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FINAL REPORT

15! UNIDO/AUSTRIA SECTORAL
CO-OPERATION PROGRAMME ON
POLYMER ENGINEERING

Organized by the United Nations Industrial Development
Organization (UNIDQ) in co-operation with the Government of
Austria at LKT Laboratory for Plastics Technologie

1o be held
from 28 Octotrer 10 13 December 1991 in Vienna, Ausiria
by

H.Hubeny
Programme Director

E. Helfert
Assistent Programme Director
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1. AKNOWLEDGEMENT

The LKT is deeply intepted to the following institutions for organizing the
programme and for the excellent and successful cooperation.

UNIDO:

United Nations Industrial Centre

P.O.Box 300. A-1400 Vienna, Austria

Telephone: 26310 Telegraphic Adress: UNIDO VIENNA Telsx: 135612

AUSTRIAN FEDERAL MINISTRY of FOREIGN AFFAIRS:
Ballhausplatz 2

1010 Wien

Telephone: 53115 3320 Telegraphic Adress: 1371-0, FAX: 5354530

AUSTRAIN FEDERAL MINISTRY of EDUCATION and ARTS :
Minoritenplatz §

1010 Wien

Tel: §3120-4219, FAX: 53120-4490

TECHNOLOGISCHES GEWERBEMUSEUM:
WexstraBe 19-23,

1200 Wien.

Telephone: 35 35 11 203, FAX: 353511204, Telex: 131824

AUSTRIAN FEDERAL CHAMBER of COMMFRCE:
Haus der Wirtschaft, Wiedner HauptstraBe 65

1040 Wien

Telephone: S0105-0, Telefax: 50206-250

AUSTRIAN SOCIETY FOR POLYMER ENGINEERING (GFKT):
WexstraBe 19-23,

1200 Wien

Telephone: 35 21 06 FAX: 33 21 06 31, Telegraphic Adress: 131824

THE COMMUNITY of LITSCHAUHAUGSCHLAG:
Gasteservice Litschau. Stadiplatz 17

A-3874 Litschau,

Telephone: (128635 3385 Telefax: Q2863 SRS 14

GOLFCLUB WALDVIFRTEL:

A-3874 Litschau,
Telephone: 02865:8441
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2. OBJECTIVES

The Sectoral TC-Programme on Polvmer Engineering is designed for
professionals and newcomers 1o the plastics processing and application industry
as an orientation course lined with bilateral follow-up projects and missions of
LKT-staff in selected developing countries or regions.

The programme offess an overview to the whole field of modern achievements
in polymer engineering at an industrial - not academic - level aiming at longterm
capacity-building and encouraging individual efforts hy implementation of
specific local and bilateral follow-up activities in plastics processing. plastics
application, production management. mould design. quality control, recycling
and waste management.

Special emphasis in the programme will be given to improvement of operational
activities of existing technical capacities, trouble shooting, as well as on the main
aspects related needs of the selected participant. Part of the programme and
study visits will be conducted at the plastics industries in Austria. The
participants will also have the opportunity to present special topics for
discussions in plenary sessions which may relate to problems encountered in
their daily work in order to enable the training management (o make appropriate
adjustments in the programme as far as feasible.

The introductory of the programme will cover a general introduction 1o the
plastics industry, the basic chemical and physical aspects of production of plastic
materials, application of plasticsprocessing equipmient ans tools as well as
equipment tsed for mould making and testing to promote the introduction of
modern procesing a.d production methods in the plastics industry.

Furthermore. the production management and the techno-economic aspects of
plastics processing industry, recycling and quality control will also be covered by
the programme. The emphanis of the programme, however, will be on providing
possible solutions 1o technical and managerial problems encountered hy the
participants during their daily work in rheir respective plants. During the
programme adequate time will be devoted to professional discussions related
1o specific problems,
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3. PARTICIPANTS

Participants financed from Austria

COUNTRY NAME
Angola Luvuahi Ngakavilu
Amiando Ndembo
Egypt Mohamed Ismail Omar
Ethiopia Sara Tesfaye Kahasay
Ethiopia Pauion Angello
Suriname Hennan Sanches
Trinidad and Shazal Mohamed
Tobago
Uganda Eddic Senkumba
Uganda Semeon Makumbi
Zaire Cionde Mhela Bayama
Selffinanced participants
Thailand Suree Pisithkul
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CONTACT ADRESS

ENEPA-C.P. 741
R"Ngola Kilwanje
Luanda Angola

National Plastic CO.
Shoubbra Ef KHEMA

Egvpt

ADDIS ABAB. . FOAM & PLASTIC FAC-
TORY

P.0.Box 22971

Addis Ababa Ethiopa

Ethiopia Plastic Factory
P.0O. Box 2340
Addis Ababa Ethiopia

N.V.Consolidated Industries Corporation
Industricweg Zuid BR 34

P.().Box 635

Paramaribo Suriname

Mctal Industrics

Company Limited

Privale Bag 121

Port of Spain Trinidad, W.I.

