
Handbook  of  Industrial  Robots  and 

Robotics

Introduction

The advent of industrial robots has revolutionized the 

manufacturing  landscape,  bringing  unprecedented 

levels  of  automation,  efficiency,  and  precision  to 

various industries. From automotive assembly lines to 

medical facilities, robots have become an integral part 

of  modern  society,  performing  tasks  that  were  once 

thought impossible.

This  comprehensive  guide,  Handbook  of  Industrial 

Robots and Robotics, delves into the world of industrial 

robots,  providing a  comprehensive overview of  their 

history,  components,  and applications.  Written  in  an 

engaging and accessible style, this book is suitable for 
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readers  of  all  backgrounds,  from  students  and 

researchers to engineers and industry professionals.

The  book  begins  with  an  introduction  to  the 

fundamental  concepts  of  robotics,  covering  the 

definition, historical development, and different types 

of  industrial  robots.  It  then  explores  the  various 

components that make up a robot, including actuators, 

sensors, and control systems. The book also discusses 

the  different  programming  languages  and  control 

architectures used to operate robots.

Subsequent  chapters  delve  into  the  core  aspects  of 

robot kinematics and dynamics, explaining how robots 

move  and  interact  with  their  environment.  Readers 

will  learn  about  forward  and  inverse  kinematics, 

workspace analysis, and trajectory planning. The book 

also  covers  robot  sensors  and  perception,  providing 

insights into the various technologies used by robots to 

sense and understand their surroundings.
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The  latter  half  of  the  book  explores  the  diverse 

applications of industrial robots in various industries. 

Readers  will  learn  about  the  use  of  robots  in 

manufacturing,  healthcare,  agriculture,  and  defense. 

Each  chapter  provides  detailed  examples  and  case 

studies,  highlighting  the  benefits  and  challenges  of 

using robots in these domains.

Whether  you  are  a  seasoned  robotics  engineer  or  a 

curious individual seeking to understand the world of 

industrial robots, this book is an invaluable resource. 

With  its  comprehensive  coverage,  engaging  writing 

style,  and  up-to-date  information,  Handbook  of 

Industrial Robots and Robotics is the definitive guide to 

industrial robots and robotics.
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Book Description

In  the  ever-evolving  world  of  automation,  industrial 

robots have emerged as transformative tools that have 

revolutionized  industries  across  the  globe.  From 

intricate assembly lines to delicate surgical procedures, 

robots are now an indispensable part of our modern 

society.

This  comprehensive  guide,  Handbook  of  Industrial 

Robots  and  Robotics,  provides  a  deep  dive  into  the 

fascinating  world  of  industrial  robots,  offering  a 

comprehensive overview of their history, components, 

and diverse applications. Written in an engaging and 

accessible  style,  this  book is  the perfect  resource for 

students,  researchers,  engineers,  and  industry 

professionals  seeking  to  expand  their  knowledge  of 

robotics.

The  book  begins  by  exploring  the  fundamental 

concepts of robotics, tracing the historical evolution of 
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these machines and delving into the various types of 

industrial  robots currently in use.  It  then delves into 

the  intricate  components  that  make  up  a  robot, 

including  actuators,  sensors,  and  control  systems, 

providing  a  clear  understanding  of  how  these 

components work together to enable robots to perform 

complex tasks.

Subsequent  chapters  delve  into  the  core  aspects  of 

robot  kinematics  and  dynamics,  explaining  the 

mathematical principles that govern robot movement 

and interaction with their environment.  Readers will 

gain  insights  into  forward  and  inverse  kinematics, 

workspace analysis, and trajectory planning, essential 

concepts for programming and controlling robots.

The  latter  half  of  the  book  explores  the  diverse 

applications of industrial robots in various industries. 

From the bustling manufacturing floors to the intricate 

laboratories  of  medical  facilities,  robots  are 

transforming  the  way  we  work  and  live.  The  book 
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provides  detailed  examples  and  case  studies, 

highlighting the benefits and challenges of using robots 

in these domains.

Whether you are a seasoned robotics engineer seeking 

to  expand  your  expertise  or  a  curious  individual 

seeking to understand the world of industrial robots, 

Handbook  of  Industrial  Robots  and  Robotics  is  an 

invaluable resource. With its comprehensive coverage, 

engaging writing style, and up-to-date information, this 

book  is  the  definitive  guide  to  industrial  robots  and 

robotics.
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Chapter  1:  Industrial  Robots:  A 

Comprehensive Introduction

Topic 1: Definition and Historical Overview of 

Industrial Robots

Industrial  robots  are  programmable  machines 

designed to carry out a variety of tasks with precision 

and accuracy. They are typically used in manufacturing 

and  assembly  processes,  but  they  are  also  finding 

applications  in  other  industries,  such  as  healthcare, 

agriculture, and defense.

