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INTRODUCTION

k 4
As one of nine uovernment nesearch instituies KIMM provides

back-up facilities to industry in terms of product testing and

the establishment of commercial and quality standards. The Die

and mould Section forms part of the industrial Technology Centre
(I7C),a separate Livision within AiMi. The role of tae Die and
mould Section within tne ITC tends to fall into two categories.

On the one hand trying to keep pace with the rapidly advancing
CaD/Cnii tecanology,wnilst on the other,helping the toolmaking
companies to take advantage oif tnese technologies by demonstrating
what can be achieved and uy maxing tne approach easier to follow
for tne smaller and not so affluent toolmaking companies.

a fairly well equipped computer facility provides the platform
for vecoming acquainted with Cab as applied to mouldmaking whilst
the vital machine tools 1or the application to CAiM should be in
place witnin the next 12-18 montns. sAppendix i provides an insight
into the computing capacity presently available at iTC.

50 far tne vasic contact witn the die and mould industry is
via training courses ( 4 weeks acout twice/year), seminars and the
very impressive plastic injection mould try-out machinery. The latter
is being used extensively oy companies who have no moulding
facilities of tneir own wui who need to supply sample mouldings
before despatcning the moulding tool. an increasing amount of CNC
machining is veing carried out on a 3-axis copy-milling machine.
However, this kind of activity will oe considerably erhanced when
more machine tools,engi:ieering graduates and technicians are made
available.

Altnough it was not clear at first which project was bpeing
addressed (11-52) or (11=53) & work schedule was drawn up as shown
in 4ppendix II and, as can pe seen, the activity eiibraces the
requirements of votn plastic moulas ana progressive press-tools.
whilst most aspects of the work schedule nave been completed,but
not necessarily in line witn tne time scale, in making a final
report,it would uve logical to summarise tne activities in the
order as follows:-

* KIMM(Centre of the Korea Institute of Machinery and Metals)




i) Contact wita industry
a) by making visits to tooimaking companies.
b) by attention to real problems.

ii) Preparations for a 2-Iay Seminar.

iii) Practical work in connection with the CAD of press-tools.
a) design of a 4-stage progression tool.
b) introducing tne peginning of a CaD approach to
press-tool design.
c) considering the problems of creating National
Standards for press-toocl components.

iv) Urganisation of rellowships.

v) Conclusions and recommenaations,

i) Contact witn industry.
F~r many significant reasons it has not been possible

to meet as many people in the toolmaning inaustry as desiraole.
siainly because of travelling and language aifficulties it has been
possible to visit only seven companies. The names of these are
listed below:-

samsung glectro-riech. Livision.
seoul Csb moulu & ‘Ponl Co.Ltd.
Jae Il Engineering Plastics vo.
woo duyn Precision Co.

Han Jin bie & roula sifg.Co.
Pung Kook rng.vo.Ltd.

Lae Sung cwngineering Co.Ltd.

Wevertnheless, this sample nas shown that tne make~-up of these
companies and their attitudes to CAD/CaM are very similar to those
of companies in the UK ana in rurope.The overall level of technology
applied by the horean toolmaxing industry maybe lower than that of
its kEuropean counterpart,out what it lacks in technology however,
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it makes up by a total committment to the product.This is apparent
both. in management and on the snop floor. The application of CAM
appears to be easier to justify vecause the payback is far easier
to evaluate. Moreover, the learning curve for CNC is far shorter
and productivity is found to increase far more rapidly with the
same workforce.

45 in BEurope the emphasis on EDM and in particular CNC-EDM
in terms of wire-cut and solia-sink is beginning to increase.For
example, Samsung klectro-iechanical vivision, with eleven wire-cut
machines and nine solid-sink machines clearly finds tnis the route
to off-set the lack of nand skills tnat are needed to manufacture
precision parts for both moulds and press-tools.EDM wire-cut
machines are able to run for very long periods without attention
and therefore greater productivity is available from this type of
equipment. in fact, the same company is also placing a very heavy
emphasis on the need for precision grinding.Jig-grinding and CKC
form-grinding being very essential for the quality of press-tools
that they were producing.

