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Acoording to Nillendorfer-Gaspari, education, capital and structure are basic
faotors for the development of & region. A steady growth of these three factors is
necessary for any development. In oountries with & literacy of more than 60% there
is & direct connection between secondary eduoation and per capita income. In this
oonnection the region of South Eastern Burope may, in some respecis, be compared with
the region of Central and South East America. This secondary education is oonsidered
&8 & vital role in this report.

The Laboratory for Plastiocs Technology in Vienna, IKT, can conveniently serve as
an exmple for South Eastern Durope. It demonstrates how the various activities of
seoondary education, training, testing, research and development may be co-ordinated
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by an efficient matrix organization to form a complex unit of high efficienoy, in
the field of plastics technology. The LKT is, on the one hand an Institute for
Higher Teohnological Education, Post Secondary College for Plastics Technology and
a Pederal Testing Station for Chemicals and Plastics under the Federal Ministry of
Bduoation and Art and, on the other hand an . organization for oourses and seminars
relating to training and vocational training and a research institute for trade and
industry within the framework of the Aesociation for The Promotion of Flastics
Technology, which is a private organization supported by 180 member firms.

The 1KT employs 70 full time staff and has an annual budget of 81,000,000, At
present it has more than 400 students and vocational trainees.

This institute may be taken as & model in respect of a possible range of
research and dovelopment topios, energy, materials and management requiremenis and
study costs.
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1, Fundamental principles of development - education, cajital,structure

The latest Austrian studies on development research have come to the
conclugion that only a balanced growth and reciprocal action of the three
factors — education, capital and structure = guarantee a steady tota] deve lop=
ment. Millendorfer and Gaspari have shown that countries may te grouped into
large geograrhic zones according to the criterium ot their efficiercy of edu-
cation. These zones make gense from g historical as well as from a cultural point
of view and the resulting regions are not scattered all over the £lobe but re-
present rather compact 8e¢ographic areas. (Fig. 1) The econom1~ efficiency of
education in developing countries was found by regression analysie ot the relatiorn
between per carita income and literacy expressed in percent of the population
(Fig. 2). The level Of regressior lines could be Interpreted as economic effje
ciency of education. It depends, inter alia, on "gocial technology" i, e, deve-
lojment a system of social data processing, and the motivation structure, Withe
in each large zone, the 1nt'luence of thesge factors on the economic output geems
to be equal, This however, does not mean thLat social technology ard the motivae
tion structure within the large zones are always identical for every country
Fig. 3 ghows the situatxor; in Latin America, According to a tentative theory
ot developmer:t from lﬁillendorfer-caapari, the rrocess starts with the development
of "sgocial technology”". The second period 1s characterized by the widening of
the interral system of communications with the aiq ot education. When literacy
has reached about 60x of the population, inductrialization becomes the most urgent
problem. Industry must now, in this thiri Feriod, be able tc abgorb the labour
force made free by the continuing improvement of efficiency in agriculture.

1. 1, Secondary education

From an investigation in the South~Ekast European region — including
Austria — g definite correlation between per cajpita income and secondary educa-
tion has become obvious (Fig. .4).

"hene is a real bottleneck in the field of secondary education ag compared
with university educated graduates ¢ tertiary education, A 1 1o 6 ratio of univere
sity educated and secondary school educated graduates is internatxomlly considered
88 normal. 1In the South-East European region this ratio is as high as 1 to 3,4,

According to Behrendt, some developing regions make the serious mistake of
forcing university education because of Prestige reasons and of neglecting a
sufficiently fagt development of secondary and primary education.




Especially for gemi-advanced regions as Central America and South kast

America, a fast expansion of secondary education 1s of part.cular importance.,

1.2 Research work on all levels

It seems that the developed countries have reached another new phase of
growth where research becomes one of the most important activities of sccial

development.

Fig. 5 shovs the capital and education share per ca,ita as fictitious

income depending on regsearch expenses in per centage of the GNF. §
)
;

In advanced regions there 1s a close connexion between these values. 7
The cost of basic research, applied research and exuerimental development are also . i

considered as research expenses.

1.3 Testing = quality control
Regearch and developmnent work aims at new fields of technology, whereas |

the application of quantitative measuring methods to agreed tolerance ranges of
properties is termed testing and quality control. In this field, it is necessary
to agree on clearly defined tolerance ranges which are generally achieved by
standardization. For better reproducibility it 4{s convenient to agree on testing
metnods as well.

