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AUTOMATION APPLICATION
R - @
Bntm

As pclrt of the Govemmenfs effoﬂs
towards promoting and encouraging the
greater use of robotlcs and automation In
Singapore, posttive steps were taken o
Incorporale a comparny to'spearhead this
drive, and create an environment in which
the necessary resources for such upgrcndlng
can be made easlly available

With this objective in mind, Robot
leasing & Consullancy Ple Lid (RIC) was
established In Maich 4984 a5 a jolnt
veniture between the Economic
Development Board, SAL leasing (Pte) ltd
and Japan Robot leasing Company Lid.
Thers are two main services provided
by RLC: ‘

-+ Factory automation consuitcmcy

s low-cost financing

eonsu |

Rnctory Gutomohon consulicnncy servzces
are provided by RIC's specialised:division
— the Autormnation Applications Centre
(AAC). AAC is conveniently located at the
Singapore Science Park.

Under the Skills Development Fund'’s
INTECH Scheme, RIC receives financial
support so that factory automation
consultancy services can be made
available to the industries at-the lowest

possible cost. Singapore companies receiving

technical assistance from the AAC need
to pay only 10% of 1he costs involved.

Scope of
mamuﬁamqnurvkws

_ Eoch consuﬂoncy Is carried oua‘ In
four different phases. They are:
o Investigation study.
- Feasibility and cpphccnf:on study
= Implermnentation
« Monitoring and integration -

Ewnsﬁsmmnunugy

Thlssnvolves data collection cnd
analysis leading fo identification of
problems and scope for improvemant.

Feasibility

ThIS conslsfs of Indepfh siudy of exishng
manufacturing plant and work methods as
well as generation of solutions and
preparation of system application.

CENTRE

knﬁhnuwﬂaﬁmn_

Involved here is pro;eot mc:nczgemem‘
for the co-ordination and supervision of
supply and installation of eguipment by the
contracted suppliers. Technical suppori is
aiso provided during C‘ommlssmnmg of the

- new system.

Monitoring and integration
eeg

This - final phase monitors the
petformance dfter the start-up of the new
system to ensure that the objectives of the
project are met.

Projects handied

Since its tnceptlon AAC hos

received tremendous support from the

industries. Projects committed cover many

sectors of the industry and the services

offered ranged from basic industrial

engineering to complicated systern design

and infegration. Pro;ects underiaken

include: :

 Design of an automated assembly fine
for batlery elements. _

e Dasign of an automated assembly
muachine for protecior and short
connector for a medical eguipment
manufacturer. :

e Improvement in the produchon method,
inspection; loose thread cutting, ironing,
fransportation and storage of o gorment
manufacturer

* Investigation study for the instaliation of a
robotic spray-painting system fora
printing and coating services company

* Productivity improvement study of the
“produciion line of an electronic paits
rmanufacturing company '

= improvement of material handling,
environment and selection of equipment
for a feod packaging company _

+ Design and insiallation of a robotic spray
painting system for an electric iron
manufacturer

o Design and installation of an automated
glass mould assembly line for an organic
lens manufacturer

Ewﬁnmmanﬂ@ﬂs

RLC aims fo ossssf the tndustnes to
implement automation . projects that are not.
only technically feasible but also
economically viable In this respect, the
services of business analysts are also made
available Recommendafions put up by the
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englneenng project team can be further
studied by the business analysts 10 assess
the volume-profit relationship. Other
qualitative factors, such .as product, méirket,
compettiion and management are also
studied in order 1o test the overall viability
of an csuiomc:hon pro;ect

Hanpower
| strensth and network

The. consulioncy work is cqmed ouf by
a competent team of professtonois who
have had considerdble experience and
expertise in the area of factoly automation
and robotics. :

They areled by @ technical director
and include a number of senior ‘
consultants, each of whom has had more
than 15 years' experience.

Yo strengthen its technical expertise,
AAG has established a network of .
confacts for close collaboration with other
renownad overseas consullancy firms and
venclor specialists.

RELATIONSHIP CHART

ARAC facilities

Perimanent
nemcnstmmn Hall

The only ane of |ts k:nd in South Ecnst
Asia, the hall disploys the latest robotic!
automation systems from-leading
manufacturers for public demonstration and
viewing.

leading mcnuiacturers participating in
this permanent demonstiation are:

+ Bosch [Germony}

+ Festo (Germany) '

e Mitsubishi Blectric [Japan)
¢ NEC (Japan)

+ Ol (Jopan)

» Yaskawa Electric {Jopon}
» Kawasaki (Japan)

« Matsushiia (Japan)
¢ Fujl-Eleciilc {Japan)
e Daifuku {(Japdn)

* Kobe {Japan)

» Seiko (Japan}

« ASEA (Sweden)

* Intalleciex (US)

* Rimrock (US)

‘Technical Information

Resource €entre

This Is an extremely unique lbrary well-
stocked with a comprenensive range. of
books, magazines, newsletters, catalogues
and brochures from leading robotic and
automation eduipment manufacturers and
suppliers. The library also contains a good
coltection of video-tapes showing the
various robotic systems in thelr respective
fields of applications.

This Information Centre ensures that the
scope-and depth of AAC' technical
expertise can be enhanced on A
confinuous basis. The information in this
Centre is also made accessible {o the
industry and the public.

Low-cos¢ financing

The objective of offering low-cost
financing is to encourage more
manufacturers to use rebotic and
aufomation eauipment without straining
their financial resources,

The effective interest rate charged s
only 4.5% per annum, or 3.5% per annum
for local companies. This is made possible
through a credit iine extended io RIC by
the Skills Development Fund.

To mcike it even easier for manufacturers
to enjoy the facility, there is no minimum of
maximum on the quantum of financing.

Types of financing

« loasing » Hire Purchase » Mortgage Loan
Eligibie equipmem -

The foliowmg 1ypes of eqmpment of Gny
rake or model and from. any supplier or
source are eligible under our low-cost
financing scheme:

+ Industrial robots

= CADICAM equipment

» Auto insertion machines

¢ Fexible manufaciuting system/cell whlch
may consist of a combination of CNC
maching tools andfor machining centres
andfor robofs

s Custom-built automation sys’rern




« All other automation equipment or
systerns not mentioned above will be
assessed on s own metlls

M'mgdpalrs .

The acfual rentols per month wﬂl be

fixed depending on the following factors:

-+ Amount of lease (Singapore dollars only)

s Period of lease (3 fo 7 years)

s Amount of residual value (for lease
financing)

e Amount of secuniy ceposit {for lease
financing)

o Amount of downpayment (for HP
financing) _

Exc:rnple 1 (HP fancxnczng}
Company A wishes to acquire a piece of
automation equipment cosfing $400.000.
The monthly rental will be $4,765 based on
the following fociors:

Example 2 (lease financing)
Comparny B wishes o acquire an
aufomated assembly system costing $1
million. The monthly rental will be $§13.475
based on the followmg factors

Sritical
saaﬁporemg méussﬁes |

Componles des:gnoted by the
Economic Development Board as crifical
supporting indusiries can effectively enjoy
zero interest funding due 1o further rebales
of 4.5%.

Pioneer status and
Mher imentive sehemes .

For compontes 1hoﬁ cre en;oqu
pioneer status or export incentive scheme,
the cost of their leased assets will be -
considered as pan of the required
invastments by the Fconomic Developmen'r
Board.

For companies en;oylng an invesiment
allowance, HP and mortgage loan
financing will be Orronged so that the
assefs financed will be considerad as part
of the required investiments.

Speciaf assistanee ¢o
Eocal industries .

As part of our delabercre efforr o ossnst
the small and medium sized companies fo
automate ‘and upgrade the low-cost
consultancy and financing schemes are
specially .amended to further benefit them.

~Consultancy Scheme — experienced
angineers have been assigned o
provide 2-3 days’ preiiminary advisory
services to inferested companies. Should
the need arise, such cases will be
referred to our normal consultancy
section for more in-clepth assisiance.

Financing Scheme — the low-cost
financing Is further reduced from the
effective interest rate of 4.5% pa. to 3.5%
pa. The eguipment eligibility is also furiher
expanded to include the following
equipment:

+ CNC machines = Stamping press with
autodransfer mechanism e laser culting
and welding equipment ¢ Die-casting
machines with robotic aftachments ¢
Falletizing machines ¢ Electroplating
machines « Aulo die and wire bonders «
Autornatic testing equipment » Machining
centres « Coordinate measuring machines
with auto-probes « EDM and wire-cut
machines
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" CRUMMARY OF INOUSTRIAL BOO0TE USED IN SINGAPOREY

(24, 1.00] fao

SLRHARY

7

YOTAL MO, OF INDUSTRIAL RADOTS IR USED AS AT 81 GCT 64

TOTAL KUHEER OF COWPANIES USING INOUSTRIAL ROBOTS ;

APPROXIMAYE RATIO OF INDUSTRIAL ROBOTE TYPE

. BEAVQ ELECTRIC - 1 HYDRAULIC . . ¢ . OTHERS

103 v
X OF IMDUSTRIAL ROBOTS' USERS [REF, AKNEX Y}1
| JAPANESES 26,82 %
'ARERTCANS 8.82 %
EUROPEANS - 3.85 %
LOCAL £ 62.61 %

X 0F INDUSTRIAL ROBOTS*® MAKERSt

JAPAN ¢ 54,57 %
AKERTCA 2.00 X
EUROPE 1t 33.33 %

% OF INDUSTRIAL ROOUTS 8Y APPLICATIONS (REF,
'SPRAY PAIHTING ¢ 16 .00 X
WELDING _ : 1067 %
HATERIAL HANOUING: 333 %
ASSEHBLY. - . ‘2 3133 x
EDUCATIONAL 1 . 20.00 X
1 867 X

OTHERS [ VENDORS)

4

14
6
2

31

compaitiee
conpanies

companies
campanias

unfte
units
unite

AKRKEX II}:I

24
16
20
&
ao
13

unfte
unite
units
unfte
units
unite

NUMEER OF INDUSTRIAL ROGOTS INSTALLED (REE. ANNEX I1I3

SEFORE AND IN 1681¢

]

IH 1682: 20

IN 10831 45

IH 18084 By

IH 1985t 29

GRAND TGTAL ] 150
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AUTOMATION
GUIDE -

e o ————
A GOOD APPROACH
TO AUTOMATION .

