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2. BACKGROUND AND OBJECTIVES (UNIDO Aide Hewolre)

1. Iha profraiM In the field of plastic* technology Is one of a series
of the Halted Nations Industrial Development Organisation (UNIDO) activities 
on specific sectors of industry which is being organised for the developing 
countries through thé Chaalcal Industries Branch. This "In-Plant Croup 
Training Progrsane" ha* been lnplenented « w  illy since 1970 through a 
special contribution of the Government of Austria to UNIDO. The implementation 
of the 1983 progress* as well as the previous ones has been successfully 
conducted by the Laboratory for Plastics Technology (LKT-TGM) - Laboratories 
für Kunstatofftachnlk.
2. The trend of training activities in the field of plastics technology is
characterised by the increasing sophisticated nature of the training progrsane 
requiring high level experts, consultants and specialised equipment for the 
workshop. There is also an increasing demand for visits to plants, companies 
agd institotes which are advanced in their field of specialisation. Short 
consultation msetings to deal **lth specific technological problems in 
nanufacturing and application is also an important feature of current 
training activities. *
3. With the rapid development over the past 20 years, plastics have been 
used in almost every industriel field. The pace of development of new 
plastics has recently slowed down but actiw research and development for 
the improvement of plasties sad steady discovery of new applications will 
give plastics alanst unlimited potential for utilisation in the future. The 
plastics industry has been very active in research and development for not 
only general purpose resins such as FTC, polyol»! .a resins, but also special 
materials, for example, advanced conposite materials including glass fibres 
and carbon fibres. These materials are now being developed at a rapid pace 
for application as a component for structural materials In automobiles, 
aerospace, narine vessels, atonic energy, etc.
4. The increase in the use and application cf plasties in industry, 
agriculture and buildings in recent years has placed plastics among the 
leading basic materials used for economic development of the developing 
countries. Parallel to this increase is the demand for plastics products, 
there are technological difficulties encountered in processing and in 
acquiring raw materials and finished products.

•5. Through the acquisition of technological know-how and skills in the 
field of mould design and mould making, the plastics industry could 
achieve further development. The lack of experienced personnel in this 
field in the developing countries and the need to acquire and exchange 
experience, are the nain reasons for the organisation of this prograaam.
Its ala is also to bring together a group of selected persons whose work
is expected to benefit from a concentrated training programme which otherwise 
could require a long period of training, research sad development work.
This assistance to the developing countriaa in the development of their 
plastics industry and the development of manpower is in accordance with 
items i, 11 and k of Article 38 of the Lias Declaration and Flan of Action 
as well as in line with the New Delhi Declaration and Flan of Action on 
development of human resources.
8. It should be noted that a sharp increase of programs* delivery with 
UNIDO assistance in the chemicals and plasties field was maintained recently 
and considerable experience has bean accumulated by the Chemical industries 
Branch la the field of plastics during ths projscts Implanontstlou. the 
progress* provides a dialogue for professional exchanges among ths participants 
and possible co-operation among the developing countries. The programs 
could also lead to further co-operation between Austria and the home 
countries of the participants as s result of the contacts established through 
participai.! In the program*.
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7. The programme la designed Mlnly to emphasize five fields in plastics 
technology, such as

injection Molding and Mold design;
- extrusion and die design;
- qusllty control end polynsr physics;
- coopounding, recycling end polynsr chenlstry;

control engineering end trouble shooting.
In order to neat the individual requlrensnts of the participants, one 
part of the programne will be organised as a senlnar for snail groups of 
participants.

8. The prograaa* has received the support of the Austrian Federal 
Chancellery, the Austrian Federal Ministry for Foreign Affairs^ the 
Austrian Federal Ministry of Education and Fine Arts, the Austrian Federal 
Economic Chamber and Association of Austrian Industrialists (VOI). The 
Labotatoriun fflr Kunststofftechnlk (UCT-TGM) (Laboratory for Plastics 
Technology), a leading technological Institute, will conduct, utilising
its facilities, the theoretical and practical mining in plastics technology. 
The Institute has a staff of highly qualified specialist.
9. The progress» will consist of theoretical and laboratory training, 
study visits and an evaluation session.
10. The theoretical part pf the training will cover a general introduction 
to the plastics Industry, the chealcal and necfcanlcal technology of plastics, 
raw naterials, utilization of plastics equipment and tools as well as equipment 
used for -nould design and mould asking to proMte the introduction of modern 
processing and production methods in the plastics industry. Furtheraore,
the techno-economic aspects of plastics production processing and application 
will be covered by the prograane.
11. In addition to the theoretical and laboratory training to be undertaken 
at UCT-TGM, plant visits will be arranged in Austria to provide an opportunity 
for the participants to see come new developments in asterlals, processes and 
applications to exchange tec.inlcal information with experts as well as to 
study the possibility of obtaining licences and know-how on processes as well 
as squlpment. During the progrsaM, individual appointments M y  be srranged 
for the participants to discusc with UNIDO staff members, problems affecting 
the development of plastics industry in the participants' h o M  country and, if 
so required, to formulate technical assistance projects by UNIDO.

t

5i2ce ,î?°sL,CT:TS5 helÎ fifteen prograwaes with a total of 268 participants from 70 countries.
The regional distribution was the following:

Far East (FE) 88 33 l
Middle,'East
North Africa (ME) 64 24 %
Latin Aiaerica (LA) 57 21 %
Africa (AF) 37 14 l
Europe (EU) 22 8 t

i
iI
*

oa • от the participants саяе fro* companies 
institutes and governaent organizations.





Place

Afghanistan
Algeria
Argentina
Bangladesh
Bhutan
Bolivia
Bulgaria
Brazil
Burma
Chile
China
Colombia
Costa Rica
Cuba
Cyprus
Domlnicania
Ecuador
Egypt
El Salvador
Ethiopia
Ghana
Guatemala
Guyana
Honduras
Hongkong
Hungary
India
Indonesia
Iran
Iraq
Israel
Jamaica
Jordan
Korea
Korea DPR

Republic

Region Programme

ME

1 .-10

ME 2
LA 2
FE 3
FE -

LA 3
EU 1
LA 3
FE 1
LA 2
FE 5
LA 4
LA 3
LA 4
EU 3
LA -

LA -

ME 8
LA 2
AF -

AF 3
LA -

LA 1
LA 1
FE 1
EU 3
FE 6
FE 6
ME 18
ME 8
ME 3
LA 1
ME 1
FE 1
ME -



Total

1
2
56 
2 
5 
1 
5 
2
312
4 
4 
4
3
2
2
14

2
3
4 
2 
1 
1 
1 
3

12
10
18
9
3
3
2
1
2

)

\i

À

i{1
i



Lebanon
Madagascar
Malawi
Malaysia
Malta
Mauritius
Morocco
Mozambique
Nepal
Nicaragua
Nigeria
Pakistan
Paraguay
Peru
Philippines
Poland
Roaania
Saudi Arabia
Senegal
Singapore
Soaa11 a
Sri Lanka
Sudan
Syria
Taiwan
Tanzania
Thailand
Trinidad Tobago
Turkey
UruguayVletnaa
Yeaen POR
Yugoslavia
Zaabla
Zlababwe

ME
AF
AF
FE
EU
AF
ME
AF
FE
LA
AF
FE
LA
LA
FE
EU
EU
ME
AF
FE
AF
FE
AF
ME
FE
AF
FE
LA
EU
LA
FE
ME
EU
AF
AF
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3. PARTICIPANTS

3.1. Participants Financed by AUSTRIA

ADDITIONAL
COUNTRY NAME . CONTACT ADDRESS__________ CONTACT ADDRESS

. Bhutan JUNEY, Hr. Рева c/o Hr. Raj K. Dar 
Resident Representative 
United Nations Development 

Frograame (UNDP)
P.0. Box 162 
Thiapu

Dekl Polythene Company 
Ltd.

Phuntsholing

. Buna KYAW, Mr. U Thein c/o Hr. E. Dessau 
Resident Representative 
UNDP
P.0. Box 6S0 
Rangoon

Plastic Factory No. 2 
Pharmaceutical Industries 

Corporation
29/B Pavdavmu Pagoda Rd.
Thaaalng
Rangoon

. Ecuador RAMON, Hr. Santiago 
Enrique

c/o Ms. S- R. Siegel 
Resident Representative a.l. 
UNDP
P.0. Box 4731 
Quito

Plásticos Palaau 
Cia. Ltda.