It is not to be expected that tar-reaching quality control is achieved
by standardization alone. Experience has shown that standardization is restricted
to established products and techniques. The main task of a testing station is
to determine negative results, 1o ascertain causes of deviations or, in positive
respects, to suggest methnds of avoiding future deviations. This task is often
similar to “scientific criminolcgy” which is necessarily based on experience and

knowledge of the mea.s of eliminating deviations.

3 Plastics technology - @& circulaf process
Many papers contain a comprehensive survey of the classification of

plastics technology. These range from the production of intermediates via
fabrication to waste and recycling. At present, the problems of plastics techno~
logy can be illustrated by a precise analysis of moulding methods in order to

achieve & quantitative determination of all characteristics depending on three
dimensional distribution, on time and on thermodynamic characteristic values

like pressure, temperature and density. Only then it may become possible to combine
an optimum material quality with an approximately optimum technique for the pro-

duction of a plastic article. This again may lead to designing appropriate fabri=

cating equipment, since the main thermodynamic principles may point out & basic
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conflict between quality and economic consideration:. Hecent geveiojnents rave
indicated the necessity of 1ncluding aspects of environmenta. protection irnto
this optimization process.

‘he main objective of every training, research and development activity
in the field of plastics, 18 tu achieve an orderly, efficient ani rajid develop=
ment in plastics production, fabrication, use and recyciing ircluding quality
control and economic aspects.

Fig. 6 stows the distribution of the most important esections ot 1iniormation

in individual branches of technological plastics processes based on senerai technical
information,

3. LKT - an Austrian institute for training, research and testing

"After having been isolated from internaticnal events 1or years, hustria is
at present highly esteemed all over tie world and regarded as one v! thre most
consolidcted countries with respect to its foreign and internal al:airs". This
is a quotation by Waldheim betore Lis election as Jecretary Generai u: the Uniteu
Nations.

Two factors probably contributed to the establishment of this particular
latoratory for plastics technology in Vienna. One, Austria's status cf political
neutrality and the other a tradition of more than two hundred years protessional
training which was initiated during the 18th century.

30'; Tﬁ! of the LKT
The "Laboratorium fuer Kunstatofftechnik" - LKT, founded in 1997, has tour
main task to fulfills

(a) Secondary and st-secondary education at the ”Tbchnolo‘ggchel Geaoggg-
minci;?, Toiﬁi&i in Y819:

Plastice techricians are trained according to their preliminary educa=
tion:

= in two years, after university or profeasioral qualification;

= in three years, aftsr completion of an apprsnticeship or after
having qualified of an appropriate vocational school; and

= in five years, aftsr completion of compulsary schooling.

In addition, special seminars, for example, for vocational teacters,
are held.

(v) Mational Testing Station for Chemistry and Plastics:

This etation had its origin in the authoriged testing stations tor
paper, founded in 1866, for material investigation and material protection
founded in 1920, and in the testing station for plastics materials, founded
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The sto'.on serves indus'ry and local avtnorities in the solution
03 teehnicas (roblems and 1ssuee "Gutachten", test certificates which
carn be used 1n applying for Austrian certificates of quality.

Durine the period or July 1945 to July 1072 some 16,742 "Gutachten"
were iscued only 13 of which were corntested.

(-) Hescarch lnstitute o1 the Association for the Fromotion of
Flastics Technoloyy:= GFKT:

This institute, which has been established within the LKT and
ir agreement with the articles of tne Association, has tc undertake
economical iv amportant problems for industry. It carries out trade
research ar well as scientific research within the scope of its
articles. 1t is the Association's duty to achieve rapid but anceptable
solutions to the problems posed,

I'he Amsociation 18 a private institution supported by 180 member
rirms in Austria and abroad. 1t aims at a close co-operation with
inaustry, university ainstitutes, responsible ministries, the research
promotion tund of indu: try and trade, the promotion fund for scienti=
ric research, the ;ubilee fund or the Austrian National Bark and other
jertinent institutions. 49 research projects ot the Association are
Jisted in‘Aprendix.

(d) Vocational training
“ince 1u58, post school ccurses for working people have been

arranged in co-operation with tne trade promotion institutes of the
Pederal Chamber of lndustry and Trade. In this regard, the co-operatior
between LKT and the Federal Chamber has been particul-rly successful.
These evening ccurses and déy gerinars are the most imrortant basis

for the vocational advancement of working people in trade and industry.
3ince the foundation of the Association in 1963, advancemeri prospects
for working people have been expanded by establishing permanent courses
for foremen in plastics technology and by arranging geminars for indu-
strial tirms.