1w My Joegen Conteeman, Mangging Direaon ASFA Singapuire
In recent weeks, we have had
forcefil  reminders. that | Singapore’s
phenomenal geowth has been arrested.
For the first time in many years, the
country tastes retrenchment andsispate
of bankruptcies. Government, industry,
commcree and teade union are in gene-
cal agreement that we are in for at least
two_ years of restraint,” hard work ‘and
uncomfortable change if Singapore is to
regtin its competitive edge in exports
and its appeal as an option foc investors.
With a snuil domestic narket,
Singapore’s success in the past has re-
fied on its  stability; excellent infra-
struciure, the efficicncy of iis scrvices

MrJorpen Centermun —
\1auagmgD:::cmrﬁ‘;h}\Slng:pnrc«.xpl.ammgih:
ASEA Mastev System at Instrument Asia 83,

and solid manufactuding base yiclding
keenly priced, high quality products for
world markets.

Singaporc’s government  bhas
already set up clear markers for renewal
and recovery in manufacturing. In-
dustries lave been asked to seappraise,
restructure and consider automation.
To those manufacturers who may have
been deterred by the somewhat longer
pay-off time and appareatly high start-
up cost of automation, this short write-
up may offer some reassurance and a
few uscful guidelines on the subject.

Flexible Manufactaring
System :

Fexible Manufaclurmg Systems —
ar FMS - are no novelty. Thooughout
the world. they have been installed and
proven.

ln my own ‘-\vcdhh homeland, pro-
duction with limited manning has been
applied for many years to:
®  Automatic production with timited

or- o opecEter  supervision  for
puritds of up to 16 hours

Automation of frequent or repetit-
ive working tasks
@ Limitation of manuat labour by pre-
- paradon and storage of workpicces,
wols, programmes, cie
o  Manufacture of relatively  small
series.
FM3 should not be dismissed after
only a_cursory glince as an expensive
means of total automation. Approach in-

seeqd as wvegsatile and flexible means of

adapting your plant — large or small — to
greater cost cHiciency at a pace you

. dicrate.

& Af its most modest level, l~M‘; can
be a mobile machine with simple
processing equipment .

& Or it can be a group of machines
served b) u common industrial
robot ..

® Or it can be a system involving
several machines connected by a
common  (ransport  system and
computerised network: for control
and supervision. Ifrespective  of
plant size, the functions can be
divided into several geoups — tool

system, machine system, h.mdlmg‘

system, comtrol and supervision
system and transport systent. These
must be integrated to form 2 unit
working  with other functions
within the total production flow.

' Why Automate?

- Somc or all of the followm;, factors
may be on your mind as you consider
automation: )

e Higher production capacity

# More rcliable or shorter delivery
times

e Lower costs per producnon unit

& Improved wortking enviconment
with reduced turnover of staff and
less abscentecism. Joly encichiment
for high calibre staff

& Need for a wider range of products
— enabling you to adapt swiftly to
changes in market demand

¢ Improved technological statos

CON'T PAGE 12
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" The voice of robotics and .m(0~
mation has werived!,
- After tonths of hard “work aml

incessant debades, the  Fditoriat Com-
mitte, Comprising represeatatives from
the Jiconomic Development Board, the
MNational . University . of Singapore, "the
Nanyang Technological Institute and
Rohot Leasing and Consultancy Pre Lid,
is pleased w luanch our muaiden issoe of
Automation News — a quarterdy review
of issues pertaining to robotics and
automation both locally wnd abroad.
The underlying objective of this nows-
etter is to create greater awureness and
conscigusness among, the industries of
robotics and antomation. -

As a useful information source,
the newsletter will focus on crucial

arcas such as the Govemment's
policies and schemes on automation,

industfial - teends and devclopment,
new products/processes, case - stu-
dies, research and development, man-
power training 4s well as a calendar
of international events.

In striving to achicve a good
balance, we have painstakingly sclected
articles which will rclicet adequarely
botll managerial and technical issucs.

As robotics and automation will
feature even more promineatly apd
cffectively, in- future production tech-
nologies, we hope, through the news-
fetter, to capturce the essence of such
technological development aad break-
throughs aad  keep our industrics
abreast with technology.

The mode of communication is in-
tended to be two-tvay, So please drop us
a line if you have any interesting inform-
ation, feedback or significant develop-
meat to- publicize. Your kind  co-
operation and support will help us
reach greater heights.

NTI INTRODUCES
AUTOMATION AND
ROBOTICS TRAINING
i COURSE

READ ABOUT THORN-
EMUS LATEST
| DEVELOPMENT
LEARM HOW HITACHI-
SEIK[ CUTS DOWN
PRODUCTION TIME
BY ONE THIRD
8 THE FIRST FOURDRY

IN THE WORLD TO

INSTALL A ROBOT-
WHO IS IT? .
NEW INVENTIONS IN
AUTOMATION
AND MORE . ...




CONSULIANCY

Aq interview with Mr Au Eng Fong
General Manager, Robot Leasing &
Consultancy And SAL Leasing

Mid 1984, thi Industries witnessed
the bicth of Robot Leasing & Consuli-
ancy Pre Lid (RLC) — a joint venture
between the Teonomic Developient
Board, SAL- Leasing and Japan Robot
Leasing  Company . {JAROL). Much
publicity surrounded its - inception,
much expectation on its future.

“Today, just over a year of exist-
cace, we speak to the man at the kel —
Mr Au Eng Fong, General Manager,
RELC, on his perception, vision and
the role of the company-.

Question: | - :

We understand that. the Govern- -

ment is increasingly concerncd with
the needfor the industrics 1o upgrade Lo
cenain competitive — both lTocally and
abroad. This being particulacly cracial
to the local industries, is the existence
of (RLC) a direct reflection of this
concern?

Mr Au:

Well, to be precise, the history of
our company dates back to 1983 when
serious efforts were made to'understand
better the problems confronting the
local industries.” Whichever way the
problems were discussed, it was obvi-
ous that they gravitated (o o sigaifi-
cant issucs, namely, financial and 1ech-

- nical. Chances are, most local com-
paaies are lacking on both accounts. Let
me elaborate on this. Firstly, in any up-
grading process involviag robotics and
automation, a high initial capital outlay
is required. The larger companies have
less difficulty in coping with this but un-
fortunately the same canaot be said of
the small and medium-sized companies.
Some form of low cost finanding with
fonger repayment period is therefore
necessary 10 assist them to tide over
their cashflow problems. Secondly, the
cvaluation and sciection of appropriate
automation equipment and systems re-
quires the services of a team of good ex-
pericnced  technical people.  Again,
many {ocal firms are not able 1o maintain
a core of such people. There is therefore
astrong need to make available a pool of
highly trainedi professionals at an afford-
able price. Through' our set-up, in-
dustries will now be able to utilise our
low-cost financing services and our low-
cosl factory automation consuitancy
services to assist them in upgrading
their operations. : - .

Structurally, you will notice that
through RLC, we hope 1o bring together
the best available resources. The Econ-
omic Development Board provides the
policics and direction, $SAL Leasing,
its expertise in financing and manage-
ment and  JAROL, its  exceptionally
strong technical resource basc. With
this effective combination, we hope to
make things happen, to make upgrading
possible.

AUTOMATION |

Quesiton: o
While it 1§ guod 1o bring togethes

alt such resources under one roof, the

question is,how can these services he
matde ceadily availble o the industrics
and, more importantly, within their
reach? :

Mr Aw E R

I rusponse o this, Fooast say that
we are exteenwely fortunate o receive
strong amd pasitive suppoct-from the
Skills Development Fund. (SDF)

Under its INTRCH Scheme, woe re-
ceive financiaf grants which ¢iable us
to ofter our factory antomation consit-
ancy services to the industries at only
10% of the total cost.

o additian, the SDEF also exiends o
us 2 credit line which wliows ug to proy-
ide low cost fimancing o the industrics
ar dn extremely dttractive effective rare
of £.5% paw. This covers cquipment such
as industeial robots, CAD/CAN systems,
flexible  manufacturing  systems  and
custom-buill automation systems. As an
additional ¢ffort to assist the small and
medium-sized companics, this rite has
récently been further reduced to 3.5%
for chis group.

All these imply that all our services
dre easily and readily available o the in-
dustrics.

Question: - . :

As the field of robotics and autona-
tion is widc and varicd, how can your
compaiy ensarc that every project is
well attended to?

Mr A

First of all, internally, we have re-
cruited experienced st with ex-
pectise inthe area of faclory automa-
tion. This is further strengthened by the
addition of threee expatriate experts ~

“each of whom has had more than 20

vears' experience in rebotics and 2uto-
mation. Suaff are continuaily sent abroad

for specialised training to keep them

abreast with the latest technologies.

Externally, we have struck up a
strong relationship with some ledading
initcrnational consultancy firms
whereby we are able to engage them on
a joint-project basis.