Jf the smaller companies,one or two nave travelled the
same patn as aiMi in deciding on the beltacam Systems Ltd., CAD/CAM
package of DLCT. Tais is not only vecause it is one of the pest
packages of software for the toolmaking industry out also due to
the dynamic approach which appears to be offered by Fadam Technologie
the horean representative of Leltacam Systems Litd.

Several of the companies visited were relatively small
compunies and they were novering on the edge of CaD/CAM; not quite
knowing which way to go and how to justify such a relatively large
investment.

it is with companies iike tnis in mind tnat we have caosen
to stage a 2-vUay Seminar on various aspects of CAD/CAM. More will
be said about preparation for the Seminar in the next section.

vuring the visits it was very evident inat companies
wanted to talk abocut their techniques and about their problems.
Some were willing to talk apbout ihe results of errors in the mould
design and aoout the steps tnat had been needed to rectify faults,
such as the flow of plastic into tne mould cavity.Jthers were
quite keen to talk avout suk techniques; tne manufacture of
electrodes,acceptable surface conditions and the development and
application of new liquia uielectrics. it i apparent tnat there
is good support for norean~-ouilt s solid~sinking machines but,
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taere is also a lot of support for CnC milling machines from

Germany and Swiss EDr equipwent like the products of Agie and
Charmilles,if tae budgets will allow.

There have been opportunities to opecome involved in mould
manufacturing proolems tnat have been brought to the 3ection.But,
at the point of seeking help from other sources,of course, the
particular job is reaching the urgent stage and therefore, very
little time is available to go througn tne lengthy business of
translation to explain what the ifiner points of the problem really
are.This attitude is completely understandable and amplifies tne
reason why it might nave Deen easier to nignlight problems whilst
actually muking visits to companies.

ii) ‘The Preparation of a 2-pay Seminar.
For reasons given earlier,tne Uie and riould section is

not at the moment well placed to gain tne widescale respect of tane
industry for the simple reason that it lacks the practical ability
to become involved in basic toolwmaking problems,not vecause of CiD
JAM technology vuti as a result of its inexperience in toolmaking.
Thus, there is a 'catch 22' situation in which very little progress
will be made until the Section can be recognised for its prowess
in the toolmaking ficld.

To reverse tais situztion everytning possible needs to
be done to open up tne avenues towards tne large anda small tuvol-
makers alike. Tnis task is constantly under review by the Director
and he sees very clearly tne need to attract attention towards the
present avilities of tie vie ama mould Section.One way of achieving
tnis is by means of a seminar ana as may be seen by tne draft
programme in isppendix il it nas not oeen too difficult to choose
subject neadings and to prepare papers that snould help to unravel
many of tae problems tnat face large and small companies in the
toolmaking industry in maning decisions about the use and applicatior
of Cap/Cak.

One of tne biggest proolems occurs at the very oeginning
of tae search for tane most suitable cab/CArM equipment, There are
so many routes to follow inat it is very difficult to choose the
right one. Paper 1 is intended to go along the patn towards out-
lining the areas tnat can be affected within a company and the
wgin features 10 look.for in tne equipment.some 'do’s' and'don’'ts’
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help in ine decision m=king ana advice on now tc set up a renchmark
study wight just nelp compznies 10 avoid tne easy way of ouying
a 'bargain' and tnen tainking aoout it afterwards.