SHIP TOOTHBRUSH
Factory Limited
P.0O.BOX $961, Kampala Uganda

UGAGA Plastic Lid.
P.0. Box 4875 Kampala Uganda

TRABET

4 éme Rue, Quarticr Industricl
Kinshasa. Limete

B.P.o0Y) Kinshasa | Zaire

Thai Plastic and Chemical Co Ltd.
19 S0 Sukhapibal 16
Pouchaosamingprai Rd
Prapradacng, Samutprakarn
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4. STAFF

Principal of TGM:  Hofrat Dir.Dipl.-Ing. Dr.F Plockinger
Director of LKT:  Regierungsrat AV Dipl.Ing. Dr.H.Hubeny

Assistent Programme Director:  Ing.E Helfert

Organization Comiltee:

A" Dipl.Ing.Dr.H.Hubeny
Ing.E.Helfert

Ing.M.Pfaffl

StR. Ing.R.Hil'isch

Main Lectures:

Prof.Dipl.Ing.Dr.H.Dragaun
Prof.Dipl.Ing.H.Elmecker
Prof.Dr.H . Fischer

Prof Ing. Dkfm.H.Graf
Ing.E.Helfert

StR. Ing.R Hillisch

AV DiplLIng.Dr.H.Hubeny
Prof.DiplIng. Dr.F. Mayer
FL Ing.F.Mennerstorfer
Prof. DiplLIng. Dr.H.Muschik
Ing. M.Prai

Ing.J Schermann
Prof.Dipl.Ing.A.Schmidt
Univ.Doz.Dipl.Ing.Dr.E. Wogrolly
Prof. Ing. Mag.H.Wolanck

Special thanks to all assistance and promotion,
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5. OVERVIEW TIME-TABLE

5.1. Theory (Plenary Sessions)

Polymer Engineering
Plastics Application
Mould Design
Plastics Application

Subtotal 32

M W ;L e

§.2. Practice (Demonstration)

Compounding and Recyeling
Extrusion

Injection Moulding

Quality Control

Trouble Shooting

e e S - .

&

Subtotal
5.3. Project Work (Workshops)

(Small group work)

Injection Moulding and Extrusion

Planning, processing. controlling. quality control, trouble shooting,
evaluation. application,

Special plant visit. guest lecture. group moderation,

Subtotal 88
$.4. Follow-up Preparation

Presentation and discussions of prepared lzctures by the participants,
project planning. exchange of experience, lectures of participants,
final evaluation. group moderation.

Subtotal 20
GRAND TOTAL 180
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6. CONTENT

6.1. Overview Theory
Polymer Engineering:

Sustainable Plasties Economy:  ecology and economy
ovcle process
performance and life time

plastics waste management
("Kunstatoff-Entsorgungstechnik™)

Material Science:  classification
molecular structure
supramolecular structure
viscoelasticity

Quality control:  standardization
test methods

Performance:  time temperature frequency relation
aying

Processing parameters: flow behavior
chemical processes
shrinkage

Plastics Processing

Principles of Plastics Processing: classification
compounding
discontinuos processing
CONLINUOUS Processing
recyeling

Extrusion and Injection Moulding:  design and processing
parameters
dimensional stiabihty
shrinkage
orientations and stress
calculation of case studies

Vienna 12.91 Page 7
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Trends in Plastios Processing:  new methods
automatization
material compounds

Mould Design

Principle in Mould and Die Design: elements
materials (steel,
aluminium, others)
thermal layot
appiied rheology
computer aided mould
design

Injection Mouids: cassification
flow path wali thickness relation
cavities
sprue design
runner design
gating
wisulated and hot runner

Extruder Dies: lavout
case studies

Plastics Applications : Sclected Topics

Rural Application: agriculture
household
transport

Packaging: food puckaging
dangerous goods

Engineering:  clamp connections
press joints
design principles

Pipes and Fitings  water management
seWige pipes
gas distributation
heat transport

Page 8 ' Vienna 12.91
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62. Overview Practice

Injection Moulding
Extrusion

Bios Moulding
Testing

63. Project work
Injection Moulding:

Production of test bars with variation of melt temperature and pressure. in order
tosee the influence of important procesing parameters onshrinkage., orientation
and mechanical properties. Production of original and recycled polymer.
Shrinkage controll.