Via CarcelSn 
Apartado 2287 
Quito

. Korea, Dea. 
People's 
Republic

SIN U, Mr. Hong c/o Hr. S. Ristlc 
Resident Representative 
UNDP
P.0. Box 27 
Pyongyang

Haahung Plastic
Processing Factory 

Haahung City

. Ethiopia HAGOS, Hr. Soloaon c/o Mr. K. King 
Resident Representative 
UNDP
P.0. Box 5580 
Addis Ababa

Ethloplastlc 
P.0. Box 2340 
Addis Ababa

. Guateaala PORRAS CALDERON, 
Hr. Horacio N.

c/o Mr. E. Perrin 
Resident Representative 
UNDP
P.O. Box 23-A 
Cuateaala City

Sterling Products 
International S.A 

9 Ave. 0-09 zona 4 
Guateaala City

. Malaysia YAHYA, Mr. Ishak 
Bin

c/o Mr. Y. Y. Kla 
Regional Representative 
UNDP
P.O. Box 2544 
01-23 Kuala Lumpur

SIRIM
P.O. Box 35 
Shah Alas 
Selangor



COUNTRY NAME CONTACT ADDRESS CONTACT ADDRESS
8? Mauritius BEEDASSY, Mr. 

Vishnu K.
c/o Mr. H. B. Danisean 
Resident Representative 
UNDP
P.O. Box 253 
Port Louis

c/o Mr. B. Beedassy v 
Beedassy Lane 
Floreal

9. Morocco ZNIBER, Mr. Yahya 
Mohaned

»

c/o Mr. J. C. Petltplerre 
Resident Representative 
UNDP
Casier ONU, Rabat-Chellah 
Rabat

Soclete Nationals 
d'Electrolyse et de 

Petrochlnle 
BP. 94 
Mohaamedia

10. Sudan SIDDIG MOHAMAD ALI, 
Mr. Bahaa Eldin

c/o Mr. A. Holcosfce 
Resident Representative 
UNDP
P.O. Box 913 
Khartoum

Industrial Research i 
Consultancy Centr* 

P.O. Box 268 
Khartoum

11. Thailand PINYO, Mr. Sonchal c/o Mr. H. Prattley 
Regional Representative 
UNDP
P.O. Box 618 
Bangkok

Thai Plastic and 
Chemical Co. Ltd. 

19, Sol Sukhaplbarn : 
Poochaosamingpral 
Samuthprakarn

12. Vlatnan,
Soc.Rep.

TU TKUNG, Mr. Thanh c/o Mr. K. Englund 
Resident Representative 
UNDP Thailand 
P.O. Box 618 
Bangkok

Paint and Plastic Co. 
Hochlmlhb City

13. Ymoi
People's
Dem.Rdp.

BIN SHABEDH,
Mr. Awadh Ahmed

c/o Mr. W. B. Wannop 
Resident Representative 
UNDP
P.O. Box 1188 
Tavahi, Aden

Yemen Rubber
Manufacturing Co .1 

P.O. Box 30 
Crater. Aden

14. Zambia KAPONDA, Mr. Stuart 
Hindu

c/o Mr. D. Draglc 
Resident Representative 
UNDP
P.O. Box 31966 
Lusaka

Foam Plastics Ltd. 
P.O. Box 21686 
Kltve

15. Zimbabwe HAMA, Mr. Akber c/o Mr. A. Aabatchev 
Resident Representative 
UNDP
P.O. Box 4775 
Harare

Treger Industries 
(Pvt) Ltd.

P.O. Box 8076
Belmont
Bulawayo
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3.2. Participants Financed by UWIPO/UNPP Projects/at Own/Соирапу Expense

ADDITIONAL
c o m m NAME CONTACT ADDRESS CONTACT ADORESS

16. Argentina PISANO HERNANDEZ. 
Nr. Carlos A.

c/o Mr. E. Cutlfrres 
Resident Representative 
UNDP
P.O. Box 2257 
1000 Capital Federal 
Buenos Aires

Dirección Crai, de 
Asesoraalento Técnico 

Ministerio de Econoada, 
Hacienda y Finanzas 
Provincia de Santa Fe 
Salta 2752 
2000 Rosarlo

17. Bangladesh
(DP/BCD/81/032)

SIKDER.
Mr. Shahjahan

9

c/o Mr. W.R. Holzhausen 
Resident Representative 
UNDP
G.P.O. Box 224 
Dhaka

Plastics Technology Centre 
BITAC
Tejgaon I/A 
Dhaka

18. Bhutan
(DP/BHU/83/02S)

DOKJI, Mr. Ceden c/o Mr. Raj K. Dar 
Resident Representative 
UNDP
P.O. Box 162 
Thlvu

Deki Polythene Co. Ltd. 
P.0. Riuntsholing

19. Brazil MELENDEZ,
Mr. Rogerio doe 
Santos

c/o Mr. P. RBnz 
Resident Representative 
UNDP
Calxa Postal 07-0285 
20001 Brasilia. D.F.

Nltrlflex S.A.
industria e Conereio
Rus do Sarao n* 7 /
14/15* Andare»
Rio de Janeiro-RJ

20. RIVADOLLA,
Mr. Raul San 
Martin

ditto Polipropileno S/A
Rus Hldroginlo, s/n - COPEC
Caaacari - Bahía

21. Cocta Rica ONATE, Mr. Enrique c/o Mr. A. Herrera 
Resident Representetlve 
UNDP
P.O. Box 4540 
San Jose

Polyner United 
P.O. Box 5123 
San Josa

22. Indonesia SUHARDJO, Mr. c/o Mr. G. Handy 
Resident Representative 
UNDP
P.O. Box 2338 
Jakarta 10001

Pertaalna
Jl. Raya Bekasi KM.20
Pulogadung
Jakarta

23. Janaica
(DP/JAM/82/004)

McCa r t h y ,
Mr. Joseph A.

c/o Ms. B. McSweeney 
Resident Representative 
UNDP
P.O. Box 280 
Kingston

The Jaaaican Bureau oí 
Standards 

6 Winchester Road 
Kingston 10

SABIC Marketing Services Ltd 1 
P.O. Box 5101 
Rivadh 11422

24. Saudi Arabia AL-DAKHEEL,
Mr. Saleh A.

c/o Hr. A. Soghaler 
Resident Representative 
UNDP
P.O. Box 558 
RJvadh 11421

23. Singapore 8AAT,
Mr. Zakarlah c/o Mr. T. T. Kin 

Regional Representative 
UNDP
P.0. Box 2544

Teehnoaer Mouldings Pta.Ltd. 
24 Oul Drive 
Slngaoors 2262



t. STAFF

Principal of T6M: Hofrat Dir.Dipl.Ing.Dr.F.PlOckinger 
Director of LKT-TGM: Abteilungsvorstand Dipl.Ing.Dr.H.Hubeny 

Assistant Programe
Director: Ing.H.Michel, Ing.R.HiIlisch

Organization Cowwittee:
AV Dipl.Ing.Dr.H.Hubeny
Univ.Doz.Dipl.Ing.Dr.E.Mogrolly
Ing.H.Michel
Ing.R.HiIlisch
Ass.Ch.Fabiankouitsch
B.Dflrr

Lectures: FOL F.Beran
Prof.Dipl.Ing.Dr.H.Dragaun
Prof.Dipl.Ing.H.Elmecker
Prof.Ing.Dkfe.H.6raf
Ing.R.HiUisch
AV Dipl.Ing.Dr.H.Hubeny
Prof .Dipl. Ing. Dr.M.R.Jessenig
Prof.Dipl.Ing.H.MBhr
Prof.Dipl.Ing.Dr.F.Mayer
Prof.Dipl.Ing.Dr.H.Muschik
FOL Ing.G.Minarovich
Ing.M.Radax
FL H.Seifert
FOL Ing.E.Stroheayer
FL Ing.E.HeiB
Univ.Doz.Dipl.Ing.Dr.E.Uogrolly 
Prof.Ing.Mag.H.Molanek

Assistance and Preparation:
FOL H.Bitschnauer 
FOL K.Blazek 
H.Braunsteiner 
St.BQchinger 
B.DOrr
Ass.Ch.FablankoMitsch 
Ing.Nag.P.FreisIer 
FL 6.Freyer 
A.lure 
FL E.Jahn
Uiss.Ass.Ing.E.Herbinger
Ass.M.Kunhera
H.Lahner
Ass.P.Liptak
F.Lorenz
FL Ing.F.Mennerstorfer
Ing.U.Michel
Ass.Ch.Neustlfter
Ass.A.Revesz
Ing.H.Scheraann
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5. SUBJECT LIST