The UNILO/Austria Training Frogramres in Flastics Technology for
Do"e}opinr Countries are a special development in this field of training.
41 participants form latin American, Asian, Africar and Fast European
~ountries have taken part in these Training Frogrnmmes which have a
durvtion of six weeks and are o be continued at the LKT. Since 1972,

semanars entitlej "Cours d'Instruction des Flastiques" are being led

ir French.

o |




The proprarme of these courses corresjoras :; prox POy o tpe
rogramme ot tne gjive €ars “Curser with necessary poditicat ns. At
£ )
resent, thirtycourses besiges the course for tapeper Are O e red
?
by LKT,

3.2 Orggnization of LKT

The LKT owes jtg efficiency t: the successsul Co=0peration ¢{ the
Austrian plastics industry, trade and commerce as well ag the administrative
authorities and trade corporations. This requires = snlid orgarizationa.
framework in order to make optimum use of staff capa~iiv ana available eqUlpe
ment. In 1972, LKT had a staff of 70 fulletime members «nd the budget vas
around 1 million USS.

It is rather difficult to co~ordinute the difterent 8iru~tures and
levels of a training systen and & research system in an ecuiomic way. Tius
the LKT ig Organized according to two different pointg o vViews: diviaiora)
and functional. begically, 1t is subdivided into divisionr ard secticne,
but these are overlapped by the respective tunctionali necessities,

(a) Punctions) organisatiop

Four main activities govern LKT o= ‘

education
testing
training
réesearch,

Organization chart 1 gives a schematic view of tnese activities

and their distribution among the staff,

bduoativn is covered by the Pederal Institute of Higher
Teohnological lducation and by the Fost Seconiary College for
Plastice Techinology,

Testing is carried out by the National Testing Station for
Chemistry and Flastics, This station is integrated in the TGN,
Pederal Institute of Higher Technological kducation and Mederal
Testing Station,

Thess two activities are controlied by the Mederal F¥inistry
of Education and Art accroding to the Austrian federal law of
education,

Research is under the 8egis of the OFKT ~ Association for the
Promotion of Plastics Technology. The research group includes the

Research lnstitute of Trade and Industry. The representative of the
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Kecenr-h. Institite is tre Association GMKT according to its articles.
he LKT carries out both submitted projects and innovative research.

Vocational training 1s covered by the Association GFKT in co=

oferation with trade promotion institutes: they co=operate in organi-
211 vocational courses, arranging intensive training programmes 1in
German, bkrolish and French in co-operation witt: 1nternational organie

zations, €. LML,

{b) *ivisional organization
Technizally, tue LKT is subdivided into six divisions:

general inlformation

special intormation

general services

iaboratories

worksliops.
Trege 8ix divisions fall into 18 sections thus allowing ror well
delined resjonsibilities and necessary staft relations. 1KT can
satisfy requests for various services as it includes education,
testin; and research. It resembles an "instrument for piaying
diiterent tunes". Each seaction has its manager, deputy manager and,
according tc its size and requirements, scientists, assistants, technolo-

gists, ascistant chemists and subsidiary workers.

(c¢) Ilntegrated organization

The runctional and divisional organizatiomsunited in a matrix
diagram result in the intexrated organizations. shown in Fig. 3.

Organization chart 3 demonstrates first of all the close co=oOpera=

tion between the aivisions,the reason for the high degree of effi=
ciency of an institute of this size, In the field of education,
trainin,, testing nd research only qualified people are employed.
They have tuceir well defined position within their section+ B3oth section
*inagers and staff are responsibl: for the smooth running of a section,
Besi1des the activity in his section,an LKT staff member may have
functions in other sections or divisions, for instance, he may be
a torm master at the Institute ot hLigher Technological kducation.™ A
Then he 18 responsible for the co-ordination of the various divisions
in order to reach optimum inetruction of students. In this case he

15 direct.y responsible to the #irector of' LKT and is 80 1n the functional

not technical respect superior to uis Section manager.

In the testing field a similar function ig given to the so-called




expert whosge task 18 to co-ordinate the various sections within tne
National Testing Station top Chemistry and Flastics in order to
execute a "GQutachten".