The separate treatwent of tne application of CAD and of
CaM tnen follow with some demonstrations of tne kind of applications
that the sSecticn is now beginning to tackhle as part of its day-to-
day routine.it is not too difficult for a company to examine the
performance of CiC machine tools used in the manufacture ctf dies
and moulds,ana tu deciae tuat practical and economic venefits are
quickly achievable. Thus, the route irto CAm is far less difficult
++ 24 the similar path into Cai. It is not easy to see now a UAD
system can be faster than a conventional draugntsman and taere are
few examples that can cve snown where airect benefits have ueen
quickly acnieved.ain tais area inere is no aouci inat a long learning
curve exists ana a cowpahy naS 1w make tne decision to went to travel
along tnis route aud to put & great aeal of effort into naking sure
the tasic target is always aept in signt.ror iuaose wad €100se to
persevere tie ultinate venefit is weil wortnwnile. Tne two papers
on each of inese aspects of Cau/CaM zre written witn thne intention
of recognising tne proolems and ai.nlignting tne cenefits.There will
be & ureak uetween papers so Lhat some of ine interesting examples
tackled oy the section researcn eéngineers may ve uemonstrated to the
delegates.

The second aay uf tne Seminar is uevoted entirely to
manufaecturing tecnnology «na suvjects line £im,Unhe milling, grinding
ana the use of lasers wiii we 2iscussed in detail.

Finally,a questionnzire nas oveen designed wita tue intent-
ion of revealing information on tre sresent attitudes of toolmakers
towards Cal/Cnii.fHopefully each delegate will agree to complete a
questionnaire vefore leaving tne Sewinar.later, tue same
questionnaire will continue to ve used by tne Section research
engineers wnen visits «re maae 1o new or existing toolmaking contacts
in this way it snoula ce possivle to build up a constructive picture
of the kxina of interest tnere is ana in which direction of tool-
making tuey tena tu ve pointing.

he Proceeaings 1or tune Jeminar have been bound and an
attractive voonlet of avout 175 pages will be given to the delegates
attending tne Sewinar.
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it should oe rnoted tuat this neport is being written
before tae Seminar takes place 6tu.-7th December1988. and therefore,
comments on the outcome will be made verbally in Seoul before
leaving norea and later at de-briefing in Vienna.
iii) Practical work in ccnnection wita the design of press-tools.

as will be shown in tue papers on the application of CAD
and CaM,although several Cal software packages claim to provide the
easy solution to press-tool aesign problems,most of them rely very
heavily on inputs vased on sowe fairly fundamental knowledge of
press-tool design.in tne nands of an experienced press-tool designer
these programs may however,do 2 great deal to reduce the time it
takes *o0 prepare a design.One of the most important features of a
CAD program is the provision ol a numver of data iiles containing
information on all of standaru parts and it is tais feature that
proviaes the most significant saving of time.

In rorea,very few steps nave veen taken towards creating
standards of the xind required and it is doubtful,even if there
is a manufacturer wno is large enough to provide the very large
stocks of components taat woula ce necessary.Thus there is somewhat
of a dilemma in tne area of standardisation of aie and mould
components.

In order 10 make the first steps along the path nowever,
we have worked together in the preparation of a 4-stage progressive
100l for the manufacture of a hypotnetical component.nevertheless,
it nhas .:erved well to focus attention on some fairly basic aspects
of press-tool design.lin cooperation with one of the ressarch
engineers the various cross-sections of this tool have been sketched
and we are currently in the process of producing a proper design
using DOuS softiware.The initial steps are veing made with great
care but progress is quite good.

In addition to the above design work,some very primitive
packages are ceing worked out pased on fundamental component data
taken from a Japanese catalogue of a company specialising in press-
tool component manufacture,wsy grouping similar components and
dealing with them in relation to their actual positions in the
plates of a die-set,it is possible to produce simple parametrics
(thumb-nail sketcaes) tnat can be called up and orought straight
to the screen for insertion in a design.This is the manner in which
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design speed can be increased significantly. There is still much

work to be done in preparing and developing packages of software

for inserting the data and for calling it up as required.However,
the flow-charts for much of the logic has been written down together
with the criteria for making choices when necessary.we will not be
able to complete this work before the end of the project but, we
hope to find ways of continuing at a later stage.