In fact, on the local scene we have
had several discussions with ocal speci-
alists 10 work out some collaborative
arrangement. ’

Question: : )
1t has been said that many techoie-
aily sound projecis often end up as com-
mcrcial faflures — this is particulary true
in today's highty dynamic envicgament.
What stcps have you kaken to ensurc
that your proposals are both technical-
ly and commerciaily sound?
Mr Au: : i
We are extremely conscious of this
and have added the services of Business
Analysts. Volume-profit relationship is

" analysed. Other quatitative factors such

as product, market, competition, mani-
gement and skills of labour are also
studicd. But the important point is that
we are determined . to be professional
and wcll organised in our approach in
providing factory automation consult-
ancy services, Qur practice is to cnlist
client’s commitmeadt through senior
management’s pacticipation — this will
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facilitaic” our cvaluation of project's
camaiercial viability, :
Quiestion:

As one of your company's impoct-
ant objectives’is to promote and en-
courage the greater use of robaotics and
sutomation among the industries, what
ather steps ave you taken (o nuake this
happent :

MeAwm: . :

Well, the greates use of robuotics
and mutomation can only come through
ficst knowing of their existeace andthen
understanding their usefulness. Creat-
ing awareness among the industrics is
therefore an equally important task of
our-company, .- : o

One useful approach: is through
our Demonstration Hall where a total of
1 3 latest robotic systems are put on'dis-
play for public viewing. This is possibly
the only:one of its kind in Asia apart
from Japan where actual robotic sys-
ems dre put in operation gach depict-
ing a different work eavironment.

ln addition, we have also es-
tablished a unigue Technical Infornu-
tion Resource Centre well stocked with
a comprehensive cange of books, cata-
logues, nragazines, brochures as well as
video tapes on robotics and antomation,
So far,we have had discussions with the
various’ trade and industry groups and
associations to make them aware of our
facititics. OQur next step is to gearup our
promiotional campaign through semi-
nars, workshops and exhibitions.
Question: ) -

©We.are aware that there are
preseaily ather fiems which ace also
offering consultancy scrvices to the in-
dustrics. Will there be any unfair com-
petition since you will obviously be
able to offer it more attractive package?
Mr Aug )
" Let me take (his opportunity o

clear up some basic . misconceptions
over pur role vis-a-vis other consultancy
firms. [ will be the first to admit that we
are notexpertsinall afeasof automarion,
{ like to believie that we are the gener-
alist consuftant oversceing - client's
overall automation programme. In
areas of specialised application such as
vision inspection, coating services,
etc, we will have to work with existing
‘consultancy -firms 1o seek their
specialist knowledge and  experience.
There is therefore room for co-opeca-
tion . . . our role is really complemen-
tary. In fact, on the positive side, our
‘Tow-cost consultancy services will be
likely to generate more interest among
the local industries and this wil lead
o more opportunities for the specialist
consultancy tiems to work atongside us,

In short, the -potential is there for
closer collaboration with other consult-
ancy and specialist ems. :
Question:

In carrying out your factory auto-
mation consultincy SCIvices, Arc you in-
fluenced by certain CGuipment or sys-
tem  suppliers who may have os-
tablished a better relationship  with
your organisation?

-Mr Au:

W pride ourselves as an indepen-
dent professional consultancy firm .



trying to offer the most apprapeiaie sal-
utions 1o our clicnts. This would imply
that we will select and evaluate equip-
ment or systems in strict accondance
with client’s eequitements: To do this,
we hitve to look into such factors as cost
cifectiveness, profit-volume | relation.
stip, safety and maimtenance, system
stupport and back-up and many others.
Despite-this, the final decision is stilt
with the client.

As a rube, our |)l'()](.([ team will try
initizlly to seck out stangdard cquipment
or systems to interface with client'sex-
isting production system. Failing which,
we will proceed to work out some
custom-designed avlomation system
whlth will best suit clieat’s require-

men
1: is therefore a totally independent

approach with cliént's interestsat heart.
Question:

Finally, with most of the initist pro-
blems ironed out, what is your vision
on the future of your company?

Mr Au: }

i think ail of us will agree that
robotics and automation are here 1o
stay. The future trend of production
technotogy  will  likely be - ceéntred
acound them.

The demand for Lonsulmncy ser
vices i robotics and automation will
always be there and is likely to surge
ahead in the future. It is therefore es-
sentially a question of building up our
own professional and- technical ex-
pertise to cope with the more demand-
ing challenges. abead. YWe must not
allow ourscives to fall behind the tech-
nological wave.

With the strong support of our
partners and our sponsors and with the
total commitment of gur staff, [ am high-
ly confident that we will achicve greater

heights.

4 YOSHITAKE'S
S8 CoLUMN

by Mr MasahikoYoshitke )
{Authorised Small Scate Industeies Consuhant)
Senior Consultant RObat Leasing and Consuliancy Ple Lid

SMALL SCALE
INDUSTRIES AND
PRODUCTIVITY
IMPROVEMENT — A
JAPANESE EXPERIENCE

In response to the Prime Minister's
speech at the National Day Rally on the
P1th August, there were serious dis-
cussions on the productivity improve.
ment of existing industries in Singapore,
especially the local smail - scale in-
dustries,

Someof the solutions for this issuc
might be found in the experiences of
Japanese Medium and Small Scale In-
dustries (hereunder MSSE) from 1980

- to0 1985. 'The problems and affliction of
entrepreneurs of MSS! in Japan during
the 5 years, can be summarcised into the
‘twofollowing areas:

(1} Copingwiththe hardsh:p of rapld
changes of markct situation and
products due to the advanced

high technology. Issues include
what and how to introduce an
appropriate advanced téchnology
o their management,
Well timed retirement of owners
and sticcession problems - some
of them founded theiv enterpriscs
justafter the warand are now well
aver (M) )
With regacd toitem { 2), such prob-
lems do not exIst in Singapore and the
other NICs, as the cntrcp:cnmmq are
stifl young.
o Japan, MSSLis dcﬁm.d by the Lw
(Minor Enterprise Act) as follows:
Paid up Capital Less than S$900K
No of cmployee Less thaa 300

)

CHART 1 MSS! STATIST ICS IN ].APAN

The effects of the advanced tech
nology, which could be termed as the
new industrial revolution prevailing atl
ovee the world, have taken shape in the
following manner:- < .

(1) Changes Of Products
Becrease of traditional products.
some being rcpkucd by substi-
tute  products and  composite
technology products.
Change Of Market
Adversity und individuality of mar-
ket needs giving rise to small lot
production and safes, more and
more market-in concept than pro-
duct-out’ concept.

(23

“(to added value)

1 No of Industries C{xk). 872 . BG8
- : (%) (100.0) ¢ 65) { 99.5)
2 No of Employces {xk) 12863 3311 2
’ Co (%) (100.0) ( 257} { 74.3)
3 Quiput S% (x Trillioa) 2.05 .0 . 1.05
o (%) |- (100.0) { 44.8} ¢ 51.2)
4 Added Value 53 (x Trilllon}) 0.66 0.29 0.37
(%3 (100.0) ( 43.8) ( 56.2)
5 . Added Value per head 58 (xk) 67.6 98.0 528
) {catio} (100.0) { 53.9)
6 Labouc's relative share (%) 37.3 331 40.6

Labour's eelative share

(%)
(to autput)

The government (MSSI Agency)
has been making efforis to promote and
strengthen MSSE since 1955, In Japan,
99.5% of the industries are classified as
MSSI and 75.0% of the total workers be-
long to MSSI.

Chart 1 shows the compa.nson of
the productivity betiveen large scale
industries and MSSL

. As shown in item 5 of the
chart, the added value productivity of
MSSI is much lower thaa the large scale
industrics — thatisabout 54%. The lab-
our’s relative share is40.6% in MSStand
33.1% in the large scale industries.
Consequently, the labour’s relative
share to output becomes 9.5% in the
large scale industries and 14.5% in
MSSI — that is, about 1.5 times.

During - the last decade, MSSI in
Japan suffered severe blows twice. One
was during the oil crisis of 1973 and the
other was the effcct of advanced tech-
nology which was activated around
1980 and is still going on. These two
critical  sitwations were. of  quite
different nature. Fhe fatter was more of
an industrial struciure probiém and
hence, the counter acasures taken
were dillerent. Oac of the reasons of the
recent slowdowsn in the economies of
NIC is also due to industrial structure
problem.
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. 1983 (MITI White Paper)
Change Of Design
More system . design than ele-
mental equipment design. More
co-ordination  between  design
and production.
Change Of Production
Use of the computer-rapid pro-
gress in accurancy, new material,
smal! lot production and automa-
tion,
Change Of Investment
- Increase of investment capital duc
to high cost facilities for advanced
technology. More engineering
stalf arc also reguired.
] Chart 2 shows -the statistics col-
lected by MMSI agency, regarding how
the MSSI enterprises have felt at each
critical situation.

The strategy and counter- measu-
res by MMSI co-operative associations
and individual enterprises inJapan, can
be summarized into the following
three itemns.

STRATEGY 1

The policy decnsmn for introduc-
tion of advanced technofogy.

in order to susrvive in the new in-
dustrial revolution, MSSI had to make
the decision to sclect which way was
the most suitable to their enterprises in
the following categorics:

4

(5)



CHART 2 - MSSI ENTERIRISES FEELING

"NEW PRODUGT | R : ISY JPRODUGTION
DEVELOPMENT 1968 1973 1560 | ENGINEERING

NO TECHNICAL INNOVATION

4 TECHNOLOGY

.MO DIFICATTON OF EXISTING

TECHINICAL Ni\()\’.\l 1ON RAPIEILY:

muﬂ‘ﬂ!

% ﬁosoqoaomm[ 0

0;:020304056.66 K

1 Development of the advanced tech-
nology products.
2 Application (utilization) of the ad-
. vanced technology products,
namely:

(1)
(252)

The application o their

Cexisting products itself.

The -application -to - their

existing production process

and management.

Mmt of the enterprises selecred
item 2, The reason was because ‘they
wanted: to avoid the risk of develop:
ment as it was too carly to predict the
result, and even if it could succeed it
would be difficult to maintain against
the large scaie industries. The other
important reason was that the size of
the market for item 2 was much larger
~— ubout 3.5 times according to a
fimous rescarch centre — than that of
item 1. This decision has 2 certain re-
semblance to the decision policy of
industrialisation of NIC against the ad-
vanced industrial power.

The following three ways to intro-
duce the advzmccd techinclogy have
been proposcd:

1 introduction hy their own engineer-
-ing resources

2 introduction by “assistance from
other parties. (The advanced tech-
nology "equipment | manufacture,
the parent company, the official ¢n-
-gincering rescarch institute)

3 Introchiction by jeint activity. {The
co-operative association, the same
ficld association, the dLl’fchm field
aiqom.mon)

In the case of]apancse MSSI, many
enterprises sclected item (2), but re-
cently item {3)is increasing gradudlly
through the guidance of ‘MSSIL agency
MITL Some of them are doing very uni-
que activities — cg-operative desiga, co-
operative manufacturing by m'\kmg the
best use of cach professional engincer-
ing and also joint sales theough the com-
pany “of co-operative finance.  ‘This
means that the engincering bourdary of
new products is becoming more com-
plex and indefinite.