Extrusion:

Pipe extrusion with different tzke-oft speed. Ftruder operating. Proces- sing
faults and their causes. Handling of extrusion plant for various products.
Compounding examples. Blow moulding and film production.

Testing:

Tensile test and caleulation. Hardness determination for onginal and reavcled
materials. Shrinkage tests. Melt flow index and surface controll. Temperature
relations. Preperation of specimen pipe testing.

Interpretations and calculations.

6.4. Special Programme
641 FactFinding Preparation (29 November 1991)

H. Hubeny, [ KT:
Status of the 1 SECOOP Programme an Polymer Engineerning,

Y. Bysyuk, UNIDO:;
UNDP Project Organization

W. Pilz, Austrian Federal Chancelbler:
Principles of the Austrian Development € ooperation

H. Rampitsch, Austrian Federal Chamber of ! conoms:
Fconomic Co-operation with Deseloping countries

R.Langtkaler, Austrian Foundation for Development Resarch:
Aspecets of Regronal Develpmaont.

Lienna 12.91 Page 9
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The summary of the mind-maps is shown in tabel 1

Fact Finding Preparation (Mind-Mapp-Summary 29 Nov.199%1).

UNIDO-Facilities

UNDP-Fund: volontary contribution to desvelopinj countries:

project basis, five-year-planning: priorities set by

governments (plan of government policy): support of private and

government sectors, not always full use of the contribution.

UNIDO-Fund: special industrial services for ejuipment,

consultation, quality control, training: direct contribution to

factories; limited fund.

Special-Fund: Contributions of governments for special fields

or special regions (examples: Panube countries, Africa): examp-

les: Austria SECONP-"rovra-me -n Polymer Fngineering.

- Local and Regional Funds.

- Trust Funds: special government contributions lexanple: Lybia,
India).

- World Bank: government support for future development.

- Technical Fields: petrochemistry; polymers: materials, quality

control, new applications (examples: medical, agriculturel,

environmental aspects.

dperational fields: projects: establishing centres, factories;

nscleus of development: training, ejuipment, cansultance (mar-

ket, quality control, waste managsment; stulies: reginnal,

nazional (centres): techno-economic aspects.

Intatives for project proposals hive to come f{rom the companies
through the government and the local LNDP-of.ice,

Austrian Facilities

Priorities: Sustainable development (help in the beqin, not for
20 ymars), viable institutions, efficienZy: help to the poor.
Palitical situatinn: social stabiletiy, demosrasy, non-violance.
Proje~t selestion: demand, efficienty, macro-econnmis 1mpact:
erployment, environment,
- Prograsme =ountries: Africa (examples: Uganda, Tansantal, check
n! the overall situation, develspment coordination, NG0O&.
- Plastics: justification; future of plastics in the country
{~antrall tinn between protected and open market! parraership,
- Austrian Tovernmant: Federal Thancellory - Development Gaction
(Davelnpment “anrdinator) - Technical Group - Industrial
Dauslopment: multilateral (UNIDO/GUNDP), bilateral (N39:
project, chesk, executioni.
Asstrian ~hamber of “ommercs (membership obligat p d=r’
exparr-impact promotion: 2097 Mio $): Departmenr of Foreign
Trade - trade deleqates: 10 »ffi~ wnrfdwide: support off
sxpnrts and imports {commercial confacts, request of joint
sentures) .

fnitiatives for bilater.l suppart and davelopment partnership in
spe~1f1- f1mlds have ro come from the campanies througqh the
Ausrgian Liplamatic Repcessntarive to the Austridn Federal “han-
~allnry, Pequast far ~ammer- ial proje~ts And inint ventures has
vy ~ame fram the company theosih the Austrian Trade Delesate.