Of course, tne data that needs eventually to go into these
packages snould be based on norean manufactured components.it has
beer suggested ihat furtner steps snould oe taken to encourage
companies concerned with tne manufacture of press-tools in any way,
to get together to begin to discuss this question in order to reach
a decision on what should ve aone,.inevitably,it will take a long
time to get movin, on this put pressure neeas to ove applied ty
vovernment and/or The sational Tool ana vie Cooperative.

aS will be seen in the next section there is some real
scope for continuing tanis development work via Fellowships.

iv) Organisation of Jkellowships.

One of the most pressing needs of tne research engineers
at tne moment is the avility to communicate with Kationals from
Burope and Jsom australia.from a shallow bachground of English most

of the researcn engineers are very eager 1o speak in English but,
it means tnat progress is slow and most important conversations
need to oe conducted tnrough tne Director wnose command of English
is very good.

Tne possibility of Fellowships means tnat not only is
there tne caance of oecoming fluent in the language of the country
visited vut also tne transfer of technology will be that much
faster and tne aoor for lurther communication will nave been opened.

>everal prouvlems neea to pe faced in the very near future.
One is tne span of time tnat remains oefeore tne UNiDO contract ends.
The other is tne release of the personnel at about the same time.
Tne latter will tend to place a very heavy curden on the remaining
statf.Frovisision is currently being made for at least three
Fellowships to be taken up in ihe very near futurej;one in australia,
the othersin tne la.altopetner five rellowships are possible and ,
if tull use is to be maae of the LiNILU resourcec then an extension
of ihe contract to permit ine remaining Fellowships should be very
seriously considered.
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During discussions on this subject several ideas have been
suggested,some of which have veen favouraoly received.The main
approach has been to allocate tinite periods of time with different
organisations wno will each make a contribution to the overall
knowledge gained during the Fellowship.Tnis will avoid the fear
that participating companies bave of giving away too many of their
secrets.Knowing the problems involved in making such arrangements
by people wno are unknown to each other,lI have offered to make the
vital connections in the UK and the proposals for Feilowship that
are now going forward nave been prepared orn. this basis.

Some of the sources of direct and indirect contazct :n the UF
=ay be listed as follows :

i) beltacam Systems Limited. (Fositive help assurred;
ii) A.ri.Ten.1. ndvanced rianufacturing Technology research
institute.
Director; L.wuord. reavily committed to CAD/CaM
iii) University of ilunaee. lepartment of rrod.:eng.
Prof.n.h.o.Hon. fieavily committed tn CAD/CaM

in touch with EuiM aiesinking,wire cutting and CrM.
Has computer installation and software compatibility
with hkibi-.

iv) Cranfiela Institute of Technology.
rlany sources of expertise in applied computing aad
in the design of precision machinery.

v) Sheet vetal inaustries (institute,
contacts with mwany companies in Press-Tool field.

vi) Camtex uimitea. ooftware Specialist company.
Originators of PrPS5 II. very experienced in tne applicatior
of CaM.

vii) (P Y P2 vauge and Toolmakers association.

Director: a.n.omitn. Has links witn all UK toolmaking
companies.

viii) University of dull.
br.a.Matthews. anown most particularly for work on

Ti.ni., coatings out well into expert
system computer architec ture.

ix) CAD Centre. <Camoridge.

Central resource of Cal .oftware.
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x) Cheshire Precision >hapes Limited.
P.J.C.Gough. £uH technology. application of CAD/CAM.
xi) Technical High School, aachen.

Prof.Lr. ing.u.Menges. opecialist in plastic moulding.
This is one of the vest rBuropean centres cooperating with
industry on many daifferent subjects on many different
levels. it is likely that a contact here could lead to
many otner introauctions.

xii) Agie S.n. kDM technology contacts in UM and in Switzerland.

There are several otner Lh University Engineering Depts.
that are very strong in Cab/CaM.inese nay be listed as
follows:-

Camoridg z.