General Part 
Theory

TTO Technology Transfer and Development 2 
PCT Plastics Chemical Technology 8 
PPT Plastics Physical. Technology 14 
HEN Mechanical Engineering and Mould

Design 18 
PAE Plastics Application Engineering 6 
PPH Polymer Physics 8 
CEN Control Engineering ____ 4

Subtotal Theory 60
Practice

CC Compounding and Calendering 8
CE Computation Engineering 8
CT Control Techniques 8
EX Extrusion 12
FI Finishing 4
F0 Foaming 6
IC injection and Compression Moulding 12
MF Machining and Forming 8
MM Mould Making 4
PC Polymer Chemical Analysis 4
PP Polymer Physical Analysis 8
QC Quality Control 8
RF Reinforced Plastics 4
TS Trouble Shooting  4

Subtotal Practice 98 
Total 6eneral Part____ 158

Individual Part
Selection of one item in both.semlnar and practice,In the following 
fields:

Seminar(S) Practice(P)

IN Injection Moulding and Mould Design 8 8
ED Extrusion and Die Design 8 8
QP Quality Control and Polymer Physics 8 8
cr Compounding,Recycling and

Polymer Chemistry 8 8
CS Control Engineering end Electrical

Trouble Shooting 8 8
Total Individual Part 16

GRAND TOTAL 174
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6.1. DESICN OF LECTURE NOTES

T*it lecture notes have been adapted and developed in accordance 
with UNIDO. Kith the participants and with the experience of 
fourteen programes since 1970.
To neet the general, practical and theoretical needs of the 
participants three levels of coaprehensive information are offert 
in fora of

- general lecture notes (1023 pages) 
including working papers

- special lecture notes ( 279 pages) and
- research papers ( 60 pages)

For this progranae the following lecture notes have been edited 
or revised:

Plastics Physical Technology (Suppleaent. 84 pages)
Plastics Application Engineering (46 pages)
Polymer Physical Analysis (24 pages)
Quality Control (30 pager.)
Finishing (28 pages)

6. LECTURE NOTES

6.2. 6ENERAL LECTURE NOTES (THEORY)

TECHNOLOGY TRANSFER AMD DEVELOPMENT (TTD)
H.Hubeny
The Global Situation (selected Indicators)!
World Development Beport - Population - Non-Renewable 
Resources - Energy - Education - Incone
Principles of Developaent:
Historical Models - Development Analysis
Technology Transfer:
Assumptions - Definitions - Concepts - Cost of Technology 
Transfer - Characteristic Stimuli and Barriers - Effects
Documents:
Code of Conduct - OECD Classification - National Paper 
of Austria
Models of Execution:
Macro-Level Conditions - Micro-Level Conditions - Plastics 
Technology - Plastics Development Activities
Personal Questions:
References:
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FLASTICS CHEMICAL TBCHBOIOGI (POT)
E.Vogrolly
Classification of plastic aatsrials 
Formation reactions 
Functionality
Folyaerlsation reactions! Addition polymerisation (free 
radical aechaniaa - ionic mechanism) - Condensation poly­
merization - Copolyaerization - Auxiliary aatsrials for 
polyaeri zation.
Physical Behavior of Plastics
Secondary Bonds: Dispersion Forces - Dipolar-orientation 
forces - Induction forces - Hydrogen bridges.
Transition States: Hard-elastic state - Setting or 8oftening 
range - Glass transition - Brittle Point - Elastomeric state.

Polyolefines - Polyethylene ( K) -Modified Folyethylane- 
-Chlorinated Polyethylene (CIS)-Sulf©chlorinated Polyethylene- 
-Croasldnked-Cqpolyaere with Stfaylens -Ethylaae/Tinylacetate » 
(ETA) -Ethylene/Yisylalcohole CEtAL)-£thylene/Ethylaezylate 
(ESA) -Etfaylene/Butene or Hexene (see also L L D R )-Degradation 
of Polyethylene -Polypropylene (IP) -Modified Polypropylene - 
-Copolymers vith Ethylene (EPH end EHJH)-Polybmtene A  (PB)- 
-Polyisobntylene (PIB) -Poly-t-aethylpentene -A (PHP)- 
-Cnsaturated Polyolefines A , 2-1 fA-Poiybutadiene-Polypeatenaner- 
-Polyootenaaer-Ionomers -Other Polyolefines, Traads in research 
and derelopaent.
Polyrlsylohlorido (PTC) - Plasticised PTO-Hodified PTO- 
-Coapounds (Blonds) with CPE-Coapcunds vith ITA and graft 
polymers of ETA vith TC-Compounds vith Aery le/Polyaars- 
Copolymers with Tiiylidenechloride TDO/Acxylonitrlle- 
Copolyaers vith Haloic-iaide.
Polystyrene (PB) - Unipolymers-Copolymers-Copolymers with 
«¿-Methylstyrene-Copolymers with Acrylonitrile (8AH)-High 
iapact Polystyrene-Styrene/Polybntadione graft polymers- 
-Styrane/Acrylonitrila -butadiene -Styrene/Maleic Anhydride 
(SNA)-Expanded polystyrene (EPB).
Acrylics - Polyacrylonitrile (barrier plastics) -Polyaorylates- 
-Polyaothylaethacrylates (PflfA)-Polynaithacryliaides- 
-Heclaaation of IflA from Acrylic vastes.
H-Tixylpolyvors
Polyethers - Polyoxymethylene (POH)-Polyethyloaeoxide (PEC).
F-Polymers - Polytetrafluorothylene (PZVX) -Polytrifluer- 
ohloroethylone (POTTS) -Copolymers -Copolymers vith Hsxaflaoro- 
propylene-Polytetrsf luorethyloae-co -perflaormethylrlaylethar - 
-PolyperfluoralkylTinylether (Teflon PFA) -Polyvisylfluoride 
(PTF) -Folyriuylidoneflooride (PTDF).
Silioonoo - Hathylpolyslloaanes-Phoaylpolyoilexaaes (PBI).
Polyamides (PA) - Polyamide 6 and 6,d-Polyaaide 4 and ether 
aliphatic Polyamides‘4ronatio Polyamides.
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Foly carbonate (FC)
Foljt«r«pbth«lAttf (RT, FBI) 
fbljpiitiTltiiMzida (FFO)
Folysulfone (FBU)
Polyphenylenasulfide (FPB)
Folyetheraulfones (IBS)
Fhenol/Fomaldebyde Basina (FF)
Drti/FonâlddydA Iifisf (07)
Helamine/Fomaldehyde Bssins (HF)
Unsaturated Polyesters (OP) - UP-Besina -Crosalinking of 0F- 
f*h— 1 «trj of Peroxidea-Aliyd Besins*

Hlÿi Teape rature Besiatant Folynere • Polyiaidss (H)-Boly- 
bensinidazole-Polyinidazopyrolone (larron) -Polycyclobutadiene.
Folyepoxides (EP)
Polyuréthanes (HIH) - Diisocyanates-HJ Elas toaers -Relation 
Betveen Structure and Properties of RIH-Mar*uf actura and 
Properties of FUB-Foaas.
Flâne Batardancy of Polyaaric Materiels
Auxiliar j  Chemicals
Health Hasarda and Toxicity
Dégradation and Stabilisation
Emrironaental BehaYiour of Plastics Hatariala
Plastics Vaata Management
Baclanation, Becycling and Baosa of Plastics Uaasa.