STRATEGY 2
Approach, to the market where
activities are concentrated. MSS1 had

made effort approaching these
markets.

STRATEGY3

+ Establishment of the cmcrpnscs
individuality and identity. In the new
market of changing needs brought
about by diversity and individuality, it is
difficult to sell traditional products
cven at a competitive price. The answer
to this probicm was establishment of

1983 (MITT White Paper)
some individualitics at the professional
level Some companies found it in the

distinctive design, the superior quality,

the perfect afterservice, and prompt de-
Iivcry, ctc.. This was also causing the
farge scale companics to cecognise their
professional individuality and ideatity.
This toncept will become more import-
ant in the woeld market in future
whether it is the matter of an individaal,
an cnterprise, a district or a nation.

How MSSI in Japan developed
these strategics concrctely will be dis-
cusscd in the next issuc.

RESEARCH NEEDED IN
THE KINEMATICS AND
DYNAMICS OF
ROBOTS

by Dr Lim Kah Bin, Senicr Lecturer
Mechantcal and Production Eagineering Depariment
WNational University of Singapore

LINTRODUCYIION

© The research and development in
robotics” require different kinds of
knowledge which are multi-disciplinary
in nature. Contribution mist come
from computer scicnce, artificial intelli-
gence, control theory kinematics, dyna-
mics, geomclry, opeiation rescarch,
clectronics and = other  disciplines
within the context of the special nceds
of robotics. Difterent combinations of
these different disciplines provide the
various ¢sseatial functions that an intel-
ligent .robot must  possess. These
funcrions are namely (1)

= Intelligence and decision making.
— Control.

— Manipulation

— Locomotion.

— Sensors.

— Communication.

‘A perfect integration of thesc func-
tions is necessary to produce an inteili-
gent tobot, especially when we are
heading towards the development of
the “Third Gencration Robot” (2).

2. IMPORTANCE OF _
KINEMATICS AND DYNAMICS
OFROBOTS

A tobot is basically a mechanical -

manipulator that consists of several
finks, connected by reveoluic or pris-
matic joints. FThe kinematic configura-
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“are given in

tion of the robot ie, geometsy of the
links, type of joints; I8 very inpotant
becanse once the configuration is os-
tahlished, it will define Hmits o the scl
of tasks to which thie robot may be of
tfectively applicd:In addition, the dyna-
mice, Lo the cquations of motion of the
robot are also laegely governed by s
kinematic configuration.

From the conteol point of view, the
system cesponse is also largely affected
by the said mechanical churacteristics
of the cobot. For example, while the
sensory devices, visial or-tactile, are
gathering information from the external
environment, the - full “control :algo-
cithms will have to take into account the
kinematics and dynamics of the system
and compute the forces and torques
necessary to -drive the end-cffector
atong desired lr‘leL[OrlC‘Z in th work-
ing spaccs.

An view of the importance of the
mechanical characteristics of robots, it
is csseatial to be aware of the siate of
technology in this arca and heacetorth
to identify the research required.

3. KINEMATICS OF ROBOTS
3.1 Kinematic Transformation
While the kinematic configuration -
design of a robot invelves the selection
of the structure properties which refate
adjacent joints, the robot kinematics
deals with the spatial configuration of
the robot as a function of tine, in part-
icular, the relations between the joint-
vatiable space and the position and ori-
entation of a robot arm. The robot kine-
matics is one of the better understood
arcas of Robotics (3.4). .
Robots are powered by motors at
the joints between tinks. Associated
with 2 motor are quantitics which def-
ine its position, velocity, acceleration,
and torque. it is therefore most efficient
to control robots ia joint-space. How-

"ever, programmers of robots prefer o

think of "position using orthogonal,
cylindrical or spherical Cartesian co-
ordinate frames. Thercefore, there is a
need for kinematic transformations to
transform one co-ordinate frame to the
other.

‘The kinematics of robot are def-
ined mathematically based on its con-
figuration and the driving mechanisms
(revolute or prismatic). The require-
ment that the kinematics can be effici-
ently computed adds constraint, that ul- |
timately affects mechanical desigo. The
transformation from joiat co-crdinates
to Cartesian co-ordinates, known as dir-
cct kinemalics, is quitc straightforward.
However, many object specifications
Cattesian  co-ordinates,
which necessitate the transformation to
joint co-ordinates. This inverse Kine-
matics computation, from Cartesian to
joint co-ordinates, is often more com-

- plex, in sonte cases, geometric induition

may-be required (3).

-Several efficient algorithms have
been developed to solve the inverse
kinematics computation problems-Hot-
lerbach (5) discussed a recuisive
scheme for computing the kinematics
for both the Lagrangian and Newton-
Euler formulations of the dynamics. Luh



ctal, ( 6)presented a new method hased

on-. the - Newton-Euler  transformation |

which is independent of the type of
robot  configuration.  Their ‘method,
using the relationships of moviog co-
ordinate  systems, involves the sae-
cessive teansformation of velocities and
accelerations from the base of the robot
1o the gripper '

Lee and Ziegler (7Y used a gromet
ric approach to solve the inverse kine:
matics of PUMA rebots, while Maicini
ct al. (8) discussed vet another new
approach based on pacallel computa
tion of cach joint co-ordinate.

‘Fliere are still many other methods
presénted by vatious rescacchers in this
area, However, further rescarch are still
required to improve the computational
speed and accuracy. Improvement in
hardware might help to overcome these

- short-comings; for example, the paratle!
computation approach of Mancini ¢t al.
(8) may bhe efficient but it can only be
used to its full advantage with a compu-
ter having a common memory multi-
pProcessor system.

3.2 Pecformance Evaluation

Another important issue in the kin-
ematics of robots is the kinematics per-
formance ‘evaluation. The ° position
accuracy and response time could be
cvaduated by time-base measures, such
as velocitics and accelerations. Un-
fortunately, such work is not known. in
fact, what we need is a full understand-
ing of the functionzl dependence be-
tween performance measures and the
structural kinematic paramcters.

Wu (9) has presented an Error
model deseribing the six possible Cart-
esian creors and the four independent
kincmatic errors from which the Cart-
esian error cavelopes due to any four
kinds of kinematic errors can be found.
Although this efror model is helpful in
evaluating the kinematic configuration
of a robot, time-base performance cval-
uation is still not possible.

Anotner uscful set of pecformance
measures could be based on force and
torque, and might also entail aspects of
reliability, repeatability and work space
usage.

3.3 Collision Avmdance
Manipulator kinematics  shoutd
also be studied from the point of view of
the interdependence between the kine-
matics of the robot and the kinematics
of the work environment which in-
cludes everything which moves or re-
sists motion. In short, we should look
inio methods to minimize the collision
avoidance problem. Associated with
this will he the research issue in the ob-
jeet represcntation for collision detec-
tion programs, and the path planning for
collision avoidance. The well known
Artificial Intelligence Laboratory, Mas-
sachusetts Institute of Technology is
very active in this area of rescarch.
The algorithm of Brooks (10,11)
involves - first, 'the finding of colli-
sion—frée motion segments, and later,
the tinking of them to form a complete
. coltision—free path for the robot. Chicn
ct al.{ 12} has presenied another similar
algorithm for collision—frec path plan-

ning, but it is highly mathematicat and
requifes a good understanding in Topo-
logy and Graph Theory, Preund and
Hoyer (t3) have implemenied 2
time=eflicicnt control steategy for the
conteol of guided cottision avoidance in
an automatic assembly line involving
two robots, and was found to be Lﬂ(.l.l'
ive.

We might also make use of seasocy
deviees, such ag visuil or ultrasonic sen-
sors o solve thie colliston avoidunce
problem. However, {for the present mto-
ment, at least, we must ficst solve the
prol)lem of cost and the acge amouat of
infornation to ‘be processed by the
controlicrs. .

4. DYNAMICS OF ROBOTS )

The dynamic equations of a robot
arm of n—links consist of n coupled, sec-
ond order, differential equations in the
positions, velocities, and acceler:itions
of tie joint variables. The cquitions are
complex because they involve. terms
from two adjacent joints corresponding
to torques due to coupling inértias, cen-
tripetal forees and Coriolis forces,

In case of slow totion and méch-
anical  configuration. with'  weakdy
coupled sub-systems, the dynamics of
the robot may not be important. But, in
cases of high speed motion and strongly
coupled sub—sgysiems, a complete ana-
lysis of the dynamics of the system is
necessary { 14). In view of the fact that
Iigh specd manipulation is always re-
quired in most.industrial applications, a
thorough understanding of robot dyna-
mics, and the development of a fast and
accurate computational scheme arc
necessary.  Conventional - techniques
have simplificd dynamics by dropping
or linearizing terms, or have proposed
table look—up techniques. .

Paul (3), using the Standford Arm
as’iltustration, has shown the steps in-
volved in. deriving the robot motion
equations by Lageangian Formulation.
This classical method, ‘zlthough the
most accurate ‘one, ‘involves  very
tedious and complex computation, and
may not be appropriate for real-time
control of robot. Luh et al. {6} have pre-
sented ‘a mew method based on the
method of Newton—Euler formulation
and is independent of the type of robot
configuration. A recenmtly “recursive”
recurrence formulbations of the dyna-
mics cquations have also been dev-
eloped by Hollerbach (5), that the com-
puiational requirement is proportional
to the number of links (n). -

Kanc's formulation of dynamics for
robot structures has also been adopted
by Huston ct al. (15 )and Kane and Levi-
fson { 16 ). Featherstone (17) presented
another algorithm based on recursive
formulae  involving “quantitics called
articulated—body inertias. The comput-
ation requircment also varies lincarly
with the number of joiats.

While the aforesaid developed
algorithms provide for time—efficient
and effective computational methods to
sofve the robot dynamic equation. Re-
scarch in robot dynamics has 10 be ex-
tended in several directions. A major
area is the problem of friction at the

joints, hecause friction is the major
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“soutee of the discrepancy between the

model and the real wostd. The develop-
meat of - direct—drive fcchnology by
Prof. Asada at MIThelps to keep the fric-
von and backlash low at the joints
(18,19).