U.iei.S.T. (manchester)

Leeds.

sirmingnai.

warwick.

v) Conclusions and aecommenaztions.

reing attached to tne uie and rould Section of nIFM for
a period of eight weeks is a relatively snort period of time in
which to make a reasonable appraisal of the work that is bpeing
done for the horean toolmaking industry.However,during a very
Pleasant period of cooperation it has oveen possible to make :.
numoer of observations waich may be summarised as follows:-
i) rernaps tne first major ocservation is the lack of resources.
manpower, engineering graauates and technicians, up-to-date die
and mould making machinery are all in short supply.although plans
are now going tarough to introduce much more new plant it will be
some time oefore tais is installed and running.a much greater
interaction with tne toolwaking industry is necessary if tne section
is to grow as a result of its own resources.Tnis will come only
as a direct result of gaining crediuility with tue teolmakers. This
interaction needs to te started a8 soon as possible.
ii) The tendancy to wait tor all parts of the CAD/Caii facility
to ve proficient in tool uesign and manufacture before making large-
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scale cooperation with the toolmaking industry is not altogether
a wise one.ln tahing CaD/Cad to tue industry it would be far better
to learn with the incdustry vy working jointly on tool design and
manufac turing projects.The confidence of voth sides increases much
more quickly in joint operations.
iii) At the moment the industry comes to the die and mould section
when it needs help to do some of the tasks that it is unable to do
itself because of its own lack of technology and equipment.with new
equipment tuere would oe increased cooperation almost automatically.
However, just as tnere is alwost continuous use of the plastic
injection moulding try-out presses the section should endeavour
t0 ensure tnat the machine tools are used on the same srale. One of
tne ways in whicn inuustrial interest would be increased is by a
greater emphasis on rbM, voth solid sink &nd wire-cut, The latter in
particular;is not used vy ithe industry to tne extent tanat it should
be vecause nachines are expensive and suov-ccntract prices are also
very nigh.The r£bri achines in the present oudget snould be brought
forward in advance of some of the otuer equipment.Trnere is no doubt
that the use of wire-cut machines would not only generate useful
revenue ovut it woula automatically provide a close link with the
manufac turers of press-tools,

4 minor point tnat might also ve consiuered is tnat two
Fanuc machines could be purchased for the price of a 3wiss machine.
»08t toolmakers in purope are satisfied witn tae accuracy of the
czpanese pacnines.
iv) Iinternal and external communications will be improved
consideraoly wnen some ol tne researcn engineers have completed
the Fellowship programmes tnat nave rnow veen organised. The plans
tnat nave been made will ensure tue vest of Englisn language and
also very gooa tecanology. it is noped tuat LwiLU will be able
to agree to these plans as quickly as possible.

There are several vasic recommendations taat should be
made and tnese may ve summarised as follows:-
i) There snould ve mucn more scope for joint-ventures with
toolmaking companies.it is not easy to organise this kind of close
cooperation,vut ways snoula ce found for putting together projects
which are of common interest to a numoer of companies and for whom
the vie and mould section can work towards a solution.One success
will lead to anotner ana 80 Ou.
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ii) One of the sources of possible projects is likely to
arise from the CaD packages taat the section will develor in the
near future. For these it will oe necessary to persuade toolmakers,
large and small, to begin to adopt standards for press-tool and
mould components.The Government Vept.of Trade and Indusiry should
encourage industry and AiMM to work together towards this goal so
that some very significant technical and commercial benefits can
be found.

iii) The training of tne young men that will be coming to the
industry and to aiMM is of vital importance,particularly as the
attraction of engineering continues to aiminish.ways must be found
of encouraging cooperation ovetween industry and academia to make
sure taat young men are encouraged to join the toolmaking industry.
iv) because of the proolems that have veen experienced in
trying from long-rainge 10 organise a proigramme of development, the
time-scale has fallen well venind thzt wnhich was originally
pPlanned. it is recommended taerefore that LwliX) consider very
seriously extending tne duration for a iurther year in order to
ostain the benefits which now appear to oe materialising.

rinally, s+ woula like to place on record my sincere tnanks
to tne Director and nis staff of research engineers for their
cooperation and help during tne past two months, it has been a
very great pleasure to work witn inem and now that the contact has
ceen made 1 will ce very pleasea 1o act as a personal link with
tne LK helping further progress in any way that 1 can.
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APPuNDIX I

KIMM's CAD/CAM SYSTEM

1. Processor
- VAX 8250 aini computer with 16 Megabytes main memory , 1 Gigabytes

on line disk storage and magnetic tape drive unit.