PLASTICS PHYSICAL TEC OTOLOGY (PPT)
H.Hubany
Plastics Technology 
Introduction 
Cycle Process 
Model MatrixQuality and Polyner Processing: Materials - Processes - 
characteristic functions



- !6-

Technological States: Basic Naterial - Intermediate 
Material - Resin - Additives - Moulding Material - Moulded 
Material - Semi-finished Product - Finished Product - Vnste. 
Concersion Processes: Refining —  Syntheses - expounding - 
Fabrication - Machining and Forming - Finishing - Appli­
cation - Recycling
Molecular Structure
Linear Macromolecules: Molecular Models - Molecular weight
- Helical Conformation - Polarity 
Crosslinked Macromolecules
Thermodynamics of Molecules: Potentials - Molecular Motion
Morphological Structure: Amorphous - Hesomorphous - 
Crystalline Structure
Additives: Stabilisers - Fillers and Reinforcement 
Materials - Plasticizers - Colorants - Flame Retardants
- Antistatic Agents - Blowing Agents - Antinyotika 
(Biozides) - Lubricants - Activators - nucleating Agents
Rheology
Elasticity: Crystalline Elasticity - Rubber Elasticity 
Viscosity: Hewtonian Fluids - Hon - Newtonian Fluids
- Flow Theory - Morphological Interpretation
Properties of Plastics
Classification: Oscillation Twisting Test - Definitions 
(Thermoplastics, Thermosets, Elastomers, Thermoelastics) 
Abbreviations 
Price
Statistical Data
Thermoplastics Moulding Materials ___
Bulk Polymers: Polyolefines (PE, EP, PB, IMP Ionomers)
- Styrene Polymers (PS, BS, AB8, SAN) - Vinylchloride
Polymers (PVC + Cop). ____
Engineering Thermoplastics: PA - PUR - PETP - FBTB -
PC - Phencxy - POM - PPO - PPS - Polysulfones - Polyaryl- 
sulfones.
General Thermoplastics: CA, CAB - Chlorinated Polyethers
- Fusible Polyfluoro-carbons (PCTFE, PFEP, PVDF)
Thermosetting Moulding Materials:
P F - U F - M F - U P - E P -  PUR
Thermoelastic Moulding Materials (EMMA)
High Temperature Resistant Moulding Materials:
PTFE - PI - PBI - FBT - Developing Products.
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Compounding

Particle also reduction* Crushing - Grinding
Mixing: Operations - Dry solid mixers - Static and screw 
(sugar) mixer - Hollars - Tumble aixars - Bibbon blsndsrs - 
Orbiting serav aixars - Cylindrical aixar# - fluid mixer - 
Halt aixars - Internal knsadsr - Extruders - Motionless 
sixers - Liquid sixers.
Pelletising
Compounding parameters* Homogeneity - Gross uniformity - 
Texture and local structure - Helt behaviour - Colour Batching
Continuous Processing
Classification
Continuous easting and laminating* Operations - Solvent fils 
casting - Haiticosponent liquid resin processes - Laninating - 
Slab stock foaming - Pultrusion - Continuous coating - 
Operation - Spread coating - Cast coating - Boll coating- — 
Transfer coating.
Calenderingt Operation - Calender types - Bheologieal 
calculations - Calender coating and laminating •
Extrusion* Operation - Classification of extruders - Single- 
scree extruder design - function - Extruder size and L/D-ratio 
feed screws - Theory of plaaticating single scree extruders - 
feed section - Transition section - Metering section - Scree 
and die characteristics - Multiple scree design - Twin scree 
extruder design - function - Calculations - Scree and die 
characteristics - Extrusion processes - Internal floe design - 
Basic rheological relations - Bheology applied to die design - 
Tubular extrusion - Sheet and fils extrusion - Profile 
extrusion - Extrusion coating and laminating - foaa extrusion 
Extrusion controls and instrumentation - Process parameter 
control - Thickness control - Supervisory control loops - 
Cooling stresses.
Discontinuous Processing (Moulding)
Classification
Liquid phase moulding* Operations - Casting processes - 
Botational moulding - Monomer easting - Reacting injection 
moulding - Beinforced composites moulding - Hand lay-up 
moulding - Spray-up moulding - Bag moulding - filament 
winding - Coating.
Compression moulding* Operations - Moulds - flow and curing 
behaviour - Shrinkage behaviour - Preheating - Vet moulding - 
Controls.
Transfer moulding* Operations - Moulds.
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Injection aoaldlng! Operations - Plasticating unit - Koalds - 
Procsssing n r i a b l M  - Requirements - Prsasur# - Flow rata - 
Tesperature - Cooling rata - Shrinkage - Pro sen strains - 
Entropy■ ̂elastic strains C orientation; • - Energy-elastic strains 
(cooling stresses) - Injection moulding processes - Injection 
■onlding themosets - Coinjection nodding - Structural lean 
nodding - Multistation rotary injection nodding - Injection 
nodding controls - Process control - Process monitoring - 
Microprocessors - Injection work.
Blow noddingt Extrusion blow nodding - Operations - 
Continuous extrusion - Intermittent extrusion - Cocxtrusien - 
Hodds - Prograaning - Injection blow nodding - Operations - 
Two-position systen - Biree -position syataa - Four-position 
system - Developing aystens - Stretch-blow nodding - Blow 
nodding controls - Vail thickness - finished weight - 
Microprocessors•
Fabricating of Seni-Finished Goods 
Technical terns
Machining» Operations - Physical conditions*
Faming» Operations - Taeuun foming - Blow faming - 
Mechanical foming - Operations - Folding - Bending - Beading 
Pressure farming - Stanping*
Assembly t Welding - Operations - Friction welding - Hot-Gas 
welding - Hot-Plate adding - Heated wedge welding - Hot-Bar 
welding - Inpulse welding - Hish-Freauency welding - Magnetic 
heat welding - Ultrasonic welding - Bonding - Adhesive bonding 
Eleotrouagnetio bonding - Mechanical fastening*
Separating
Finishing
Painting
Printings Operations - Flexography - Gravure - Lithography - 
Silk screens - Jet printing.
Metallisings Operations - Electroplating - Tacoma satelliting 
Sputtering*
Hot stanping
EMbossing
Irradiation
Application
Systematic development of application
Standards
Vasts
Recycling
Cutting sills
Reprocessing lines
Extruder screen changers
Incineration
Outlook
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HBOHAHICAL ENGINEERING AMP MOULD DESIGN (HH1)
R.Hillisch, H.Revesz
Extrusion
Extruder Plants and -Dies: Pipe Manufacturing - Blown Fils
- Flat Fils - Sheet Extrusion - Lasination - Wire - Cowering
- Pelletising Plants - Honofilasents - Profile Extrusion Plants.
Pre-Set Elesents: Silos - Transporting Sjstess - Cospounding 
and Reworking Machines - Mixers - Kneaders - Mills - Pre­
heating- and Drying Equipments - Vent Systems.
Elesents of the Extruder: Classification - Function of Screws
- Feeding - Designs of Bsrels and Screws - Drives - Bearings
- Heating and Cooling - Temperature Control - Melt Pressure 
Gauges - Die Adapters.
Annexed Equipsent: Sizing Dies - Cooling - Take off - Con­
trol Devices - Signators - Preliminary Treatment - 
Separating Equipsent - Post Forming Equipment.
Principles of Extruder Die Design
Plants and Holds for Blow Molding
Accumulators - Tubing Dies - Orifices - Closing Units - 
Blowing Equipment - Severing Equipment - Ejection Equip­
ment - Transporting - Blow Molds.
Molding of Thermosets.
Processing Techniques: Compression Molding - Transfer 
Molding - Injection Molding
Machines: Semi-automatic Presses - Automatic Presses - 
Mechanical - Hydraulic Presses - Compression- and Trans­
fer Molding Machines - Plungers - Screw Plungers
Additional Equipment: Dosing - Preforming - Preheating - 
Finishing
Molds: Open Flesh Mold - Positive Molds - Split Molds
- Transfer Molds - Runners and Gates - Transfer Pot and 
Plunger Leaders - Ejector Pins - Mold Heating - Types of 
Steel - Special Machining Molds.
Design of Compression Molded Parts 
Requirements - Draft of Surface - Wall-Thickness - 
Roundings and Ribs - Undercuts - Holes - Slots - Design 
of Threads - Metal Inserts.
Injection Molding
Techniques: Injection Molding - Injection Stamping - 
Flow Molding - Molding of Expanded Materials - Injection 
Blow Molding - Two Color Molding.
Machines: Classification - Technical Data - Injection Units
- Screw Plunger - Nozzles - Closing Units - 8afety Devices.
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Additional Equipment: Material Storage - Transport - 
Preheating - Drying - Mixing - Dyeing - Cooling Equip­
ments - Cutting Equipments.
Molds: Elements - Design of Sprue, Runner and Gate - 
Types of Holds: Single Cavity, Multiple Cavity, Three 
Plate, Pour Plate, Split, Side Pull, Hot Runner, Calcula 
tion - Design of Molds.