Other pnwhlg rescarch studies
that should he carried out miy be:

— the effect of vibrtions duc to impuct
fatces, -

—~the sizable deftections of links in cody-
pacison to the general dmwmmns ofthe
rohor,

-~ the sclection of m.mapulamr 'r.ucw
orics which minimize task time (Path
analysis, is 4 karge rescarch topic by
itsclf), .

— the learaing of how o ¢xploit Kinetic
encrgy to improve, the dynamics of
manipulation.

— the development t)f!mpmvtd power
teansmission devices.

As far as the dynamics of robots is
concerned, work on'the formufation of
equaiions of ‘motion which can bhe
coded for rapid solutions should cone
tinuc. The cxisting dynamic control
schenies should be evaluated to select
the best one from a computationat point
of view. In brief: simple dynamic
madels of robots are needed!

5. CONCLUSION )

The above discussions summarize
bricfly the cxisting knowledge and the
further research needed in Kinematics
and Dynamics of Robots. While solving
problcms iny these areas, we should bo .
awace that they are just part of Robotics,
which is the field concerned with the
connection of pereeption to action,
Therefore, other important areas, such
as- artificial. intelligence, controt en-
gineering, vision and tactile sensors
technology, whose developments are
also very crucial in the advancemaent of
rescarch in Robotics, must be examined
in great depth. As for the Robotics in the
near future, weé should study the com-
munications between man and robot

" which, at the present moment, are of a

one—way nature. The desired ¢om-
munications- between ‘man, and robot
should be closed to that between hum-
ans. To this end, artificial intciligence
and knowledge data basc system tech-
nology should be established.
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| ZENITH

| LABEL
PRINTING

§ COMPANY

Mr Wan _Pa Kinng -
Propreter Zenith 1abel Printing Company

. Small businesses should take their
cue from Zenith:Label Printing Com-
pany. Undaunted by the tough times
ahead, the proprictor, Mc Wan Pak
Khiong, believes automation to be the
key to improving his firms’s competi-
tive. edge and ensuring its long term
business Vl'lblht}

In mapping out his firm’s stmteg)'
Mr Wan commented: “Our present
manual system of spray painting does
not ensure consisient product quality.
Besides; with increasingly high
expenses, the operation would no
longer be cost effective due tolowpro-
ductivity dnd high wastage. We need to
automate to become more cornpeutwe

‘and take on bigger orders”.

Started in 1979, the company has

_grown steadily over the years and ‘is

presently providing essential support-
ing- services to some of the leading
MNCs. In its releatless search for
higher technology, the company, like
many . smail businesses, is seriously
hampesfed by its lack of competent
techrical staff skilled in analysing com-
pany’s needs and assessing appropriate
systems.

With the establishment of the
Automation  Applications’  Centre,
{AAC) this will now be a thing of the
past. A beaming Mr Wan remarked: “1t
was fortunate for us that AAC was just
around — this allows us access to a
poo!l of expertise at relatively low cost.
They helped us gready in realising our

_needs through bettér utilisation of our

cxist’ing'ﬁr’lancial and technical
TESoUICes’.

CImits first phase conSuItancy
opcration, the  AAC Project Team
systematically collected and analysed
the company's data on its existing
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production systéms before faunching
o the second phase of an application
engineering sty In sclecting and
evaluiting  the - appropriate  robotic
spray painting  systemy, the Project
Team conducted a  thorough sty
considering  such  firctors as'  cost
cifectiveness of system, profit-volume
analysls, product range distribution,
mmintenance, health and safety, deli-
very and installation, cycle time as well
as interruptlon to existing production.
The. Project Team considered the
advantages and disacdvantages of the
following four systems: :

¢ automatic reciprocrating spra}r paiat-
ing system

*V feedback wnvcyor ‘robot systcm
with circular oven conveyor :

¢ 180°C turntable robot system with
linear conveyorised oven

* rohot coupled withclosed loop hoti-
zontal conveyor and oven

With the above factors in mind,
the . Project Team recommended the
spray robot coupled with 180° turn-
table as the best alternative,

The Project Team was  sub-
sequently commissioned to design an
improved. management irformation
systern which will assist  company's
manufacturing contro! for thé spray
painting department. Factors such as
current production level, quality con-
trol, communication patterns and the
nceds of the business were thoroughly
analysed  before drawing up the
final system.

In discussing the success of this
project, AAC's "Technical Director,
Mr James Ling, stressed on the impor-
tance of client’s complete management
support and commitment.' Mr Ling
elaborated: “As consultants, we are

.there to help analyse the problems and

formutate the solutions. Our experien-
ce ‘and knowledge is essential but
management’s  understanding  and
coopceration is crucial”.

Zenith's determination and fore-

“sight is exemplary. The message is

simple — you are never too small to
automate.

| TRAINING &
EDUCATION

EDB’S TRAINING
FACILITIES FOR
INDUSTRIAL

ROBOTICS
Since 1983, the Economic Deve-
lopment Board has established seve-
ral training - facilities in industrial
robotics & automation in collabora-
tion with leading robot and auioma-
tion manufacturers. These facilitics
have the following objectives:
® (o integrate robotics & automation
topics into the curricula of the EDB
training institutions. -
¢ to offer modular courses to engineers
& technicians from industry.
The technology promgtion efforts




in the above ace further augmented by
the design and building of automation
systems around the robots with these
systems: serving as demonstration  of
teasible robotic applications.

The wltimate-objective is heace
the promotion of the implementation

of robotics and antomation systenvs in -

industrics in Singapore via training,
project work and demaonstritions.

Organised within the Maopower
Division of the EDB are the tmining
facifities formed o "date in  co-
operation with ASEA AR of Sweden,
SEIXO of Yapan and Sankyo Seiki also of
Japan. . )
P “The ASFA-EDB Robotics Training
Unit (AERTU) was opcrational since
June 1983 aud is located within the
German  Singapore  Institute. — Its
original facilities of 11 veriically arti-
culited robots have since heen
updated to now include SCARA assem-
bly robots, onc 'penduium-type’ high
speed assembly . robot “and  vision
Systems. )

The SEIKQ-EDB Robotics Eab
{SERL) is also located at the German
Singapore Institute and has been opc-
rational since July 1985 The 10
precision assembly robots provided by
SEIKO are of the cylindrical, X.Y and
SCARA types.Currently, systems design
and building arc proceeding on these
rohots.

The SANKYO SEIKI-EDE Robotics
iab (SSERL) is located at the Brown
Boveri Govermmment Training Centre
and has been operational since june
1985, The 5 precision assembly SCARA
type robots and 11 co-ordinate type
robots are currently being interfaced
into prototype syslems.

_The Robotics Group is further
augmentéd by two domations of
robots from NEC of japan and Volks-
wagen of the FRG. The 2 NEC SCARA
assembly ‘fobots are at the japan-
Singapore Technical Institute while
the Volkswagen vertically articulated
robot is at German Singapore Institute.
Courses for the industry conducted by
the Robotics Group range from. pro-
gramuming and . application courses
(involving both assembly and verticaily
articulated robots)  to interfacing
courses and specialised.  courses in
welding applications. Two 10 thice
courses are conducted each month
and todate more than 700 industry part-
icipants have attended courses there.
The courses conducted at the facilitics
include: :

Introduction to Rebotics &

Programming
(including assembly robot operations)
Applications & Interfaces in Robeties
Robotics — Projects Englneering
Automation with Vision Systems
Assembly Robot Qperations

NTI STEPS UP ITS
TRAINING ON AUTCO -
MATION & ROBOTICS

with the widespread use of robots
in bighly automated industries, irte-
rest on their design & fabrication is
increasing alongside with knowledge
gained on their applications and limi-

tations, At the Nanyang Techinological
Instltute, it has been covisaged thatthe
science of robotics within the broader
ficld of automation will benefit loecal
engincers in post-application desiga.
Furthernrore, high technology: indus-
tries with plans to fabricate fobots and
interface them with other aatomated
cc}uipmcnt will stand to gain by having
a fundamental course on robaot design
and controd. ) )

The 50 hour course on Automa-
tion and Robotics will be taught for the
first time to final year. students.
Amongst the topics covered in the first
26 hours will be. spatial analysis of
objecis in 3D, principles of prime
movess and their constniction and pro-
gramming through electronic inter-
frces with special emphasis on piicro-
processor control. The concepts of
robot standards and safety as well as iis
cconomic justification and implemen-
tation in sunrise industries are also
inciuded. The next 22 hours are
devoted to low-cost automation — a
field that finds ready dpplication, parti-
cularly in Singapore's numnerous smakl
sized, batch productionindustries. The
use of sequencing using programmable
togic controfless in designing pick and
place devices/orientations may be
more readily financed by small firms as
opposed  to  sophisticated robots.
Linear and non-linear (real “world)
analysis of centrolling multi-variable
systems in state-space domains. An
introduction w0 digital systems and
sampling, lays the foundation to de-
signing suitable sensor signal lines,
vital in complex automated controis.

This ew course also looks into
future emergent technologies — such
as vision and vopice systems for
automatic inspections/assembly. The
role of robots in islands of automation
such as FMS work cclls are reviewed
with the trend towards computer ine-
grated manufacturing.

[#*] PRODUCT

WELDING SYSTEMS
FOR AGRICULTURAL
MACHINES -

fn . Oct, 1984 YASAKAWA Electric
Mfg. Co.. Ltd. produced the 2rc welding
systemn, which was available for the
multi part production line for the
Japanese agricultural machine manu-
facturing company.. This total system
includes: 7 pairs of 5 axis prosthetic

“type fobots: Motoman-L10W, digital

interface control, COz welding power
source, wire feeder, filler metals, weld-
ing torch holders with shock sensor,
torch, large and smali size jigs, jig
stockers, chain conveyors and control
consgle. .

. All the robots are being used to
weld _agricultural machine parts in-
cluding frames and chassis. Workpiece
jigs are positioned in the stocker
having a rack construction and is ope-
rated by means of an  exiernal signal.
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" welding fixtures,

.deformed.