2. Peripherals
- Graphic display terminals : TEK 4111 , TEK 4209
- Plotter : Hewlett Packard model 7586B

- Alphanumeric terminal,printer and IBM/PC

3. Operating system
- Sophisticated operating system ( VAX/VMS V4.54 )

- High level languages : FORTRAN,BASIC,PASCAL,Z Language

4. CAD/CAM/CAE Softwares
# CAD Softwares
- 2D draughting ( DOGS from PAFEC Ltd., UK )
- 3D wire frame modelling ( DOGS 3D from PAFEC Ltd., UK )
- 3D solid modelling ( BOXER from PAFEC Ltd., UK )
* CAM Softwares
- 3D surface modeller and NC maching
( DUCT from Deltacam Syvstems Ltd., UK )
- Postprocessor for NC machine ( from Deltacam Systems Ltd., UK )
* CAE Softwares
- Finite element analysis ( PAFEC-FE/PIGS from PAFEC Ltd., UK )
- Plastic injection molding analysis

( MOLDFLOW/MOLDTEMP from MOLDFLOW Pty Ltd., Australia )
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Scnedule of work. APPENDIX II.

UsIw0 froject: LP/RUL/B6/0V02/11-52/31.9b (11-53)

Consultant: P.d.C.u0uzh.

Date: 27.10.88.

Duties:

1. aecommend the vest applicable software and hardware
of Cav/laM system ror progressive dies.

2. advise the local engineers in designing progressive
dies using the Cal system.

3. hecommend Universities, sesearch Institutes and
industrial companies for Fellowsnip.

4. Visit local factories and identify critical proclems
in which tihe application of Cal/Cai may significantly
incresse productivity.
in relation to the duties outlined aoove the
schedule of worh is proposed as 1ollows:

1. The choice of a Cau/LaM system is rather similar to that of

choosing a motor car. Jnce the amount of money to be spent has veen
approvei, it is then a question of aeciding only on the make or model,
ana now many desirable features may ve ovtained for that investment.
Tnis is not the case corcerning the Cal/Caih system installed at ilfiw,
Uie and mould Section because nardware and software have already been
chosen. The choice of tne iecva4 comnputer,Textronix Terminzls and tae
associated plotter and printer, together with the software packages,
LUCT, DOLS, wOLLFLO#, riC., is & 5008 one which will keep pace with
present progress permitting expansion in the future. Thus, tnere is
very little scope for introducing further packages of hardware and soft-
ware into the system immediately,unless tuey will enhance the existing
system or perhaps, provide less powerful and consequently less costly
systems that might be more acceptavle examples to the smaller toolrooms.
Under this heading therefore, it would be more appropriate to
provide guide-lines helping inose wno are avout to make decisions
concerning the purchase of Cau/Car systems. To cover this requirement
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a paper will be prepared setting out the approach tc mahing the correct
choice of CaD/uiM system suitable for the smaller companies who have not
yet taken the first steps towards purclLasing a CaD/CaM system. The paper
will review thne essential &spects to consider with the preparation of a
'benchaark’', so inat a proper evaluation may ce made of different CAD/CAM
systems. Copies of the paper may be passed on to the prospective
purchaser of CaD/CaM equipment so that he is able to make his own logical
evaluation. alternatively, the paper may be used as a oasis for guidance
by nlIMM engineers to help make the evaluation on behalf of small tool-
makers seeking to be helped.

allocation of time: 10 uzys.