PLASTICS APPLIGATIOH EHGIMEBRIBG (IB*)
V.R.Jessenig
Plasties Survey
Shearmodulus temperature function
Plasties, materials for constructions
Thermoplastics
Ifcermosets
Composite
Hybridaystems
Long-time behaviour (static)
Stress-strain behaviour depending on temperature 
test speed and moisture
Economic aspects
Plastic points, tolerances
Construction of models and prototypes
Basic principles for mechanical calculation
Temporany variable deformations
Caracteristic dimensional funstions
Reactive resin systems - Design of constructional parts - 
Friction and Wear - Snap-fit joints - Press-fit joints 
Ultrasonic Plastic assembly - Outsort technic - Screw-fit joints 
Plastic screws - Adhesive joints - Literature
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FOLUffig IHIEICg (PFH)
H.Dragaun, H.Huschik. M-Kadax,' H. Braunstainer
Density Measurement 
Measurement of Halt Viscosity 
HMSiiMMBt of I-Value
Measurement of Viscosity, lumber and Determination 
of Intrinsic Viscosity
Optical Microscopy and Preparation
Electron Microscopy and Preparation
Thermal Analysis
DSC - Differential Scanning Calorimeter 
THS - 2 Themomechani cal Analyser 
T6S - 2 Thermo gravimetric Analyser

C0HT50L BHGIHEERIHG (CEE)
P.Gregori
Control Loop
Controlled System: Time-Behaviour - Heating-zone as 
Controlled System
Teaperature Measurement
Resistance Thermometer: Cross-Coil Instrument - Moving 
Coil Instrument in Bridge Circuit (Deflection Method).
Thermocouples
Controllers 
Continuous Controllers
Two-Position Controllers: Galvanometric Controller - 
Chopper her Controller - Controller with inductive Pick-Up
- Controller with Photoelectric Scanning - Electronic Con­
trollers - Thermocouple as Detecting Element - Resistance 
Thermometer as Detecting Element.
Temperature Control 
BuntingTwo Position Control with Peedback: PD-Control Behaviour
- Thermal Peedback - Electronic Peedback - PID-Control 
Behaviour - Thermal Peedback - Electronic Peedback.
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6.3. GENERAL LECTURE NOTES (PRACTICE)

COHPOUHDIHG AMD CAT ÎTOBTIIG (CC)
H.Volanek
The Production of P VC-Compounda by Heater-Mixing 
Testing Methods for PVC-Conpounds

COMPUTATION ENGINEERING (CE)
F. Mayer
General Pacts 
Structure of an Computer 
Programming Operations 
Connection with an EDV-Plant
Computation of a problem in Connecting with Testing of 
Plastics Materials
Practical ezecution of a Programme at the Computer 
Other Possibilities of Application in Plcu.^cs Engineering.
CONTROL TECHNIQUES (CT)
G. Minarovich
Open-Loop-Control 
Voltage supply
Standardised connection diagrams and symbols
The Use of Instruments for measuring the Current,
Voltage and Resistance
Functional Description of a Reversing Contactor 
Combination Automatic-Control
Definitions
Automatic Control System and Block Diagram
Transient Response of a Controlled Member
Temperature Behaviour of a Barrel Zone Controlled by 
Two-Step Action Controller without Feedback
Temperature Behaviour of a Controlling Member with 
Two-Step Action Controller and Feedback
Electrical Methods for Measuring the Temperature

Practical execution of a Programme at the Computer
Other Possibilities of Application in Plastics Engineering.



EXTRUSION (EX)
H.Revess
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Production of Tubular (Blown) Filas 
Extrusion of Blown Double - Layer Filas 
Production of Sheets 
Production of Rigid PVC-Fipes 
Blow Moulding
Production of Polyethylene Pipes

FINISHING (FI)
V*. Mahr
Electroplating 
Materials 
Part Design 
Moulding Factors 
Cheaical Pretreataent
FOAMING (FO)
H.Hubeny
Classification of Plastic Foaas: Material - Stiffness
- Cell Morphology - Density - Density Distribution - 
Fabrication Process
Properties
Processing: Expandable Bead Methods — Reactive Foaa^ 
Moulding (Low Pressure - High Pressure - Mould Carrier - 
Foaaing Plant - Slab Stock Foaaiog) - Theraoplastic 
Foaa Moulding - Foam Extrusion
Polyurethane Technology:
Polyuréthanne (Isocyanates - Polyethers - Polyesters)
- Mould Materials - Practical Exercises.

INJECTION AND COMPRESSION MOULDING (IC)
H.Graf, R.Hillisch
Introduction
Adjustment of Processing Parameters.
Influence of the Mass Temperature and Injection Pressure 
on Shrinkage and Mechanical Strength of Polystyrene Test 
Bars.Testing of Performance Properties of Standardised Panels 
aade or Expanded Thermoplastics with a varied injections 
Speed.
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The Principles of Process Control in Injection Moulding
Cospreeaion Moulding of Testing-Cups 
Determination of Owing tise (Stiffness)

MACHIHIMG AMD FO R M  MS (Iff)
E.Strohmayer
Machining: Cutting - Guillotine sheers - Drilling
- Screwing - Turning - Planing - Milling - Filing
- Grinding - Polishing.
Welding: Press-Welding - Bear-Impulsive Welding
- High Frequency Welding - Hot-Gas Welding.
Forming: Bending - Whirl-Sintering - Vacuum Forming. 
Workshop - Drawings - Work Instructions.

TESTIHG (FC, PP, QC)
W.R.Jessenig, H.J.Fischer, H.Hubeny
Part I
Molecular Investigations
Viscoaetry - Viscosity number - Intrinsic viscosity » 
k-value - Distribution of Molecular Weight - Density 
aud specific Volume.
Structural Investigations <■
Oscillating twisting test - Thermoplastics - Elastomers - 
Thermosetting Materials - Glass Temperature - Dynamic 
Glass Transistion Temperature (according to DIH standards)- 
Melting Temperature - Decomposition Temperature - Melt 
Viscosity and Flow - Flow - Bheology - Therminology - 
Definitional Equations - Viscoelastic Behaviour - Measu­
ring of viscosity in the capillary-tube rheometer.
Stability Behaviour
Permeation of Gases and Vapours - Mechanism of a Solution 
Diffusion - Gas Permeability.
Mechanical Behaviour
Short-Time Behaviour - Tensile Test - Measuring of Force 
with the Pendulum Force 8ystem - Electronic System for 
Measuring the Force - Electronic Force Measuring Head 
(Inductive) - Electric Force Measuring Sockets - Measuring 
of Elongation with the Mechanical Elongation Measuring - 
Electronic Elongation Measuring - Evaluation of the Tensile 
Test - Temperature Dependence - Dependence of characteristic 
values on strain rate in the Tensile Test - Compression 
Test - Bending Test - Impact Strength Test - Impact Tensile 
Test - Hardness Testing - Dropping Test - Friction and Wear,
Burst Test - Internal Pressure Pipe Testing - Fundamental 
Principles - Wall Thickness Measuring - Conventional System 
- System DURAPIPE (AHGER) - Specimen End Fittings - Long-Time 
Behaviour - Creeping Test.
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Optic al Behaviour 
Photoelasticity 
Thermal Behaviour
Determination of characteristic physical values - Disensional 
stability under heat - Disensional stability under heat 
according to Martens - Vicat Softening Point VEP - 
Disensional Stability under Heat according to ISO - 
Brittleness Tesperature Tests according to DIB and according 
to ASTT5 - Shrinkage behaviour - Proof of Orientation in 
Moulded Parts - Classification of High Building Materials 
according to their Cosbustion Behaviour - General Pacts - 
Executing of Test I - Evaluation - General Pacts Test II - 
Execution of Test II - Evaluation.
Heat - and Sound Technology
Thermal Conductivity - Steam Permeability - Thermal Insula­
tion - Step Sound Insulation - Air Sound Insulation - Degree 
of Accoustic Absorption — Dynamic Elasticity Modulus and 
Loss Factor.
Electrical Properties
Voluae- and Surface Resistance - Tracking Resistance - 
Polarisation and Dielectric Constant - The polarisation of 
an insulating material - The dielectric constant is a 
criterion for the amount of polarisation of an insulating 
material — Dielectric toss Pactor.