Workpieces are transported by lhe
chiin conveyor in welding station and
the workpieces are’ manually set. Afier
welding, the operator takes out the
workpiece and the warkpicee jigs are
transported by the chain conveyor to
the stocker agadn. . . -

The full electric dndustrial robot,
Motonman-L10W, consisié of 2 welding
robot_proper; numerical controf unit
YASNACG-RX and teaching pendant. It
has the largest working area initsclass,
Smoath, high speed torch movement is
accurate within £0.2 m/m. YASNAC:
RX -has a modular construction. All
faults should in principle be cepaired
by .replacing  defective  ualts ot
modules. In & conventional welding
system, based on teaching-play back
type rabots, welding  torches may
unavoidably collide with work-pleces,

Wasakawa Welding System . . )
ete, occasionally,
causing damage te the robot, torches,
or torch holgders, and as a result,
torches  and. torch holders are
The teaching program
must be corrected each time this
happens. This is not only dangerous ro
the working personnel, but aiso detri-
mental to the operatonal efficiency of
the welding process. The welding
torch holders with shock sensor is
designed not only o cnhance
operation safety of Motoman systems,
but also to protect the Motoman
proper and the teaching program from
troubles due to collision, as well as
shortens the repair time in eventual
collision cases. 8o far this device has
Been very successful,

INTELLEDEX — A
More Intellegent
Approach to Automation

Technological progress is swifi in
the fields of robatics and computer
vision systems. Intelledex sets the pace
witi 4 major commitment to research
and development, supporting on-going
work in robot, vision and cad-clfector
design. S

Intelledex robots are designed as
peripherals for computers. They can be
programmed off-line, away from the
factory. floor, to reach points with
exceptional precision. This capability
is called Accuracy. It results in signifi-
cantly. less time required for on-line
teaching of each point. It enables pro-
gress to be.downloaded from a host
computes directly to the robot con-
troller, - facilitating  the. Computer
Integrated ' ‘Maoufacturing  (CIM)
technology of the the future.

There's a special system in Intel-

" tedex’s robots for end-effector control,

with clectronics © integeal to  the
mechanical arm enabling casy imple-
meatztion of force-feedback or other



N i3, T R
dAnrelledek Robot — : - .
ith Intetligence snd Communications capabititics

1 masuge an eatire work ol .
sensors in end-of-urm tooling,

Intetledex's current tange. of
Moadels 405, 605 & 705 robots are all
driven by the same powerful controller
with the intciligence and communica-
tons capabitity to manage-an entire
work cell. Further, its IntellccVue 200
Computer -Vision' system is a plug-in
option for robot guidance, It is equally
well suited for stand-aloneg inspection
tasks, with gray scale vision processing,
windawing, erosion and dilation and
other advanced features. . .

“Phe communications capabilitics
are broad and powerful, intended for
implementation in a CIM environ-
ment: RS-232C, 8-bit pacallel ports,
SECS-IL, IEEE-488 and expandability to
a maximunm of 256 opte-isolated VO
lines for controlling anciflary equip-
ment in the workeell, -

Thes¢ products tepresent the
next generation of intelligent auto-
mation  equipment —  machines
uniqucly designed for the specialised
tasks  found in  high-technology
industries.

EFFICIENT
INSPECTION WITH
MULTI-WINDOW
VIDEO SENSOR

Fuji. electric has introduced the
“multi-window” video sensor to assist
the industcies with auvtofmated visuzl
inspection. Fuji has also developed
standard and exclusive type applica-
tion - devices that match diversified
needs. B R 2

In connection with this, usecrs anc
planning 0 set up automated systems
of production liries utilising the image
processing - technologies -of devices
such as the video sensor. Under the cit-
cumstances, a - programming device
which can be used frecly according to
the purpose of dpplication has been
steongly demanded instead of a device
used for programming according to the
specification of users' lines. (visual
inspection, classification, etc) Fuji's
“multi-window” video sensor requiies
no special programming technologies
and can be used for a wide application

Fuiji
Multi-purpose
Video Seasor

like a personal computer. This video
sensar is now operating n many lines.
A wadery of optional functens aie also
aviilable ™ for  increased  application
mnge. : .
Visual inspectionis indispenssble

for every line. 1t is required not only lor

production lines which nced to be in-
spected by a punber of inspectors but
also for lines which have 1o be inspect-
cd by a workman whilc opcrating
machings. ‘ 0

_ Visual . inspection can be func-
tionally classified as follows:
Appearance inspection — - .

. inspection of the appeatance of pro-

duct for dimensions’ and- entry of
forcign objects,
Inspection of defects — )
inspection of appearance for presence
of flaws and deposits of dirt and dust.
Sorting & classification —
sorting into several groups by shapes,
gmbo!s and other features.
erification of characters, etc ~-
checking of manufacturing date, type
symbol, other specifed patterns,
Hecord of characters, etc — -
check of weight, and characters and
symbols . which may be changed at
random in complex lines.
Monitoring of status —
monitoring of status of materials and
halffinished goods which changes
momentarily during process control.
The multji-window case checker is
an application that will be useful to
many industries as it allows for auto-
matic surface checking without con-
tacting the abject. The checking takes
place when the case is moving on the
comveyor and & bad case is auto-
matically rejected. A high checking
speed of 0.1 second can be achieved.

FORD ADOPTS
FLEXIBLE APPROACH
WITH BLOCK TOOL
SYSTEM

During the last few years the Ford
Moior Co transmission factory at
Blanquefort, Bordeaux has been trans-
formed from a conventional machine
shop 6 a show-case of how rational,
mass production is performed with
flexible machining, _

With 1.3 billion Francsinvested in
CNC techniques, new . machining
methods and modeérn, rational tool
handling “technology, the Ford Bor-
deaux plant is gearcd towards high-
capacity and high-flexible machining
for néw and future demands in pro-
duction. . ) o

The company. is now completing
its second phase of modemising pro-
duction, inveésting an additional 1.2
biltion Francs for the manufacture of 2
new 5-speed continuous automatic
transmission, the CTX. :
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Block Tools System neakes it po;\sl_r'y!e to automise the
productioncycle Inahls line of 1T froat lathes
from . manuficturing two tran-
smissions types, the production has
had to be adapted 1o a bigger number
of variations and models. Today 27
types ave manufactured and assembled
in the Blanquefort transaxle factory.
The production and methods engi-
neeérs at Ford Bordeaux have had to
take ‘a new approach to production
techniques, - tool  manapement  and
machine-tool technology.. C .

. "With our earlict production mix-
ture, big scries and few batch changes,
it.was no problem for us changing
batches once a month or so. But todo it
maybe twenty-five_times would create
problems and cxpeosive down-times”,
explains Mr Dani¢l Birebont, process
and design supervisor in manufaciur-
ing engincering department. . |

. Under the new circumstances
more attention has to be paid to in-
crease flexibility and capacity utilisa-
tion. Modern machining methods and
rational tool handlag technologywere
two main factors that Ford focussed on,

A sigaificant part of this flexible
machining is today performed.in some
60 CNC lathes in the rwo machine
shops. In these, the company can turmn
out components for the assembly of up
to 4,800 transmissions a day or over
one million per year.

“But feaving the re-tooling of our
plants with megely introducing CNC
would mean incomplete . us¢ of
capacity. 'We would stilt have becn
faced with long tool changing times if
using conventional, rigid tooling™, says
Mr Claude Flamant, process and design
supervisor in manufactoring engincer-
ing department. o )

With the use of Sandvik Coro-
mant’s Block Tool System, the wol-
changing time hasbeen reducedby 3-5
times. According to the estimations of
the - Ford Bordeaux pcople, the
improvement in machine utilisation is

- due one third to CNC techniques, onc

third to automaiion of material hand-
ling and control, and one third to the
Block Tool System. .

. The " tool handling at Ford
Bordeaux is adapted to a special sys-
tem, where each set of tools comesina
box. At the end of the shift all the
culting units on a turret are changed.
The used units are in their box for
insert change, cleaning, measuring and
marking. .

Thanks to ratienalised tool hand-
ling much has alrcady been gained in
production ratioralisation and flexibi-
lity. In the machine shop for automatic
gear-boxes there is, for instance, a line

- of four Satome lathes, and that line is

served by only one operator — for feed-
ing thé automated system with work-
pieces and to survey the production



flow, Workpicee conteal, loading,

and gnloading of the nmachine is done
by gantry robiots, trnsportation ol
components is also done by automatic
cquipaenl: Tools are changed at the
end of the shifi .

The next step towards complete
automition in the fexible produiction
development - and antomatic: tool
changing =~ is already in the mind of
e management. | Co

“Black tools have become anesias
blisheéd tooling system to us and it
ofters us the advantages-of fexibility,
increased  capacity  utilisation  and
options for automation in the future®,
stys Mr G Levy, Bordeaux operations
General Manages. B

The latest 1.2 billion “Francs
investnent for the next CTV Trans
missien production is <learly geared
towards this direction.

MELCO _
DEVELOPED SEMI
CONDUCTOR COI'PER
WIRE BONDING
TECHNOLOGY

" Mitsubishi Electric Corporation
(MELCQ) has succeeded in develop-
ing the wacld's first copper wire bond-
ing technology applicable to inass pro-
duction of semiconductors. This tech-
nology is suitabte for usc in mass pro-
duction lines and, when compared to
conventional gold wire bonding, the
new technology will facilitate produc-
tion of more reliable semiconductors.

In semiconducter chips in
molded packages, currently the most
conumoenly . manufactured type, gold
wire’ bonding is wsed for connccting
the chip electrodes with outer leads.
But when the chips are used at tempe-
ratures surpissing the highest atlow-
able ceiling for poid wire, the als-
minium electrode tends to colarge,
resulting in disconnéction.