The history of industrial robots can be traced back to 

the  early  20th  century,  when  the  first  automated 

machines  were  developed.  These  early  robots  were 

simple  devices  that  were  used  to  perform  repetitive 

tasks, such as welding and assembly. However, it was 

not until the 1970s that industrial robots began to be 

widely used in manufacturing.
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The development of microprocessor technology in the 

1970s led to a new generation of industrial robots that 

were  more  powerful,  flexible,  and  easy  to  program. 

These robots were able to perform a wider range of 

tasks  and  could  be  integrated  into  complex 

manufacturing  systems.  As  a  result,  the  use  of 

industrial  robots  grew  rapidly  throughout  the  1980s 

and 1990s.

Today,  industrial  robots  are  an  essential  part  of 

modern  manufacturing.  They  are  used  in  a  wide 

variety of industries, including automotive, electronics, 

food  and  beverage,  and  pharmaceuticals.  Industrial 

robots are also playing an increasingly important role 

in emerging industries, such as renewable energy and 

space exploration.

The use  of  industrial  robots  has  led  to  a  number of 

benefits,  including  increased  productivity,  improved 

quality, reduced costs, and improved safety. Industrial 

robots can work 24 hours a day, 7 days a week, without 
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getting tired. They can also perform tasks that are too 

dangerous or  difficult  for  humans to  do.  As a  result, 

industrial robots have helped to make manufacturing 

more efficient and productive.

The development of industrial robots is continuing at a 

rapid  pace.  New  technologies,  such  as  artificial 

intelligence and machine learning,  are being used to 

create  robots  that  are  more  intelligent,  autonomous, 

and capable. These new robots are expected to have a 

major  impact  on  the  manufacturing  industry  in  the 

years to come.
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Chapter  1:  Industrial  Robots:  A 

Comprehensive Introduction

Topic  2:  Types  and  Classifications  of 

Industrial Robots

Industrial  robots  are  broadly  classified  into  several 

categories  based  on  various  factors  such  as  their 

structural  design,  kinematic  configuration,  drive 

system, and application. This classification helps users 

select  the  most  suitable  robot  for  specific  tasks  and 

environments.

One common classification of industrial robots is based 

on their structural design. The most common structural 

designs include:

 Articulated  Robots: Also  known  as  jointed 

robots,  articulated  robots  have  a  series  of 

connected links, or joints, that allow for flexible 

movement.  These robots  offer a  wide range of 
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motion  and  can  be  programmed  to  perform 

complex tasks.

 Cartesian Robots: Cartesian robots move along 

three linear axes (X, Y, and Z) and are commonly 

used  in  pick-and-place  applications.  They 

provide high precision and repeatability, making 

them  suitable  for  tasks  such  as  assembly  and 

inspection.

 Cylindrical  Robots: Cylindrical  robots  have  a 

rotating  joint  that  allows  for  movement  in  a 

cylindrical  workspace.  They  are  often  used  in 

welding, assembly, and dispensing applications.

 SCARA  Robots: SCARA  (Selective  Compliance 

Assembly Robot Arm) robots have a jointed arm 

that is compliant in one direction and rigid in the 

other. They are commonly used in assembly and 

packaging applications.
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 Parallel  Robots: Parallel  robots  have  multiple 

legs  or  arms  that  are  connected  to  a  common 

base.  They offer  high speed and precision and 

are often used in applications such as machine 

loading and unloading.

Another classification of industrial robots is based on 

their  kinematic  configuration.  The  most  common 

kinematic configurations include:

 Serial  Robots: Serial  robots  have  a  chain-like 

structure, with each joint connected to the next 

in a sequential manner. This design provides a 

wide range of motion and flexibility.

 Parallel  Robots: Parallel  robots  have  multiple 

legs  or  arms  that  are  connected  to  a  common 

base.  This  design  offers  high  rigidity  and 

precision.
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The drive system of an industrial  robot refers to the 

mechanism used to move the robot's  joints.  Common 

drive systems include:

 Electric  Motors: Electric  motors  are  the  most 

widely used drive system for industrial  robots. 

They offer high precision and controllability.