Part II
Hardness Testing by the Indentation Test
Dimensional Stability after Heat Storage (Shrinkage Test)
Testing of Homogeneity
Testing of Flammability
Compression Test
Tensile Test

Part III
Ultrasonics in Processing and Testing Materials
Ultrasonics in the Processing of Semi-Finished Goods 
General Pacts - Method - Sound Sources - Ultrasonic 
Rivetting - Ultrasonic fiabedding.

REIIPOBCED in.ARtnr.a (r j )
H.Hubacek, V.R.Jessenig 
Technology
Reinforcing Materials 
types of Plastics 
Practical Hints of Procassing



quality control
'.Radax

Statistical Evaluation - Preparation of Specimen - 
Tensile Test - Determination of the E-Modulus - Flexural 
Test - Modulus of Elasticity (flexural test) - Tensile 
Impact Test - Impact Flexural Test - Hardness - Shore 
Hardness - Vicat Softening Temperature - ISO / R 75 - 
Martens Temperature - Oszilating Twisting Test - 
Environmental Stress Cracking - Pipe Testing

6.4. SPECIAL LECTURE NOTES

The objective of the special lecture notes is to infor* on 
new developments in processing, application, recycling and 
quality control of plastics technology at a higher 
comprehensive level.

DATA COWVIKSIOI IE IHJBCTIOM MOULDING 
H.Graf, F.Mayer
General RemarksMeasuring Pressure: Piezoelectric Transducer — Charge 
Amplifier.
Measuring Temperature: Fluctuation Compensation - Temperature 
Sensors - Preheatable Thermocouples - Plotter System
Measuring Front Flow
Measuring Distance: Inductive Measuring Sensors - Carrier 
Frequency Amplifier
Computerised Measuring: Digital Voltmeter - Interface - 
RS 232 Interface - System Computer
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QUAUTT COMTROL OP GBP PIPES 
V.R.Jesrenig
Designation
Company Control: Resin Control (Purity - Viscosity - 
Solid Body Content - Gel-Tine - Reactivity - Thermii 
Stability)
Textile-Glass Test (Fineness of Strand - Humidity - Rod 
Bending Test)
Filler Control (Resin Absorption - Sieve Analysis)
Reactant Control
Production Control : Regular Production Control - Choice of 
Specimens and Test Frequency - Requirements - Test Procedure 
- Gel-time - Vail thickness
Random Production Control 
Acceptence Control
External Control: Test Volume - Recording - Designation - 
Condition at Delivery - Measurements - Pipe Stiffness - 
Longitudinal Tensile Force - Circular Tensile Force - 
Choice of Specimens - Expertise and Test Report.

REV RURAL APPLICATIONS OF PLASTICS 
H.Huschik
Introduction.
Protection of Plants by Met*.
Foils in Agriculture: Introduction - Flat Foils - 
"Mulch-Foils" - Plastic-Covered Tunnels - Foils for Sealing 
Recycling of Foils - Greenhouses.

t
Containers for Plants.
Hon Wovena for Mulch-Technique.
Irrigation: Introduction - Spray Tube - Sprinkler 
Irrigation Plants.
Waste Water and Drainage: Waste Water - Drainage.
Heating of Greenhouses.
Storage of Agricultural Products: Storage of Wood - Storage 
of Fruit and Vegetables in Foils - Storage of Fruits and 
Vegetables in Sacks - Storage of Liquids and Food.
Coating.
Technological Transfer.
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QUALITT COBTROL AID DAMAGE AHALYSI8 BI 
MORPHOLOGICAL METHODS
H.Dragaun
Introduction: Definition of Quality - Increase in Quality - 
Technological Problen - Continuous salt viecosiaetry - 
Polypropylene Pressure Pipes - Morphology
Morphological Methods: Optical Microscopy - Electron 
Microscopy - I-ray Diffraction - Vide-Angle X-ray Scattering 
(VAX8) - 8aall-Angie X-ray Scattering (SAX8) - Theraoanalytical 
Methods - Caloriaetric Methods - Dilatoaetric Methods - 
Spectroscopy - Infrared Absorption (IB) - Electron Spin 
Besonance (ESR) - Huclear Magnetic Resonance (SIR)
Practical Application in Daaage Analysis:
Crack Foraation in Polyethylene (PE)-Pipe - Irregular 
characteristics of Polyethylene (PE) sheets during finishing - 
Different Abrasion Characteristics of a Polypropylene (PP) 
Drive-Coaponent - Differentation of Polyblends in various 
Polyethylene (PE) types - Different Fracture Behaviour of 
Polypropylen/Polyethylen Copolyaer - Fracture in a Moulded 
Part (fitting) of Rigid Polyvinylchlorid (P¥C).

EWYIB01E8TAL ASPECTS OF PLASTICS TBCHHOLOGT 
E.Vogrolly
Introduction.
UH-Activities in the Field of Ehvironaental Protection.
The Environaental Iapact of Plastics:
Air Pollution: The Properties and Effect of Pollutants - 
Ozone, its possible biological Effects and Reduction in the 
Ataosphere - MAK-Values
Foraaldehyde Odor and Health Probleas within Residences: 
Toxicity of Foraaldehyde.
The Vinyl Chloride Problea.
Waste Vater Treataent.
Soae Aspects of Waste disposal: Plastics Wastes in the 
Solid Wastes Stesa - Reelair. Recycling and Reuse of 
Plsstics - Recycling Mixtures of Plastics - Sepsrstion of 
Plastics froa nixed Refuse - Biodegradstion - The Technology 
of Biodegradable Fillers - The Coapetiveness of Plastics 
with traditional Materials after the 1973 Oil Crisis.
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6.5. RESEARCH PAPERS

The objective of research papers is to offer information in 
the field of polymer science and technology of LKT-TGM at 
applied research level.

DATA CONYIKSION IN TECHNOLOGY AND MORPHOLOGY
Extrusion:
New Possibilities of a Cascade Control of Extruders by 
Means of a Torsion-Sensitive Screw Tip - Continuous 
Measurement and Control of Yiscosity throughout the 
Extrusion Process - Novel Systems for Yiscosimetry of 
Polymer Melts and Solutions.
Injection Moulding:
The Principles of Process Control in Injection Moulding - 
I¿gassing of Plastics Materials on Injection Moulding 
Machines.
Morphology:
A Comparison of Critical Elongation as Determined by the 
Ball Indentation Method and by Creep Test on Injection 
Moulded Rigid PYC Test Specimens - The Technology and 
Morphology of Polypropyle Pressure Pipes - Hicrofibrils in 
Brittle-Fracture-Surfaces on Isotactic Polypropylene at 
4.2 K - Shear-Induced B-form Crystallisation in Isotactic 
Polypropylene.

POLTURETHAN STRUCTURAL FOAMS
Non-Destructive Determination of the Density Profile in 
Polyurethane Structural Foams - Measuring and Influencing 
of the Density Distribution in Polyurethane Structural 
Foams - Statistic Examination of Cell Size Distribution 
in Polyurethane Structural Doams.

RECYCLING
The Behaviour of Household Refuse containing PVC in 
Incinerators.

I
f
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i
.V

7. COLLOQUIUM

r N

On the occasion of the 19th e w h iiie y  ef the UMBO la Pleat Cheep IkeM ef M e p a e w
In the FWd of Plastics Technology and the Austrian National Day the Board of the

Association for the Promotion of Plastics Technology (GFKT) and the Principal of the 
Technotogisches Gewerbemuseum (TGM) have the honour of inviting to a Colloquium on

International Development In Plastics Technology
on Thursday 25 October 1964 at 2 p m  In the Exnersaal of TGM, 

Wien-BrigiUenau, WexstraBe 19-23 (drive in J&gerstraSe 71).

Speeches:

Mr. F. PNkhlager, Principal, TGM 
Ms. A. Tchohnavortan Asswheusr, Officer-fn-Charge, UNfDO 

Ms. B. Paine at. Counsellor, Austrian Federal Chancellery

The participants cf the 15th Training Programme:

Argentinia: Mr. C. A. Pis sen. Bangladesh: Mr. S. Mkder,
Bhutan: Mr. P. Jtmey. Mr. G. DerJL 

Brazil: Mr. R. Mslende». Mr. a  Hhrediima,
Burma: Mr. II. T. Kyaar, Costa Rica: Mr. E. Onalo,

Ecuador Mr. S. E. Ramon, Ethiopia: Mr. S. Hague,
Guatemala: Mr. H. N. Forres CaMerea, Indonesia: Mr. BuharVlo.