In the research field, the Project manager is repongible for
pProsecuting a research Froject,

In the training tield, the instructor is respongible tor
organizing a particular course,

By means of these organizational Frinciples, the LKT gtaff members
and the equipment are ful ly employed and make optimum use of their
capacity., There is an intense mutual eifect in all sections which
results in a creative and stimulating atmcsphere.

4.
4., 1 Subject list

According to the demand for theoretically and Fractically weil qualified
teclhrclogists a liagher School tor ilagtics Technology watlh qualilying powers
should be set up,

At the same time, an adequate level of general education ;s required
in order to enable the graduates to fill key positions in industry or adminje
stration,

The gracduate of a Higher Gerhool for Flastics Technelogy shcul be able
to take key positions in plastics Erocessing industries and trade, due to their
intensive training in mechanics and all aspects of plastics teclnoiogy. They
shuuid be capable of Flanning, arrlyiny and derigning 1n plastics. Furthermcre,
these graduates should be abie tc work in the llastics processing industry and
in development. Thus a Higher schocl for Flastics Technology serves the purpose
of inparting higher knowledge in the special field of plastics and st the same
time, allows the graduate to enrol in the same field or a related field at a
university,

After successful graduation from the Institute of Higher kducation
in Plastics Technology in Austria, and complying with other condition, the
title "Ingenieur" ig granted, uccording.to Austrian law,

(a) OGenersl intormation

More emphasis is placed on technical subjects than in normal
secondary schools Nevertheless, considerable importance is attached
to tie need for a broad general education which embraces continuing
studies in the fields of humanities, sciences, languages and the aris,




=10=

(b) Technical information

The second large group of subjects concerns the technical
basic knowledge according to the principles of meéchanical engineering:
mechanics, machine unites and construction exercises, mechanical techno-
logy, machine tools, science of industrial organization, science of
industrial management, mechanical drawing, and hygiene and prevention

of accidents.

(¢c) Special information

The so-called special subjects teach those technical disciplines
which deal only with plastics and their fabrication., Mth any narrowirg
down to close specialization is avoided and the rule of broad general
technical knowledge in the field of plastics is adopted.

In plastics chemical technology a definite mastery of the chemistry
of raw materials, intermediates, polymers and ancillaries is stressed.
The importance of trends in dovelopment is also emphasized

Mechanical teci.nology conveys a broad general knowledge of the
oharacteristics of the individual plastics materials in the light of
the various fabrication methods ranging from compounding to conversion
and after=-treatment.

Plastics mechanical engineering embraces applying the principles
from both chemical and mechanical technology as fundamentals in mould
and machine design. Construction exercises are employed as a means
for applying due importance to such aspects as machine unita, devices,
moulding apparatus, surface treatments, mould and die design,
and materials of construction,

In finishing, the knowledge of reasons tor oorrosion, corrosion
protection methods and the surface treatment with a view to the
properties ot the individual plactics and the galvanotechnioal mould
design are explained.

Electrical and control engineering are particularly important for
automatic and semi—automatic machinery. Here the possibilities of
slectrical driving, measuring and controlling methods and other possi-
bilities of controlling (mechanical, electrical and hydraulic) are
taught.

(4) Qoneral services

This division includes public relations, dooumentation and

adninistration,




(e) Laboratories

The laboratory gives a solid training in the operation of
semi~ and fully autometic plastics prccessing rlantg, 1t i8 alao
concerned with raw materials, semi~finished and finished product
testing., The training includes the ad justment of thermoset compression
mould ing machines, transfer mouldaing machines, sheet Presses, and pney-
matically, mechanically or hydraulically operating injection moulding
machines. Practical instructions on the setting up and starting of
extrusion based processes including tubular film, blow mould ing,
Fipes, profiles and sheets. “uxilliary processes such as drying
and mixing are also included,

The principlee underlying the reasom for quality control are
studied and instruction giver in chemical, rechanical, electrical,
thermal and optical testing of raw materials, additives, semi-finished
and finished goods where appropriate,

Group training schemes are organised for such studies as machine
setiing, adjustment and operation record keeping and test result
evaluation,

In fact, the plant laboratory,treated as an essential bridge
between theory and pPractice, represents the culmination ~f the
students! training.