" Therefore, to achieve Iong-term
reliability and increase chip life in high
temperdture environments, it is im-
portant to curb enfargement of the

joining section. In view of the consi-

derably slowerspeéd of enlargement of

the section joining a copper. wire and

an atuminium -electrode, MELCO has

developed a new copper wire bonding

techootogy, featuring mass production
capability similar.to that of conven-
tional gold wire bonding, for nranufac-
ture of more reliable semiconductors.

in addition, copper wire bonding
nas the foliowing advantages:

a. higher bonding speeds can be
achicved because copper has 2
strength when compared to its
specific gravity.

b. Thigh-temperature strength is pro-
duced by the mold package by the
mold package process.

¢. the électrical resistance ratio of
copper is low so thinner wires can
be used. : .

d. the material cost is [ess and the
quality more stable. :

{ Source: Mitsubishi Companics Com-
minique)

VOLVO .
KOMPONENTER AB ~
First Foundry In The
World to Install A Robot

When Volve Komponenter AB in
Arvika, Sweden becamwe the fiest foun-
dey inthe work! o install acobiot inan
integrated production cell for cleining
of custings, the robots production

? [ S

~ . - Nt
Cleaning of.castings by ASEA [RB 60
proved 1o be 30% faswer, and gives
more consistent quality.

A subsidizry of the Volvo auto
group, Volvg Komponenter employs
450 nnd produces more than 24,000
10ns of castings per year — 18,000 wons
of aodular iron and the rest sand cast-
ings. These become parts in Volvo
autos, loaders and heavy vehicles.

‘About 20 employees currently
clean castings by hand, the heaviestand
most demanding job ina foundry. “Itis
getiing more and more difficult 1o find
employees willing-to do manual clean-
ing,” says- Mr Pekka Nikula, project
leader for the instattadon. .

The primary obstacle to mechani-

7ation of cleaning has beea the lack of

a robot with sufficient precision and
strength to handle the heavy com-
poncats. ASEA’s IRb 60 selected for the
Arivka foundry can lift up to 6O0kg
(including the gripper ) and bas 2 posi-
tioning accuracy of +0.2mm. This lift
capacity 15 - quite adequate for the
largest component handled the auto-
matcd cléaning cell, a 55kg rear gear-
box heavy vehicle. .

Castings are fcd to the robot ina
new handling and hepper system dove-
loped by MHT Systems of Saffle,

Sweden. The hopper holds up to 96 -

components at a time; components are
moved 1o the robot automatically, and
returned (o the hopper after cleaning,

Explained Mr Nikula: “The hopper
systemy lets us operate the installation
unmanned at night. We load ihe
hepper in the evening after the final
shift, and the robot works all night. By
morning we have a stipply of cleaned
castings equal fo production during an
eight-hour shift.” ;

The robot works with four teols;
cutting wheel, grinding wheel, chisel
and fotary file, In the first step of the
cleaning operation, feeders are cut
from the gearbox, as the robot presses
the hydraulic cutting wheel against the
component. ’ . .

During the next three steps, the
robot lifis the 55kg gearbox and holds

‘it up to the stationary tools. Outer

cdges of the gearbox arc ground, and
burss inside removed, partly with the
chiscl, partly with the rotary file.

A major benefit of robot cleaniog

Pg‘)
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lies in the climination of a heavy and
demandiag . job for employees, and
hoth’ mangement and union offtcials
agree: that robots should take over
cleaning of castings. | .

Propeimming  of * the “fobot is
simple, An experignced operator con-
trols the robot in 4 portable program- .
ming unit. Qnee It has determined the
simplest and fastest movement inevery
step, @ is stored in the progrm me-
mory vid a single pushbutton com-
manel, Changing  the | programnwe is
cqually simple. : .

Mr Nikala declared that four or
five robot lites for cleaning will be
needed before the end of this decade to
keep: st emiployees  perline —
and they aren’t able to provide the
same consistent, high quality standards
as the robiot,

PRODUCTION TIME

CUT TO A THIRD

-, Hitachi Seiki, one of japan's lead-
ing machine tool builders, hias recently
invested in a new Flexible Machining
System composed of nine machining
centres and three CNC lathes. Today,
the FMS plant consists of three linesbut
four linesare planned for the future, for
varioys types and sizes of componeats.
‘The application features newly deéve-
loped software techniques in work
scheduling and process designing. It
has also adopied automatic tool chang-
ing and tool storage for operations, The
plant represents an interesting new
combination of machining centresand
fathes for FMS applications.

Two of the FMS machining linesat
Hitachi Seiki are made up of borizontal
and vertical machining centres to
manufacture boxtype compeuents for
ntachine tools. The third line, how-
ever, has been designed for machining
patches of 460 different gears. The line
consists of threg CNC fathesand a hori-
zontal machining centre,

Parallel o the line of four
machines there is a conveyor belt
supplying workpicees. A tobot in front
of each machine lifts off the workpiece,
placing it in the machining chuck or
fixture. A gantry has been placed over
the three lathes for the tool-changer to
move .along. With two grippers, it
supplies the turrets with Block Tool
cutting units from @ rotary drum
magazine at one end of the line. The
drum holds twenty-four magazines,
cach with five cutting units in. The
rotary drums - permit a - continuous
supply of tools to be made available for
long periods of machining without
stopping any of the machines.

‘This line is designed for operating
ant optimum amount "of hours per
month, a'much higher level compared
to an altérnative involving a conven-
tionat machining line. The aims behind
the design of the FMS plant with those
three lines were to actually develop

-automated technology for - turning

machines as well as machining centees,
to ratipnilize production ang to show
potential customers what Hitachi Seiki
is capable of. ’



The lines are run by a computer
which chooses the part programmcs,
work-picees ad tools to nanufacture
speeific bawhes. The toasiton from
one gear (ype to shother is antomatic
with the feast: possible production
disruption, Hitacht Seiki is optimistic
about their FMS plant and expectsii to
have beneficial effects on production
rationalixion.  They  predict  that
manufiicturing time will be shodcred
te a third of previcus times.

k;;‘lcu supply
. . A rubat supplies cach machine
with workpicees while the ool changer gaatry rens
above the three machines

FRANCE

Aerospatiale Plasma Torch
and Metallurgy

Acrospatiale company has recent-
ly instalted a 3 plasma torch system in
one of the blast furmances of SOCIETE
DU FERROMANGANESE of Paris. This
system that works successfully is the
tirst one of its kind in Europe, if not the
world over.

The torch of Aerospatiale is the
result of twenty years of research. It is
possible to obtain a power of 1 to 10
megawatts per touch and thus to sup-
ply a very hot gaswilh 1 to 20bars pres-
sure. .

The system is very flexible and can
be adopied to any kind of industry
other thun metallurgy. iron and steel
industry and iron alloy industry. It can
also be used as a thermal drilling or
welding ot even culting tools. Its
clectades resists for 400 welding hours
in very tough conditions. Another ad-
vantage is the saving of encrgy when
using direct current. -
{Source: Scicatific and Technological
News, French Embassy)

A Robot To Clean The Hulls
Of Ships

A remote conitel robot for auto-
matic carcening of ships has just been
built. It cleans the hulls to clear off
shellfish and marine deposits. This
Marine Robot from Normed Shipyards
in Dunkerque weighs about 100 kg and
because of its three legs being provided
with electromagnetic suction plugs
and a cleaning arm equipped with
rotating brush, it can be moved at a
speed of 150 metres per hour in all

directions.

Resolt: S000m? of hull is cleaned
per cday without the ship hawing to bein
ey dock. ’

Apart from cleaning, the rabot
will eventually he adapted for other
Lypes of work, viz. inspection and con-
trol of welding: coating and painting.
(Source: Scientific and Technical News
— Freach Embassy) :

AUSTRALIA
CAD/CAM gives manufacturers
competitive edge

Australia, with other developed
countties,” has adopted computer-
dided  design (CAD) and computer
aided manufacture { CAM) to comypiete
more effectivelywith increased domes-
tic andt international competition,

Australia’s progress in this tech-
nology {s partly the result ofu far-sighted
decision taken in the early 19705 to sct
ap a professionat advisory body, the
Assoctation  for,  Compuler-Aided
Design. This organisation acts as a
clearing house for new developments
in CAD/CAM techoology, provides a
tink between the various  companics
working in the field, givesindependent
technical advice and maintains an ex-
tensive software and book library for
members.

In a recent development, a CAD/
CAM centre has been established by
the State Government of Victoria, to
service first time and existing CAD/
CAM users and computer hardware
and software houses.

The scale of Australia’s industry is
smaller than most, and thus engineers
are required to have broadiy-based ex-
pericnce and an ability to span tech-
nologies. Since both of these characte-
ristics are particularly desirable in the
software industry, this is probably a
major reason why Australian firms are
at the Icading edge of internationzl
CAD/CAM technology.

(Source: Australian Trading News,
Austealian Trade Commission)

FINLAND

EMS appilied to Fractor .
Production

The Fractor Works FMS was devi-
sed round a Valmet muiltiple spindle
machining centre built at the Linna-
vuori Works and two US manufactured
Kearney & Trecker machining centres.
In classic Valmet style, the system was
in-house designed following engineer-
tuned breadboard design, rather than
buying a turn-key system.

Hesides the machining equipment
itsel, the system consists of an auto-
mated pallet conveyor system for paris
pallets and pallet storage. The trans-
posers were built by the Valmet Trans-
portation Elevator BPivision in Tam-
pere. i
The FMS was designed to machine
.casing components such as oil pans,
back plates and medium power class
transmission casings.

It strives to combine the advant-
ages of short run and long run produc-
tions. Since there arce several produc-

Py 10
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tion lots on the line at any given mo-
ment, capitad tied ap ininventory s
atinimal. The machining “equipmént
SLOTCS Present parameters for a number
of parts, so adjustoeent times do not
ceduce miachining dme.

Thronghput is apid — at Suo-
fahtd, replaicement of the multiple
spindle chuck head of a machining
centre takes only 30 seconds, whereas
machining itsell takes between three
and twenty minutes, depending on the
part. Parts can be detached and attach-
¢d during machining.

