SPECIAL REPORT

Robot and Its
engineering field
applications

A robot is a programmable, multi-function manipulator
designed to mova matarial parts, lools, or special devices
through variable programmed motions for the performance
of & variety of lasks. In presaent-day robots, the most
obvious anthropomorphic characteristic is the robots
mechanical arm, which is used for performing various
mgustrial tasks. Less obvious humaniike charactaristics
are tha robot's capability lo make decisions, respond to
sansary inputs, and commuricate with other machinas.
These capabilities permit robots to perform a variety of
useful tasks in industry. This paper discusses the various
capabiliies and applications of robots.

By Dr A Chennakesava Reddy

Work Characteristics of
Applications

Robol

& genaral characteristics of an
industrial work situation which
have tanded to promote the
substitution of a robot for human
labor are tha fallowing:

O Hazardouws wark environment for human
beings: when the work emvironmant is
unsafe, unhealthful, hazardous,
uncomfortable, or stharwise unpleasant
for people, this is a reason fo consider
a robot for the wark.

O Repetitive wark cycle; if the sequence
elements in tha cyele is the same and
thia alements consist af relatively simple
iatiens, a robot is usually capable of
performing the work cycla with greater
consistency and repeatability than a
human warker.

dAre Welding

O Difficult handling for human beings: i
the task involves the handling of parts
or tools that ara heavy or otherwise
difficult 1o manipulate, it is likely that a
rabot is available thal can pardarm the
cperation.

O  Multishitt operation, in manual operations
requiring second and third shifts
substitution of a robot will provide a
much faster financial payback than a
single-shift aperaticn.

O Infrequent changeovars: mast baich or
o operations raquire a change aver of
the physical workplace betwesn one job
and the next. The ime reguired to make
the changeover is non-productive time
since parts ara not baimg made. Robots
have bean aasier o justily lar relatively
lang preduction runs where changaovers
ara infreguent.

Some important Robot

Applications

At laast some of the work characteristics
must be present in any ol the following
applicatian categories in order 1o makea :-
nstallation of a robot technically and
ecanamically feasible

Material Transfer

The primary purpose of the robot is to pick
up parts al one lacation and plage tham at
a naw location. Transferring parts fram ane
convayar to ancther is an example

Machine Loading and Unloading
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This case
inwolves both
loading of the
raw workpari
ard unkzading
of the finished
part by the
robot. The
primary
applications

wglie roprasentation af mobile robof

are in die
casting.
plastic moulding, transter moulding, metal
machining, forging, pressworking, heat

traalinng.

Welding: The applications logically divide

inte basic categories: spot welding and arc

welding. The rabot accomplishes a spot weld
by maans of the following sequance:

O Position the welding gun in the desired

location against the two pieces

O Sgueezing the two electrodes against
the maling pieces.

o Weld and held, when the cument is
applied to cause heating and fusion of
the two surlacas in contact.

0 Aelease and cool the electrodes for next
spat-weld

This is a sequence, which has become an

deal lask ter a point-te-point roboet. A typical

arg welding statian (fig. 1) would consist of
the lollowing components

O A robal, capable of continuous path
cantrol

1 A welding unit, consisting of the welding
1ool, power source, and the wire feed

Syslem
|oa workpart
manipulator, which
fixlures t h =
componanis and
positions them for
welding
Assembling
Asgcembly oparations
dre Gean as an area
with big potential for
rabotl  applications.

Batch-type assembly operations seem to
aller the maost promise for using robots, The
reason for this is based ecanamics and the
technological capabilities of the robot

Spray Coating: Many large corsumer
products (e.g.automobiles. and apphances)
and most industrial products reguire the
application of some form of painl. Spray
painting reguires a robot capable of
gxecuting a smooth mation pattern, which
will apply the paint or the fluid evenly and
avoid runs

Walking Robot: A six-legged walking rota
has the ability of walking ower unkno
tarrain and abstacles. Inside the body are
mounted micro controllers. Thay genarals
1r|'_‘|ﬂ"| ngDﬂl gperm:}r commands (move
forward, backward, turn...} molicn
trajectaries for each leg and lag Correclions
by means of force information(foot :
distribution)., The position contral sysl
enables fracking ol commanded mofic

Technical data of the walking robot
mechanics ara:

O Alaminium construction

O Walking mechanism: a hexagonal body
with 3 degrees of freadom per leg
Mumbar of legs: B

Active degrees of freedom of a leg:3
Active degrees of Ireedom @ 18
Height: 15 em

Length of edgas: 17 cm

Mass (without tools, camera..l: 21 Ko
Length of a leq: 40.5cm

Diameter of feet: & cm

Mass ol a lag:2.8 kg

Mass of the bedy (including
microprocessors) 3.8 kg

O Dnve DC-matars

Moblle Robol: A lol of outdoor faske
cannat yet be carried out by robols Dacause
of their poor mebility in rough terrain
Mareover, presence of stairs limits the
indoor or urban use of mobile robotics. For
planetary exploration, highly aulonamoss
robots are necessarny 10 periorm long-ran

Brr

missions, Future missions will change fror
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i o raal axplaitatian, This will
1he anvironmen! of space
: ot encounter onfy rocks or
o0 lrenches, pipelines, regular
fn turraws (fig.2-4)

ire exptoratic

wheeled rovar. The tota
waight of thes first protolypa is 3.1 kg
00 g of balteries and a 1.7 W DG
zach wheel, Dimensions are
cm ¥ H 23 cm: the ground

n fronl. mounted an an
d fark
O Ora wheel in rear directly connacted fo

parallel architeciure of the front fork and of
tha bogies Fig, 3 Chimbing a rock
Tractor Robot: and ]
planted in nugged terrain require hurmanitarian
de-mining efforts. This  arduous and
dangeraus process ol ma v detecting a
landming wilh the equi of & meia

dateciar, places human lives in greal nsk
and is fime consuming. For effective and
reliable mine detectior mina claaring
robotics (flg.5imust position their sensors
appropriately over *hills” and "holes” created
concave and convesx larrain surfaces

Prasanthy mir:

al

Humangid Rebot: A humanoid robot iz
namad Saika (“outstanding intell gence” in
Japanese). The developed humanoid robot
Saika has a twa-DOF neck, dual five DOF
uppar arms, a torso and a head. Sawvaral
typas of hands and forearms are developad

They are chosen depending upon Lhi iasks
te perform, The features of Saika are: Saika
is modularized 1o reduce the developing cost
and to make maintenancs “tal

armse and the torso is only eight kilograms
and most of the motors are installed

Three

inside the arms and tha 1orso
kinds of skillful m
studied as examples a
based movemean ¢ 1
O Hithng a bo
0O  Grasping unkr
. | Qroping

| 7
| O Catching a thrown ball

Anl

wown objacts by

Conclusion

Less oabvious humanlike
| charactaristics are the robol's

Fig 5§ Tracior with 8 robotf

dare mounted on two lateral
2 anily actuators are the motarized
Ihe Shrimp adap! puraly passively
g the motion b insura its
YW3 @ very simgpla control
as low power consumption,
of its high mability lies in the

capability to make decision,

respond 10 3ensory inpuls and
communicate with othar machines. These
capabilities pearmit ro o perorm a
variety of useful tasks in the industry. Same
ol the field applications discussed are the
checklist of features to ook for in a work
situation in order to determine it robot
application is feasible 31
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