. (r) Workshop
The practical work in the workshop includes a thorough training
in skilled craftman techniques and methods of working metals and other

materials considering the functional, organizational and operational

aspectis of an up-to-date production pPlant, rational operation, useful
working sequence and economic precision., After & general introduction,
in workshop science and metrology, the basic training in machining,
wood pattern shop, mechanical workshops, foundry, forge and welding shop
is started. The student learns tool making, apparatus construction,
tempering and electroplating. To complete Lis workshop training, he
is engaged in mould making for extrusion, injection moulding, thermoset
processing and processing of semi-finished articles including rein-
forced plastics, hot and vacuum forming,. rotational casting and flame
spraying.

The LKT subject list in table 1 may serve as a guideline for a 5 years course.




., P

L8 Pogt seconaary atudies

Tre trainins coverg t'nur terms, ™ain er'hagig be'ngs g1ven 10 tecrnical
and practicsl) sub ecta, The craduates theretore nave a gootl reneral education
rlus a ~cncer.'ratea professional trainine ascording to the level ol an

"Ingenieur" 1in Austria.

The LKT subject list tor these studies is given 1n table <.

(a) Equipment requirements

This kand of euucation in workshops and laboratories requires
aiditional energy which exceeds that common to traditional technical
training. The present additional energy requirements of LT may
serve as an rxamples

Nachine Lrergy Student Students

units requirements group
Compound ing 6« 10 70 e 8- 10
Ingection mouldaing 8~ 10 180 3 12« 1%
Extrusion 6-8 180 ) 12«15
Compression moulding 46 7 2 8- 1
Control technicues 0« ¥ w0 H 8- 10
Testing 30 « % 20 3 1215
Poeming 2= 10 2 8- 10
Nould making 20 - 25 & 4 6 - &0
Reinforced plastios 6~-8 % 4 16 - 20
Nachining and forming 15 = 20 0 __ S 2=

117 « 170 640 30 120 = 150

In miﬁaa to these requirements s water consumption ef 2,500 liter
per hour and a compressed air consumption of 2 n3 at 8 lp/nm is needed.
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Tre materials cons .mr t1or .cr one workere, Vear gwoar 0 g
FV( 1-.0 ters
Polyolefines 4o tevg
Folystyrenes c.0 tong
Otier thermoplastics 1.3 tone
Expandable plastics C.7 tons
Phenolics and aminorlasticp 0.5 tons
Reinforced plastics (fbires anc.uoed) .0 tona
Semi-t'inigsked goods 0.5 tons
Additives .2 tone

7.0 tons

Thus theis field of studies 18 approximately 30 % more exrensive
than other fields of studies for executives without umivers:ty training,

Wren training approximately 120 19V students 1r serirars ang
courses, in the Higher S~hool tor tHastice Technolopy probably 30 %
of the available energy will be usedat the same time, i.e. aprroximately
200 kW. But this value is reached when facilities ure made a4 .ailqble
in the hall for injection mouiding and extrusion.

Compared witn other tecurical schools, this nc* crly creutes an
essential increase in tecnnica! iersonnel for mairnterance vut alsgo
higher energy costs. The required plastics material ot approximately
€5 = 30 tons per year has aleo to be mentioned in tras context,

(v) Costs of studies

Studies aw free in dustria. The Austrian state has ic jay
Usg 3,00¢ to 5,000 per year for each student for cost of materials
and personnel. Therefore the total cost of studies when the student
graduates at'ter five years is approximately US$15,000, after three
years US§12,000, and after the two years course '8810,000.

(c) Management requirements

As mentioned above, an optimum utilization ¢t staff ard equipment
is only achieved i1 the whole institute is ready to fulfill such
demands as education, quality control and research,
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The matrix orgaalzation described 18 a management metlod to achieve
rot only a nign depree of efl'iciency but alero interesting working condie

tions tor stalf.

Wit: increasing industrilization many f'ields are concerned with
undesirable accompanying phenomena such as 'stress" rhich can only be
kept under cunirol by corstant revision of the organization. This torm
ol orranization i1ncluses an artive participation of jndustry amd trade,
the gurjort of wnich must be earned by the ingtitute's full consideration
ot tneir problems, ,

According to our experierne, national organizations alone will
never achieve this dvnamic operation. Ilnaustry and trade need a
rneutral testing station f{or obtaining advice, and vor carrying out resear

and develorment projects,

The novel 1deas gnined in this manner are pasued on to the students who are tl
tuue better equipped tor involvement in vheir chosen tield.