 Hydraulic  Systems: Hydraulic  systems  use 

pressurized  fluid  to  power  the  robot's  joints. 

They provide high power and force.

 Pneumatic  Systems: Pneumatic  systems  use 

compressed air to power the robot's joints. They 

are often used in applications where speed and 

agility are required.

Finally, industrial robots can also be classified based on 

their  application.  Some  common  application  areas 

include:

 Manufacturing: Industrial  robots  are 

extensively used in manufacturing industries for 
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tasks  such as  welding,  assembly,  painting,  and 

material handling.

 Healthcare: Robots  are  used  in  healthcare  for 

surgical  procedures,  rehabilitation,  and 

dispensing medication.

 Agriculture: Robots are used in agriculture for 

tasks such as harvesting, sorting, and packaging 

crops.

 Transportation: Robots  are  used  in 

transportation  industries  for  tasks  such  as 

loading  and  unloading  cargo  and  assembling 

vehicles.

 Defense: Robots are used in defense applications 

for  tasks  such  as  surveillance,  bomb  disposal, 

and search and rescue operations.

The selection of the right type of industrial robot for a 

specific application depends on various factors such as 

the  required  workspace,  payload  capacity,  accuracy, 
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speed, and cost. Careful consideration of these factors 

ensures optimal robot performance and efficiency.
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Chapter  1:  Industrial  Robots:  A 

Comprehensive Introduction

Topic  3:  Components  and  Architecture  of 

Industrial Robots

Industrial robots are complex machines comprised of 

various components that work together to perform a 

wide  range  of  tasks.  Understanding  the  components 

and  architecture  of  industrial  robots  is  crucial  for 

effectively  designing,  programming,  and  maintaining 

these machines.

At  the  core  of  an  industrial  robot  is  its  mechanical 

structure,  which provides the robot  with its  physical 

form and mobility. The mechanical structure typically 

consists of a series of rigid links connected by joints, 

allowing the robot to move and manipulate objects. The 

joints  can  be  actuated  by  different  types  of  motors, 

such  as  electric  motors,  hydraulic  motors,  or 

pneumatic actuators.
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Another  key  component  of  an  industrial  robot  is  its 

control  system, which is  responsible for coordinating 

the robot's movements and actions. The control system 

typically consists of a computer, sensors, and actuators. 

The computer receives input from the sensors and uses 

this  information  to  calculate  the  appropriate  control 

signals for the actuators. The actuators then adjust the 

robot's position and orientation accordingly.

Industrial  robots  are  also  equipped  with  various 

sensors  to  perceive  their  environment  and  interact 

with  it  effectively.  These  sensors  can  include  vision 

sensors,  proximity sensors,  force sensors,  and torque 

sensors.  Vision  sensors  allow  the  robot  to  see  and 

identify  objects,  while  proximity  sensors  detect  the 

presence of objects nearby. Force and torque sensors 

measure the forces and torques applied to the robot, 

which  is  crucial  for  tasks  such  as  assembly  and 

manipulation.
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In addition to these core components, industrial robots 

may  also  be  equipped  with  additional  features  to 

enhance their capabilities. These features can include 

end-effectors, such as grippers or welding tools, which 

allow  the  robot  to  interact  with  objects  in  its 

environment. Industrial robots may also be equipped 

with safety features,  such as emergency stop buttons 

and  collision  avoidance  systems,  to  ensure  safe 

operation.

The  architecture  of  an  industrial  robot  can  vary 

depending  on  its  specific  design  and  application. 

However,  most  industrial  robots  share  a  common 

architecture that consists of the following components:

 Mechanical structure: The physical structure of 

the  robot,  including  its  links,  joints,  and 

actuators.

 Control  system: The  computer,  sensors,  and 

actuators that coordinate the robot's movements 

and actions.

18



 Sensors: Various sensors that allow the robot to 

perceive its environment, such as vision sensors, 

proximity  sensors,  force  sensors,  and  torque 

sensors.

 End-effectors: Tools or devices attached to the 

robot's wrist that allow it to interact with objects 

in its environment.

 Safety  features: Features  such  as  emergency 

stop buttons and collision avoidance systems that 

ensure safe operation.

Understanding  the  components  and  architecture  of 

industrial robots is essential for effectively designing, 

programming,  and  maintaining  these  machines.  By 

understanding  how  the  different  components  work 

together,  engineers  and technicians  can optimize the 

performance of industrial robots and ensure their safe 

and reliable operation.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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