2. The best experience of vau in relation to press-tool desizn is

to ce obtained oy using the availavle system to design press-tools for
components tnat already exist. it is hardly linely that we can work
comfortably with a company who 1s expecting design results quickly,
although it might be more beneficial to have tne support of a small press-
tool company who is alrezdy preparing press-tool designs using conventional
methods., nNevertheless, we snould oegin in several aifferent ways as
follows:

i) it is essential to have at tne disposal of a designer a data
pase containing all of the vasic standard components tnat are
used in the construction of progressive press-tools, The first
step therefore, will be to give advice and help to select these
cowponents from current catalogues and to specify the most
common range of sizes in current practise.

ii) In considering tue vasic design of progressive tools it is
necessary 1o plan the layout of the die-plate based on the
sequence of operations tnat will be needed to produce tne
component. This procedure will involve decisions with regard
to the geometry of the shape and with the location of the strip
as it passes through the tool. we shall ovegin to take practical
steps using the computer to develop a basic press-tool design
procedure.

iii) using drawings of components tna. have already been made, we
shall try to use tne Cav system to aesign suitable press-toolsz
calable of producing tuese components. e shall probably be
able to consider 2 or 3 examples in the time available.
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Allocation c¢f time: 18 iays.

3. There would be a great deal of venefit for nIMH if it could take
advantage of the direct nelp tuat could be ootained from the U.K.
Universities, nesearcn institutes zna companies involved in toolmaking.
The aifficulty however, is likely to be wanether personnel can be released
for sufficient periods of time to take advantage of tnese ovenefits.

It is understood tuat six months is about the longest period
for which staff could be released and that they would need to be released
serially in order to minizise tae disrupticn tvo the die and moula section.
hevertheless, there should be very little to prevent one or more people
staying in the L.h. for six months wnd arrangements could be made fairly
rapidly so that a plan could be iiplemented early in 1989.

4t will also be possivble to provide a list of names,addresses
and contacts in tme LU.h. which saoula give good starting points for on-
going technical links in the Cab/Carn field and with L.h. toolmaking
companies.

allocation of time: 2 uays.

4. secause of the need 10 remain cowmpetitive many toolrooms are
quickly recognising the need to use Cwnl macnine tools; miliing, £l solid-
sink, BEuM wirecutting, form-grinaing and so on. ‘ithus, many of those
companies who can afford this xind of equipment are already working in
Can. However, it is more difficult to show tnem now furtaner significant
benefits may be achieved by tne use of cab. The efficiency in the use of
Cav needs to oe very high in oraer to justify the investment when designs
for complicated moulds and press-t0o0ls can be produced in relatively short
times using traditional drawing voard iecnniques. Furthermore, a vasic
disadvantage in the muanufacture of moulds and press-tools is that they
are nearly always unique (one-oft) and tnerefore, stored data is seldom
useful for another tool unless tae tool is to0 be repeated at some time
in the future.

wnereas it would not be timely,neitner is there sufficient time
available to make a oroad survey of the Cal/CiAM requirements of the aorean
toolmaking industry. siowever, it would be extremely useful in preparing
for the future to collect information on the way eacn company is planning
to take advantage of tne application of Cal/CiM systems,
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To cover tais oasic requirement a questionnaire will be prepared
so that it can be completed during furtner visits to companies in order to
make a real assessment of ihe kind of performance they expect of a CaD/CAM
system. a: the same time tne opportunity can ae used to find aprlications
for which the use of vab/Car. mignt significantly increase productivity.

The results fed back over a period of time from such a survey will
do much to provide a basis on which further CAL software may be develored
in the future. Furtnermore, a guestionnaire may be completed each itize
a visit is made to a fresh toolmaking company. In this way a useful back-
ground of information c2n be collected and monitored.

" The best way of influencing those tooimakers who have not yet
invested in Cal/Car or, tuose who have,ana have done so unwisely, is by
means of a oeminar aimed at covering all cf tae important aspects of the
selection and application of a Cal/Jn¥ system. It would pe timely and
useful tnerefore, toplan a fiwo-bay Seminar during the first week in
Uecember, probably Tuesday and ~ednesday, oth., and 7th., December
respec tively. more tiwe will be devoted to preparing a programme out
initially it could be based genmerally as tollows:

Two-uay oeminar.