Alterations to the construction
-an be made with greater freedom than
in serial production. Minor revisions in
the constructions do not cause extra
cguipment costs — only the pro-
gramme needs to be changed.

in this system, asscmbly may be .
the pace sctters for the BMS. All the
parts needed for the assembly can be

" produced in an even flow with the

FMS aid.
(Source: Finnish Trade Review —
Finnish Embassy)

JAPAN

Intermediate Range Robot

Robotis with capabilities of around
30 kg have been identificd by Japanese
robot makers as an important missing
link in their ranges. After concentra-
ting on machines able to handle work-
piecesup to around 10 kg, some ruried
1o the 60kg machines, but now 30kg is
the target.

One reason for this is that such
robots can be used to install wind-
screens and a numbet of other heavy
units such as seats and batteries in cars.
They are also suitable for handling tele-
vision tubes and a number of the targe
clectronic assemblies that lead them-
selves to automatic assembly.

(Source: Robot News lnternational)

UK »
Prototype SCARA Robot

A prototype four-axis 3CARA-type
robot with 1 kg payload has been de-
signed and built at Imperial College,
Londen, to meet the reguirements of
specialised pick-and-place and assem-
bly applications. .

The basis of thie design of this hori-
zomtally articulated robot are the “joint
modules” supplied by Harmonic Drive
of Horsham. These consist of a com-
plete joint with flanged input and out-
put, powered through a Harmonic
gearsct by an integral permanent mag-
net DC motor, An incremental encoder
is incorporated in the joint to provide
anguiar positional feedback and the
units come complete with a solid-state
amplifier and power supply.

The SCARA robot has a bent-arm
configuration such that the work enve-
lope is large enough to cover a double
Eurocard size PCB for possible PCB
assembly applications. The end unit,

_ providing rotationat and vertical mo-

tion to the gripper,connectsdirectly to
the output flange from the elbow joint.
On the grounds of cost, steeper motors
have been used in the prototype robot



1o drive the gripper rotation and ver-
tical motion axes, though it is envi.
saged that further end units will incor-
parate DC motors for improved perfor-
manee.

Thus the mechanical manufaciure
of the rabot is based on assembling a
small number of bought-out pagts and
the user has a considerable degred of
frcedom in tailoring the roboCs con-
figuration, dimensions and perfor-
mance to suit @ particular application.
{Source: Robot News International )

Thorn-EMI to Market
Mini-Mate

A low-cost British designed and
built light industrial robot with a re-
peatable aceuracy of 1.05mm is being
marketed in the UK under an exelusive
agreement announced by Thorn-EMI
Robotics.

The Mini-Mate is the development
of Twickenham — based Reckie Re-
scarch. It will be sold and supported by
Thora BM1 Robotics in the UK into app-
lications which reguire a high preci-

stor nuechine.

Typical users will be clectronics
companics  producing complex bt
short-run, ciccuit boards. {nstaited in
cclls of up to four machines controlled
by oae personat computer, the robots
can perform quickly and xecurately —
at o traction of the cost of dedicated
equipment,

“The robot tends itself particutar-
ly well to this application,” said Thorn-
EME Rob(mu Managing Director, John
Deare. “Arcas of use will include light
engincering applications where com-
panics are dealing with irregular or
non-compatible shapes”.

The, Mini-Mate is a sophisticated
Cartesian design with five axes — four

plus end effector — of movement. s

remarkable cepeatability is a dircct
resuft of its usc of two harmonic gears.
Electric' motors  move  the  robot
through its horizontal axes while pnea.
matics give the motive force for vee-
tical and gripper movement. For cleo-
teonic assembly operations, the grip-
per cin be replaced by a sucker.
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CON'TT FROM PG T

What s Autonution ?

Most poople regard automation
as CAD/CAM and robots. In facg
aatomation  can -have vartous form-
tions comprising somic or all of the
following features:

& Drves {clectrical or hydoulic)

e Fixed automation  (customiscd
machinery)

&  (ontrol systeims

@ Supervisory systems

¢ Mun/maching interfaces

o Communications nctworks

Uncertainty _ _

Even with this knowledge, the
decision-maker may be assailed with
daubrs: .

& [s automation too ambitious for my
plant? : ‘

&  Can my staft make wse of the poew
technigues?

& Wilt the system function relizbly?

¢ How much downtime should I
expect?

&  Can my sales increase to match the
new production capacity?

Common Scinse Approach

Anyone confronted with a new
idea or unfamliar concept 0wes it o
himself 1o seck the best advice available.
He should wirn 1o a proven, repatabie
and well established organisation which
can provide:

& . Thorough feasibility study

System analysis

System design

EnstaHation

Commissioning

Staff training

Blocumentataion

24-hour after-siates service

The certainty that you wiil be able
to work with your supplier for
years to come,

i vou find yourself discussing auto-
mation with & company that does not
offer this comprehensive range of ser-
vices, be sure to redirect your search o
a morc professional supplicr.
Penaliy Of Second-best
Advice

There can be high penaltics for tak-
ing vour first step towards automation
in the company of “sccond best” part-
ners. Initially, you might be tempted by
their lower start-up costs but, ultimate-
ly, you will find yourself paying for sys-
tem inconsistencies and long Lterm con-
straints which the supplicr failed to anti-
cipate. By that time, a high proportion
of your production capacity may rely on
badly planned systems.

Onc other common efror madce by
the incxperienced is that no provision is
made in the starl-up investment for
‘longer term flexibiliy.

Flexibility

Manufacturers have to be prepared
to adapt products {or to introduce new
products) to meet changing nrarket de-
mand in the years ahead. In the same
way, his automated manufacuuring sys
tem must be capable of change, adapt-
ation and expansion. He should Bxe able
1o start with a small control system or

s 0208 a

robot and iwddd new ugits when the need
arises, :

Failure to build in this rype of Bex-
ibility at the outset ignoees the certaingy
of dematel foe product clinmges, systein
changes and techiotogical  develop-
ments i aatontkion in the nexe fow
YUATS,

Soit pays o work with expents
now so that even il your prescot needs
e ligyited - changes can e made 1o the
system purchased by your stagt-up in-
vestinent. Thus, headaches and ox-
cessive costs cat be avoided should you
Qe 0 COOERARISE, FCPIORZERITNIC OF OX-
panut. .

“Talking” Usits

Oue essential ingredient ot flex-
ibilisy s that the uaits you buy today
must be able ' to exchange infornuition
and to co-operate with each other. In
shwort, your first system necds  an
adegquate communications  network.
One benefi for example, might be a
coantrol system which nmonitors your
praduction pracesses o provide
information like
® shift reports
units produced
uptime per unit
production stops
event list
alacen list
Imagine what would happen if (hy
taking short cuts to make false savings)
you chose to buy a number of incompat-
ibie units from different vendors. in no
time at all, you would be having inter-
face problems. If automation units can-
not “talk” to one another, they can har-
div co-operate in your production
Processes.
Service Support

Let's assumic that one of you cval-
wtes andl buys automation for your

L I I

“plant’s three-shift operation.

¥ou have estimated that the whole
system will pay for itsclf over a 3-year
period. So far, s0 good — but have you
inchuded the servicing factor?

Machines, like human beings, have
thicir breakdowns but the medicat feave
of one employee has minimal impact
compared to the shattering impact of 4
problem affecting an auvtomation sys-
tem upoa which you rely 100%.

The answer, yet again, is to make
sure that you are dealing with an es-
tablished supplier who can guarantee
you cound-the-clock scrvicing cap-
ability. seven days 2 week. Beuer still, a
supplicr with whom you can sign up a
service agreement — backed by sophis-
ticated preventive muintenance checks
and puarantccing maximum show-up
time after their tcam's visiis to your
plant.

Automation Recap

@ Take great care in selecting your
supplier

& (hoose an established organisation
offering a broad range of compat-
ible products and back-up services

®  Stay with one supplicr and develop

a close working partaceship with

that supplier
%  Start with 2 thorough feasibility

study
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& Start modestly, one step at @ time.
Automate end part of your oper-
ation and gain expericnee as il pro-
ves the costrqualdity effectiveness.
MNever buy less than you need.,
Never buy an inferior product sim-
ply because it appears 1o offer @
short term cost saving,

®  Hy pee-planaing, prepare your or
ganisition for the phased change
over to FMS, Adteition over & period
of time can minimise the need for
retreachment. For high calibre em-
plovees remiining, be prepaced o
explitin the reasons tor change and
help sttt o understand the benefits
in job security and job enrichmoent

coffered by the new systems.

® Insist on a supplice that offers you
full co-operation in system anlysis
design and  implementation;  in- -
st bation; contmissioning: training;
and a comprehensive 24-hour
atier sales service.

& When part-awtomation has carned
your confidence, be prepared to
develop your EMS capability. Avoid
buying incomparible  automation
units,  piccemeal, from  ditferent
vendors i units cannot interface ~
or “talk” cach other — they cannot
co-operate in the total production
Process.

The best supplicrs can be your
partners ina ecial sense. Choose well and
that partacr ¢an help expand and accel-
erate your production capacity and pro-
duct range — cnsuring job cnrichment
for your workforce and regaining your
competitive edge in the market. Step by
step, that means a return to stable profit

— S

The writer of our automation feature stury
is Jorgen Centerman — Managing Direcior of
ASEA Singapare. Mr Centernzan has held macket-
ing managemeni posts for ASEA Electeonics for
which onc of the spearhead products is the
MASTER System for pracess control and factory
zutomaticn. A Master of Science graduate in
vlectronics feom Sweden’s University of Lund,
he agrived in Sinigaporc with his wife and two
children eaddier (his year.

ASFA was founded overl 00 years ago and
currently ranks amongst the world's wp tea
clecteical companies. [t is Sweden's hisgest
clectrical and nuclear power cquipment group
and ene of the world's [eading robotics com-
pany. The ASEA Group cmploys over 52000
people worldwide. ASFA-Sir:F:gmn:. a wholly
owned subsidigry, was founded In 1970 with
headguariers in Jurong for its maneficiuring,
cogincering, matketing and service operations.
The company has been eesieaciured o match
Singapore’s  incrcasing  cemiphasis  on high
technelogy, automation and skills transfer. in 2
foint venture with Singapore Economic Deve-
inpment Board (EDH) four years age.

ASEA established the Rubotics g
Teaining Conter {AERTU).
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