Let us remember Ortega y Casset's quotation: "Engineers should know that
for beinx an engineer it is not enough 10 be an engineer". We should never
torget that & transfer of know=how, of technological knowledge through lectures,
demonstrations and dircussions does not yield any useful results unless both
sides are realy tor real engagement.

Let us keep in mind that the future = includins technical and economic
developments - can only be mastered by a social policy that is definitely
optimietic. The demand tor a division of labour should be taken sericusly in
order to achieve a distribution of material and spiritual goods throughout the
world. Our only chances tor the future are to recognize that we all have to
share only one common world.,
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ALFENDIX

Table 1

LKT - Subject list for a S=years courge (secondary ruucation)
in plastics technolopy

hours per Weexk

Subject Orade 1 11 111 Iv v Total
Scripture e 4 ] 2 P W
German 3 e ¢ ¢ ¢ 11
Modern foreign language F] ¢ 2 P ¢ 10
History and rocial sciences 1 P ¢ e - 5
Geography and economy e 1 1 - - 4
Civics - - - - 1 1
Political economy - - - 1 - 1
Nathematics and applied mathematics 6 4 & - 17
Computation engineering - - - é - H
Descriptive geometry 4 3 - - - 1
Physics and applied physics 4 2 2 - 2 10
Chemistry ant applied chemistry e & - - - 4
Plastics chemical technology - - P] ] 3 ?
Nechanics - 3 5 4 é 14
Machine units and construction exercises = 6 é - - 12
Plastios mechanical technology - - - 3 3 é
Plastics design - - - | 1 P
Plastios mechanical engingering and - - - 5 5 10
construction exercises
Finishing and corrosion protection - - - - 2 e
Rechanical technology - 2 4 - - 6
Machine tools - - ) 2 - 4
Electrical engineering - - 2 - - e
Control engineering - - - 3 4 1
Organisation and calculation - - - - e 2
Nanagement and law - - - - 3 3
Nechanical drawing 3 - - - - 3
Workshop practice 14 10 6 6 - 36
Plant laboratory - - - 6 8 L
Chemical and Physical laboratory - 3 e - - 5
orks hygiene and prevention of acoidents - - - - 1 1
Physical training -2 2 2 g 2 0
45 46 46 4 45 228
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Mol comfulsary subjects lor the J=yrars course

Second modern foreign language

Shorthand and typing
Adaitional physical training
Special topics

Chemicai exerci=es

txerciscs 1n physics

working group for general practice

ggle 2

LKT - pubject list jor the ¢=years courm (post s st _secondary edvcataen)
in plastics technology

Sub gecg

o

Applied mathematics

Introduction to computation engineering
Prysics of high polymers

Plastics chemical technology

. Mechanics

Machine units and construction exercises
Flartics mechanical technolcgy

Plastics mechanical engineering and
gonstruciion exercises

Mechanical technology
Kacnine tools

Blectrical and control engineering with
exercises

pooRUMICSE

Worksnop practice
Flant labiratory
Environment protection and prevention of asccidents

grade

hours per
1 il
) -
- ]
- €
e 4
4 ¢
8 -
) 3
5 5
P €
- 1
3 3

- 3
é 4
4 8
- 1

week

Total

oW O W N W




Table }
List of research projects

(RP « Research Project)

P ¥o., _Project title !-!!:_.-M

L Burning behaviour 26 Rheology

2 Internal stresses 27 Nicro-structure

3 Electrostatics 2 Ultra sound

4 Hollow bodies a9 Agricul ture

5 Stress crasing X High pressure

6 Extrusion moulding

7 Rediation 3 Neutilisation

8 Vacuum forsing » Poueder resin

9 Influence of » %m““ of

temperature

10 Meinforcing | Thermal behaviour

1" Trace analysis » h:;:::::; of

" Design » Waste utilisetion

’.3 Control on#mﬁag »n Plastics alioies

h hm':,:;‘:.:g: » Wality optimization
1 Elastomers » Corrosion by plastics
% Polymer concrete 40 Production cortrel

" Corrosion “ Abrasion

8 Low temperatures 42 Insulating bandages
B mesic e 8 et
% long ters behaviour & Processing snalyasis
F Habitation units o Nedicine in sport

ik Molecular weight “ Frocessing of

e} Foams structural foams
4 Injection stam.ing 45 Programmed training
4] Drainage 45 Nicroscopy of electrons

