-aa & oy T AefRa a8

Q16. An operator observes that the oil in a
hydraulic machine is contaminated with dust and
metal particles. Based on the image, which
component should be checked or replaced first to
protect the machine system? / Qe 3ita¥er 3@dr ¢ foh
grsgifaies A2fie 1 de Y& 3R urg wuil | gfta & mar 81
R & aarR wR, w2ft womeht fir JRen & A Tad uga
fFe gees &t st a1 5T Tf@e?

(a) Oil filter / < ftheex

(b) Paint nozzle / de At

(c) Welding torch / afedm et

(d) Drill chuck / g1 3@

Qil Filter
@ aa fheer

Ans. A Sol. : The oil filter removes contaminants such
as dust, dirt, and metal particles from hydraulic oil. A
clogged or damaged filter can allow contaminants to
circulate through the system, causing wear and
damage to hydraulic components./ds ftheex ggiferen
e & o, Tt 3R erg HUT S Ugueh! i geraT 81 A fheex
S 1 &ifoiRd g1 SI1G, ot & ot R ke # gHaR giggifeiah
Yl Sl JhET UgdT Hehd &

Q17. Safety light curtains in a robotic cell are used
to / Aeifeeh A« A YRaMm dATse et 1 IUANT T 8

(a) Cool the area / &5 & &8T &< & foig

(b) Detect human entry into danger zones [ @aR arct
& § AT UART T UdT o & foig

(c) Control robot speed / Jate nfa fifFa e & fog
(d) Store data / 31 @R &+ & foig

Ans. b | Sol. : Light curtains shut down robot motion if
beams are interrupted / FT8¢ & TS T aTG 81 AY
dt Aeie 1 71 ol d w8

Q18. What could cause electrical noise in robot
signal cables? / eite f&w1et dheret # fagge MR &1 HROT
1 gt a1 82

(a) Over-tightened bolts / 3&fde &d gy dice

(b) Poor shielding and grounding / @=me fife@ sk
ar3fem

(c) ainted surface / te &t 78 9ag

(d) Extra lubrication / sifafRea Rerrg

Ans. b | Sol. : Unshielded or poorly grounded cables
pick up interference, affecting signal quality. / fa=T
Mt a1 TR1e TRFET arefl Fhee gEagiy U et §, e
&mret T[oTa yaifad gt g1
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