Jamaica: Mr. J. A. Korea DPR: Mr. H. th i U,
Malaysia: Mr. J. B. Yahya, Mauritius: Mr. V. K. Beedaesy,

Morocco: Mr. Y. M. Zrdtoer, Saudi Arabia: Mr. S. A. ALPahhool,
Singapore: Mr. Z. teat, Sudan: Mr. B. E. Skkftg Mehsmed AH,

Thailand: Mr. S. Ptnyo, Vietnam SR Mr. T. Te Tnmg,
Yemen POR: Mr. A. A. Bta thabedh, Zambia: Mr. S. W. Kapoada,

Zimbabwe: Mr. A. Havre

Mr. A. Ilsrrmsn, Chairman, GFKT 
Mr. H. Hubony, Programme Director, LKT-TGM

The Colloquium will be held In English.

A. Herrman F. PMckinger H. Hubeny

/

J'Oae special lectures have been given by Mr.MUSCHIK on plastics 
ir. agriculture. Hr.BAUER, Austrian Industrial Investment Fund 
and Hr.SCHATZSCHOCK, Elwas Company, on plastics manufacturing.



л

Hs.Л.TcheVnavorian-Asenbauer
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To the special interest of the participants 15 plant visits 
during the six-week course in Austria has been organized by 
LKT-TGM. The selection of the plants according to the interest 
of the participants gives a regional and technical survey on 
the Austrian plastic industry:

8. PLANT VISITS

CHENIE LINZ A6
St.Peter-Strasse 25 
4021 Linz 
Tel. 997/591-0 
Telex: 21324

PE, PP-Compounds, stretched 
fibres, films, plastics 
application

CINCINNATI MILACRON AUSTRIA
Laxenburger Strasse 276 
1232 Mien
Tel. 222/67 76 11-0 
Telex: 131518

Twin screw extruders, single 
screw extruders, dies, 
down-stream-equipaent, 
injection Moulding machines

LUDHIG ENGEL KG
4311 Schwertberg 
Tel. 07262/62 17 10 
Telex: 2174521

a

Fully automatic in-line, 
injection moulding machines, 
two-colour systems, mould 
making, roboter systems

FEPLA-HIRSCH
Wiener Strasse 113 
2700 Mr.Neustadt 
Tel. 02622/45 41, 57 76 
Telex: 16629

PE, PP film blowing, finishing, 
welding

GABRIEL CHEMIE
Stlpcakgasse 6 
1234 Mien
Tel. 222/67 46 23-0 
Telex: 131376

Thermoplastic masterbatches, 
coloration, formulations

GREINER K6 
Schauastoffwerk
6reiner Strasse 70 
4550 KremsmOnster 
Tel. 07583/7251 
Telex: 233711

PUR-foaming, slabsteck foaming, 
cutting, milling 
injection moulding, printing, 
finishing, vacuum forming
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HAIYIC
Solvay-Halvic-Strasse 6 
5400 Halleln 
Tel. 06245/4551 
Telex: 631050

РУС гам Material production, 
quality control

KDA6-Kabel- u.DrahtMerke A6
Oswaldgasse 33 
1120 Wien 
Tel. 222/83 55 11 
Telex: 131112

Cable and Mire coating

KOLOSEUS
Haiding 24 
4631 Krenglbach 
Tel. 07249/6051 
Telex: 25354

GRP processing, mould Making

if

LUTZKYPLAST
Kremseggerstrasse 15 
4550 KreMsmOnster 
Tel. 07583/7371 
Telex: 2337113

BIom Moulding, printing

MOLLHYGIENISIERUMGSANLAGE 
Obérés Ennstal 
Aich-Assach
8966 Aich-Assach 
Tel. 03686/41 19

Composting and recycling 
plant

SALEN
Symalenstrasse 2-6 
3500 Krems 
Tel. 901/5501 
Telex: 71111

Pipe extrusion, injection 
Moulding, pipe and fitting 
systems, drip irrigation 
systems, containers

POLOPLAST
Poloplaststrasse 1 
4060 leonding 
Tel. 0732/80621 
Telex: 21131

Pipe extrusion, injection 
moulding, pipe and fitting 
systems

THERHOPLAST
Traunaumeg 22 
4020 Linz-KleinmOnchen 
Tel. 997/41331 
Telex: 21090

Injection moulding, mould 
making

KARL WESS OHG
Wiener Strasse 54-56 
2640 Gloggnltz 
Tel. 02662/22 91

Mould- and die-making



Individual plant visits have been arranged to the 

following companies:

AUSTROPLAN
Linke Mienzeile 234 
1150 Mien
Tel. 222 - 85 76 01/0

Planning and consulting

EREHA
Engineering-Recycling 
Maschinen-Anlagen 6abH
Ferd.Merkl-Strasse 39 
4040 Linz
Tel. 0732 - 52 175, 66 12 06

Plastic recycling machines

ISOVOLTA Osterreichische 
Isolierstoffwerke A6
2351 Miener Neudorf
Tel. 02236 - 86 500/0

Laminated sheets

HARLAN GmbH
Schellinggasse 1 
1010 Wien

Plastic processing equipment

PARA-CHEHIE
Hauptstrasse 53 
2440 Gramatneusiedl
Tel. 02234 - 2241

PNHA casted sheets

PERSTORP Austria 6mbH
Sebastian Kohlgasse 3-9 
1210 Mien
Tel. 222 - 38 36 36

Aminoplastics. phenoplastics

MITTHANN KunststoffgerSge 6mbH

Hosnedlgasse 15 
1220 Mien
Tel. 222 - 23 75 28

Plastic processing equipment
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ALPINE, BRD; Extruders
AVL, Graz; Electronic Control Systems
BATTENFELO, BRO; Injection Moulding and Blow Moulding Machines
BATTENFELD-FISCHER. BRO; Blow Moulding
BATTENFELD Kunststoffmaschinen 6mbH..Kottlngbrunn:

Injection Moulding Machines 
BAUER, Schweiz; Measuring Instruments 
BECKMANN, USA; IR-Equlpment 
BIZERBA, Vicuna; Silo-Installation 
BRANSON. USA; Ultrasonic Welding 
BROSA, BRO; Control Instruments 
BUCHER-6UYER, Schweiz; Presses
CHURCHILL, England; Water and Oil Circulating Controllers 
CINCINNATI MILACRON, Vienna; Extruders,Injection Moulding Machlm 
COUDENHOVE Poly-Spray, Vienna; Spray-Up Machines 
OEMES, BRD; Pre-Treatment Instruments 
EN6EL, Schwertberg; Injection Moulding Machines 
ERBA, Italy; 6aschromatography 
FRANK, BRD; Testing Equipment 
FUCHS, Vienna; Mills 
60ERZ Electro, Vienna; Instruments 
G6TTFERT, BRO; Rheological Equipment 
HAACK, Vienna; Laboratory Equipment
HA6ED0RN ft BAILLY, BRD; Water and Oil Circulating Controllers 
HARTMANN ft BRAUN, BRD; Control Systems 
HASCO, Vienna; Moulds 
HENSCKEL, BRD; Mixers 
HONEYWELL Bull. Vienna; Time Sharing
H0TT1NGER, Vienna; Torque Measurement Equipment #
JOEL, Japan; Electron Microscopic Equipment 
JOENS, BRD; Control Systems and Recorders 
JUMO, M.K.Juchheim. BRD; Control Instruments 
1LL16, BRD; Vacuum Forming Machines 
KIEFEL, BRD; Film-Extruder
KRAUSS-MAFFEI, BRD; Foaming, Extrusion, Recycling 
K-TRON SODER, Schweiz; Metering-Computer 
LOOI6E, BRD; Mixer
MEDEK A SCHORNER, Vienna; Signator (Marker)
METRAWATT, BRO; Control Systems 
METTLER, Schweiz; Analytical Instruments 
H1KETRONIX, Pulkau; Electronic Equipment and Computer 
NETSTAL, Schweiz; Injection Moulding Machines 
PERKIN-ELMER, USA; Analytical Instruments 
PHILIPS, Vienna; Control Systems and Recorders 
PVL, Waldbreitbach (Austria); Electronic Equipment 
RE1CHERT-J0NG, Vienna; Microscopic Equipment 
SARTORIUS, BRD; Analytical Instruments 
SCHLUMBERGER, Vienna; Electronic Equipments 
SINGLE, BRO; Water and Oil Cirulating Controllers 
STAIGER A MOHILO, BRD; Instruments 
STOUGAARD, Oftnemark; Instruments 
TIEOEMANN. BRD; Optical Instruments 
TROESTER. BRD; Calenders, Roll Mills 
UNILABOR. Vienna; Electronic Equipment 
VIKIN6, UK; PUR-Foamlng Machines 
WITHOF, BRO; Control Systems 
ZW1CK, BRD; Testing Equipment

9. SPECIAL EQUIPMENT FOR THE TRA1H1N6 PROGRAMME



10. SPECIAL INDUSTRIAL DEVELOPMENT (SIO) PR06RAMHES 
IW POLYNER.ENGINEERING AND PLASTICS TECHNOLOGY

10.1. Top Level A:

Description: The SID-progranne A is an individually
arranged top-level programe for experienced canditates 
to help the* solve their specific problems in plastics 
technology. It is designed as an individual tuition 
course through project work in a specific field of 
poly«er processing, engineering, application and recycling 
including theoretical introduction, practical work, plant 
visits, individual contact with national and international 
organizations, companies and other institutions, 
educational training Methods, conputer-aided skills, 
publications, and aeabership to the Austrian Society for 
Polyaer Engineering (6FKT).