47

Cascade control
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Grouping of projects in order of importance

Subject Percentage HF No

Ensineering procedure 35 % 2, 4, 6, 8,9, 13, 15, 18,
23, 2, 30, 3¢, 38, 40, a4,
46, 49

Applicationa 20 % 10, 12, 16, 21, &5, 29, 33,
35, 42, 45

Tenting 15 4 5, 19, 20, 34, 28, 47, 43

Physics of polymers 2% 3, 7, 2, 27, 37, 48

Polymer chemistry 6% 11, %4, @2

Environment protnction 0% 1, 17, 3%, 36, 39

Training methods F & 47

Total 100 %

L B

y 23, 85, a‘; M, iv ’t "; 42, “9 46
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1., H. Millendorfer, C. cﬂlElPit Kapital, Bildung urd Structur in der
l&ngertristigen Entwicklung, Studiengruppe fiir Internationale
An=lysen in der Ysterreichischen Fbrachungsatxrtung fir tntwick lungge
hilfe (OFSE), Vienna, 1u72

2. H. lillendorfera C. Oaspari: Development - A ollective learing process,
Studiengruppe fir nternationale inalysen - OFSE, Division of Hioredical
Engineering, University of Virginia, Vienna - Crarlottesville, 1970

3. R, F, Behrendt: Soziale Strategie fur Entwicklungalinder, S.Fircher Verlag
Frarkfurt, FRO 1968

4. OECLy Frorosed Staunda d Practice for Surveym of Research and bevelcjment
Mrascati Manual), Paris, 1072

> bk, Schmits: Automation in Abhlingigkeit von Nachwuchsrrohlemen =
~ TInternational Con-res “Keaugeproblemen in het Knnatutox':‘engobua", Ams tardam
Amsterdam 1962

6. K.w ¢t Der 8sterreichische Weg, kolden Verlag, Wier, 1471

7. H., Hubeny: Probleme der Verfahrensanalytik, LXT Seminar 263U Jumy 1972
Wien; ﬁtcrrcichische Kunstatoffseitung, Vol. 3 (197¢) Ne. 112
(1n preparation),

e E, Schritg, H/ Hubenp Higher Studies in Plastics Tecknolngy,
nternational Yymposium on Vocatioral Training tfor the Flrstics Induntry,
EFTAPA, london, June 1969; Aligemeine prakt:sche Chemie, vol, <UL (146Y)
no, ‘4, page 293,

e J, Ortega Y Casset: Signale unserer Zeit. Furopiischer Buchxlub,
Stuttyart - Salzburg, 1952

16, %%: Handbuch 1907: Ausdilden, Priifen, iorschen - Kunststoffe, GMKT, wien

11, LKT Handbuch 1‘;1@: Ausbilden, Priifen, Porschen - Kunststofftechnik
. h‘wn, &
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Fig. . Grouping of countries into large geographic mones
sccording to the criterion of efficiency of edueation(2)

(Courteay H.MILLENDORFER, C.GABPARI)
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Fic. 2. keonomic efficiency of education in developing countries (2)
(Courtesy H.MILLENUDUKFER, C.GABPARI)




Y

o8

2
C
g
b
2
g
$

Literaoy in %

10 20 30 bo %o 6o 70 8¢ 90

Fig. 3. Economic efficiency of ecducation :.n latinawmerieca (2)
(Courtesy H.MILLENDOKFER, C.GASPARL)
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Income per capita US §

3000

8econdary education (index)

Pig. 4. kelation between per capita income and secondary
education in Europe 1965 (1)
(Courtesy H.MI).LENDORFER,C.GASPARL)
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Fig. 5. Kelation betwean
capital- and education eoffort
per capitn (fictive income)
and R&D effort in ‘e of the
national product (1)

(H.M11.1 ENDORFEK ,C. GASPARL )
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General Information

Technical Information

[Management]

(Coretories

—Eneral Servicﬁ

Special Information

Docuimentation

Public Relations J

F . .
Administration '

—'LConstructionThermoplas-tg
—{C-onstructionThermosetting
——4 1Compounding _]
—{inemistry _ -_—J
'L—" Extrusion l

Control Enc ineering

Injection Moulding

Machining and Formin
Reinforced ;Tastics I
{Mould Making l

Fig. 8. Divisional Organisation of IKT
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Fig: 9. Integrated Organization of LXT









