MARA INSTITUTE OF TECHNOLOGY
SHAH ALAM, SELANGOR
MALAYSIA.

SCHOOL OF ENGINEERING
DEPARTMENT OF ELECTRICAL ENGINEERING
(INSTRUMENTATION)

neo@em

PROJECT REPORT
ON

A STUDY OF INDUSTRIAL ROBOTICS

no@Geon

BY
NOR SAHAIDI BIN NOPIAH

NOVEMBER 1992



ACKROWLEDGEMENT

In writing this report I am indebted to the var;
ious people and organisations that have responded so
willingly to my requests for information.

I also would like to convey my most sincere and
greatest gratitute to Clk Norlida who is my project
advisor, who give me many valueable suggestion end
encouragement acting as a very necessary catalyst in
achieving my goal.

Last, but by no means least, I am most greatful to
Encik Azhar who has given me the opportunity to use thg

equiptment necessary in completion of this report.



SYNOPSIS

In this study, we are interested in the use of
robotics in industry. Our aim is to identify deeply
what is meant by robotics and its application in indus-
try. This study includes an introduction to both the
technology and the application of industrial robotics.
The coverage include iconfigurations and specifica-
tions, industr131 -appiiqations, controi theory and
technology,'computef cOnsideratioﬁ, end effectors aﬁd
workhandling, sensor and sensory feedback, safety,
economic and social consideration.

As an introduction, a definition of what exactly
is a robot is necessary since wrong interpretation have
been made by a number of people.

The next step is to categorize robot power wheth-
er it is hydraulic, electrical or pneumatic or maybe it
will use either both or even all three. The reason for
this is to determine which type of robots give more or
less power compare to weight ratio. In conjunction to
‘thét, ‘a discussion of type of work is also given.
Therefore this will also include robot movement {degree

of freedom) and the robot working envelope.



CONTENTS

ACENOWLEDGEMENT

SYROPSIS

1.

INTRODUCTION
1.1 DEFINITION OF ROBOT
1.2 CLASSIFICATION OF ROBOT
1.2.1 ROBOT GENERATION
- FIRST GENERATION ROBOTS
- SECOND GENERATION ROBOTS
- THIRD GENERATION ROBOTS
1.2.2 ROBOT TECHROLOGY
- LOW TECHNOLOGY ROBOT
- MEDIUM TECHNOLOGY ROBOT
- HIGH TECHROLOGY ROBOT

CONFIGURATION
2.1 POWER SOURCES
HYDRAULIC DRIVE
PNEUMATIC DRIVE
ELECTRIC DRIVE
2.2 MANIPULATOR ARM GEOMETRY
CYLINDRICAL COORDINATES

CARTESIAN COORDINATES
REVOLUTE COORDINATES

POLAR COORDINATES

!

2.3 WRIST ROTATION
2.4 END EFFECTOR

N N O N .

O ©O© o O @ ~NN N O ;¢ ;o

-
by =



1  INTRODUCTILON

Robots are increasingly becoming a key feature of
modern industrial manufacturing system.

The study of robotiecs is unique in that it com-
bines .several already established engineering technolo-
gy with a number of emerging and complementary disci-
plines. The study of industrial robotics must also
consider the physical, human and organization aspects
of the industrial envirénment within which they are
employed.

The industrial roboticé is a tool that is used in
the manufacturing environment to increase productivity.
It can be used to do routine and tediocus jobs, or it
can perf&rm jobs fhat might be hazardous tb the human
workers. |

The robotics can be thought as machines that will
move "end-of-arm™ tools, sensors and grippers to
preprogrammed locations: when a robot arrives at this
location, it will perform-somé sort of task. This task
" could be welding, sealing, machine loading and unload-
ing or a host of assembly jobs, generally this work can

be accomplished without the-presence of human.
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