Selection and application of Cai)/iai
To__ Toolmaking.

faper i Selection of vabl/Car system raraware and software.

Paper 11  application of Lab. bractical vemonstrations.

Paper 1il Application of Canm,

raper iv bl Solic sink and eire-cut.

raper v onC milling,prinaing and lascr tecnnology.
pviscussion and completion of uestionnzire.

individual papers on eacn of tae suvjects given can be reproduced
and distributed 1o each of tne delegates attenaing tne oeminar, as far
as possible tne papers will oe writien to cover the manufac ture of plastic
moulds as well as progressive stamping tools.

allocation of time: 25 wvays.
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5. n final report will ve prepared summarising the outcome of
cooperation with the industrial Technology Centre personnel. It will
summarise also very oriefly, the observations and discussions made from
visits to a broad cross-section of sorean toolmakers. it will conclude
with a list of recommendations based on the avove observations.

allocation of time: 5 Days.




1. a, Name and adaress of cvompany.

5.

18.

yuestionnaire for Seminar.
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T.If your Company has no
Cau/uat system at present
but contemplates installing
a system at some time in
the future.wnicn factor
presenis the biggest prouvlem
in reaching a aecision.

8. If your Company does notu
intend to consider CaifGasi
as an essential part of
its toolmaking future,on
wvhich basis does it reacn
this counclusion.

9. would your lompany
consider the application
of Cail/enM if tuis vecame
the only way in waich sub-
toolmaking could ve
under taken.

ajueciding on which system....c.ceee.
blunacle to evaluate the

Denefit Of CAU. oo venssvee
c )Jio suitacle staff
available. teccscesenn

d)Vendors not sufficiently
knowleagabdle avout your

prodaucts. tsecccasens
e jJunaole tc afford

a learning period. ccsccsnesss
f)iustitying tne capital

investument. tsscesecsen

a)iype of wcrn uoes not

require nign technNologyeeeceeecesoes
oJ)sot enouzn time to

consiaer possibilities. eveeecevecees
cJ)no one availavle

qualifiea enougn to

verin investigation. teesevescne
a)unavle to see venefits

over existing methoOaS. eceecececes
e/jJuly suv-contract

wura ungertaken. R R
Ies. eeesvesere
~nO, eeoerpsocee

10. 4if your vompany is avle 10 obtain
Cauf/Cnin experience vy utilising the
computing facilities availavle ana tue Ies, coovecsncs
UnC machine toouls oeing wrought iogether
by £IvM. wie ana rould d>ection,woulu

your Lompany regard ihis as ine vest
way to explore future meinods of tool

design and manufacture.

11. Can ,ou iuentity the ares of
tecnnology that would provide
you with tne mcst significant

nelp in tne design ana
manufac ture of tools.

MO, s o o000 00

LA AN AR B B A A Y BN 2K 2C B BN O BN B B Y B B BN )
® OO OO P OO OPESQOEOCERNOOPO OSSOSO
® ® P OO OO OSSN OO OOOCO OGS OOEOSIOISIES
LA BN B BN BN A BN B Y B Y B BN Y B BN BN AN BN N J
LA 2R A BN BN B AR AN AR B BN BN BN BN BN AN BN BN B BN BN BN A




12. uLoes your Lompany normally
fina it diificult 1o exgage

the right xina ot siills. ajToolmaking design Yes. ceeccs
and manufacturir,,
experience. NO. coecns
b)oxperienced too0l- fes
mahers with a ° oo
aesire to aavance so
into Cau/iar. y Mg
13. if more training facilities were availabie Tes. coces
would your Cowisparny .e able to tike
advantage of thea. NO. csene
14, w»nat otner facticrs not wentionea cceccveresscsenessnsenense
in wnis questionnaire would you tesecssscvcscsnsssrecsens
consigcer relevent. rieuse =pecliy. eeseercesvesesscsernrnsnses
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