Content: The project work is selected from the following 
fields of study:
Plastics processing and control engineering: injection 
Moulding, extrusion, blow Moulding, foaaing, coapounding. 
Machining, forning, welding, bonding, finishing. Mould 
design - application engineering: Mechanical 
engineering, electrical engineering, electronics, agri­
culture and fishery, ecotechnology, blo-nedical appli­
cation, energy conversion, pipe- and fitting systeas, 
transport and packaging - quality control: polyaer 
physics (x-ray diffraction, electronMicroscopy, therMal 
analysis), polyaer chemistry (analysis, IR-spectrosdopy, 
chroaatography), testing (Mechanical, therMal, optical, 
electrical behaviour, ageing, stability and flannabi1ity)

environaental technology: industrial air contaMinants 
control, toxicology, waste Manageaent (collection, 
transportation, disposal, composting, conbustion, refuse 
derived fuel), reclanation (secondary usage and recycling 
of polyaeric Materials), hazardous waste - autoaation 
and coMputation: prograwatng. Microprocessors, roboters.

Services: Peraanant individual tuition by senior lecturers
- individual lectures - daily planning, review and 
evaluation of project work - peraanant assistance - 
operators services - seninars with senior lecturers and 
geest lecturers - preparation and use of equipaent and 
Materials - conputer aided literature and patent services
- docuMentation - individual adMinistratlve facilities -
- individual contacts with industry Including transport 
in Austria.

Qualifications: Graduation and research experience.
Language: English, GerMan, French, Spanish (interpreters 

for other languages can be arranged by request).
Institution Fees: US $ 5400,-- per Man-Month.
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10.2. High Level В:

Description: The SID-prograaae B is an individually arranged 
high-level prograaae for candidates to help the* solve 
their problems in polyaer engineering and plastics 
technology. It is designed as an individual training cours» 
through project work in the field of plastics technology 
including theoretical introduction, practical work and 
plant visits.

Content: The project work is selected froa the following 
fields of study:
Mould design - coapounding and recycling - plastics 
processing (injection aouldlng, extrusion, blow aoulding, 
foaaing, aachlning, forming, finishing) - application 
engineering - testing aethods - statistical evaluation - 
- autoaation and coaputation - trouble shooting - planning 
of aaintenance.

Services: Introduction and evaluation by senior lecturers - 
instruction - weekly planning, review and evaluation of 
project work - Halted operators services on request - 
preparation and use of equipaent and aaterlals - docu- 
aentation - adainistrative facilities - contacts with 
industry.

Qualifications: Graduation and experience in industry.
Language: English, Geraan (interpreters for other languages 

can be arranged by request).
Institution Fees: US $ 2200,-- per aan-aonth.

10.3. Basic Level C

Description: The SID-prograaae C is an individually arranged 
basic-level prograaae for candidates to be trained in 
plastics technology. It is designed as an individual 
training course through project work in the field of 
plastics technology Including introduction, practical 
work and plant visits.

Content: The project work is selected froa the following 
fields of study:
Mould aaking - coapounding - plastics processing - 
testing aethods and saaple preparation - trouble shooting 
- aaintenance.

Services: Introduction, review and evaluation of project wor 
by senior lecturers - instruction - preparation and use of 
equipaent and aaterlals - adainistrative facilities - 
contacts with Industry.

Qualifications: Experience in Industry after coapletion of 
a technical school of equivalent.

Language: English, 6eraan (interpreters for other languages 
can be arranged by request).

Institution Fees: US $ 1500,-- per aan-aonth.
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10.4. Organization:

Austrian Laboratory for Plastics Technology LKT-T6M, 
(Laboratoriua fOr Kunststofftechnik), Mexstrasse 19-23,
A-1200 Vienna, Austria, Tel.: {0)-222-35 21 06 - 0 and 
(0)-222-35 35 11 - 478, Telex: 13 18 24 In co-operation 
with UNIDO-Headquarters. Chemical Industries Branch,
Division of Industrial Operations, Vienna International 
Centre, P.O.Box 300, A-1400 Vienna. Telefon (0)-222-26 31 - 0. 
Telex 13 56 12.
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Training
Technotogésches Gewertiemuseum TGM, Top-Level Secondary Industrial School

Five-year course In Qerm an after completion ot school grads 8 or equivalent 
Three-year course in Germ an after completion <y a  technical school or equivalent

OiMige off Pfsittci Tseliiiology
Rost-secondary lour-semester course in Germ an after rn m atritaJation examination or equtvolenl 

Foreign appscante m ud have an adequale corra end of German.
Cert ¿Denies *n foreign languages musi provide certified translations into German and h m  lo bo recognized 

by me Federal Ministry of Education and Arts.
T h e  com es lead to a qualification tar uwersSy studtes and tor d v i service and after three years n  

profession to t h e  r i g h i  to use the professional title »tagenieur*

Training courses for foramen and technicians in Germ an in cooperation with the Industriai
Promotion Institute (W IFI)

U N ID O  training programmes and Special Industrial Development (S ID ) programmes in English. 
Interpreters for other languages can be arranged by rogues'.

r Testing ■ \
StaatUche aulonsrerte Versuchsanstalt fur Kunststofftechrak am TG M

Federal Material Testing Centra for Pfeittci  Technology
Certification and licenses acconfing to U N . IM CO. ADR . ISO . D IN , A STM , 0N O R M . A U STR IA  

Quality Regulation. GRIS and other national and international standards In physical and chem ical
plastics technology.

Certificates of the Federal Material Testing Centre are official Austrian documents.

Fields of Authorisation:
Examination of polymer materials (therm oplastic, thermosetting and elastom eric m aterials) 

including processing and application engineering, analysis, structure; m echanical, thermal, optical 
and chem ical behaviour: compounding, stability, ageing, flammability, general properties and 
recycling. Examination ot plastics in engineering, agriculture, m edcal application, packaging.

household and factory.
Examination ot raw m aterials lor plastics processing and application including compounds.

additives and auxiliaries
Corrosion and protection including galvanizing, varnishes and coatings. Examination of 

environmental problems related to polym ers, environment protection and recycling

r Research
Forschungsinstitut der Gesetlschaft zur FOr derung der Kunst storti echnik G F K T

Research Institute of the Austrian Society for Polymer Engineering

200 nationanal and international projects of applied research and development exist in the
following fields;

Plaslics processing —  compounding —  control engineering —  mould design —  application 
engineering —  quality control; polymer physics, polymer chemistry, testing —  environmental 

technology —  automation and computation.

Major equipment for training, tasting end research Includes 5 injection m oukfng m ech res,
6  extruders with down stream equipment. 2 bfow moukfing maehinee, 1 foaming m achine. 2 

rolling mills, 3 presses. 4 mixers, various machine tools. 1 spray-up m achine, 6  m icroprocessors. 
3 electronic universal testing machines up to 200 kN. walk-in c im a  tic cham ber (—  25 / +  80*C). 

3 weatherometers cold check tester, endurance testing beds, optical tension tester, scanning 
electron microscope, gas chromatograph. 2 spectrom eters, deferential «canning thermoanaiysis 

systems, 5 torque end captilary viscosimeters Testing equipment for ges and water pipes, 
fittings, containers, roofing materials, thermal isolation elements , windows, doors, law 

temperature heating systems