The a4l nf the Iverview Prodramma far rhe parti-ipants ts to
4efine anl t2 3nlsm problems new or later, 15 a3k finally the
rel

YANY JuAsrInng AR to Adefine the way of aceinn for thesr

g fie (allowsup artivities,

Tabel 1: Summery of the mind map
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642 Lectures of participants
° Learning of each other is a great experience

9.00 H.Hubeny: Polvmer Engineering:
- cooling conditions
- degradation

11.00  S.Pisithkul (Asia):  R&Din the field of PVC

1230 S.Mohamed. H.Sanchez (America):  Mould Design
- concepts and experiences
- offers

1400 P.Angello, G.Bavama, S.Makumbi, E.B.Mandawa, M.1.Omar.
A. Ndembo. E.Senkumba, S. Tesfaye Kahsay (Africa):

Regional Co-operation in Plastic Technology
- experiences

- case studies

- new ideas

6.4.3. Special guest lectures (Injection moulding and Fxtrusion)
6.4.4. Group Work and Frvaluation
6.5. Plant Visit

Grand Plant Visit

Special thanks to all companies for guided tours, support, excellent and
successful cooperation.

The selection of the plants according to the interest of the participants gives a
regional and tech cal survey on the Austrian plastic industry,

ENGEL.

Ludwig Fagel KG fickd.  imection moulding machines
Maschinenlabnk

A-3311 Schuertbery: Austria
Telephone 07202 71710
Telex. 02 17452}

Telegramme Enecl Schertherg

Vienna 12.91 Page 11
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EREMA

Engincering Revvcling
Maschinen- Anlagen Lid

A- 852 Frandoof, Unterfeldvrafic 3

POB 31

Phonc: 0732 311761
Telex: 22N crema »
Fax: 073231176123

ACTUAL

Anlagen- Maschinen-und
Werkscughau Lid.

A-4033 Haid-Lins. Austria

Phonc: 7229 88 01
Tekex: 2-1M3
Telcfax: 7229 N0t

POLOPLAST

Kunvstoffwerk der
Faoch& Kern& CoOHG

A-2021 Lins Leonding

PoluplaststraBe 1. P.OB. {

Phonc. 0732 M621-0
Telex: 02 1131 pololr a
Telkegram: Poloplast Lins

LENZING AG

GREINER INTERNATIONAL

Page 12

Plastics-Maschinery
Division Austria

A-dui} Lensing, Austnia
Phonc: 07672 25110
Telex: 0200060 leafasm a
Telefax: 07672 2811798

GREINER
INTERNATIONAL
Ausiria (Werrenh

A-455) Kremsmunsicer,
Greincritrafle 0
Phonc. (17483 72300
Telew 230

Telex foaming 23345
Fax 074830378

ficld:

ficld:

Gcld:

heid

revvcling plants,

pelicuang moschines

profil cruswon,

window production,
PV recveling.

mould doswm,
mechanical enginecring.

injection moukding.
cdrusios. mould devien

weaving machines

inpection moulding,

recvehng , mould dewgn,

foam production,
foond packaging.
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Kunststoffwerh Kremsminsier Ges.m b.H.&Co KG

Kunsvoitaorh Keomsmunator

OGesmbHACO KNG

AW Kremmunsdor
Kremaeggueraraic 17
Phoac 0738 737
Teken 23367 hun

Pollman Feinwerhtechnik 1.td.
Pollman Fomworkiechnik Fad

A-2IRarisoin andor Thava

Rashaorsiraii 1
Phone 02844 223

CINCINSATE Milacron

CINCINN AT M ron
Austra b od

AI232Mn

Positanh 111
Lavenburecraarain 24
Phon. 2220t vnme
Tolon (3190

Tolotn 0222 0lone

IFW FORMENBAL

TFW Munfecd Ot LedaC ok,

A3 Michoidort,
Phyenatrafle 74
PO B

Phone 17882 e
Telelay 07382 473

BATTENFELD

Kunsisiottmaschinen G omb H

A-2342 haosttinebrunn
W Ninbatoatral N
Phone 02282 S
Tolon 01 bas bt

noid

fichd

th fd

Lol

bkl

maeuld dosin, injocton moukding.

procikeningection moulding, quality coatrol

sinele and multirew ctruders

mould Jdoien.
inpection moulding,
wekdine practicy

1 ton moukling maschines

THEYSOHN EXTRUSIONSTECHNK LTD.

A 2T06 Korn ubury
Coraborafle 2

Phone 02262 s~tin
Telefax 02202 3404
Telex 11V THEYKA

Vienna 12.91
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7. BACKGROUND PROGRAMME
7.1. PRATERBUMMEL with Dinner

The "Riesenrad” (Giant Wheel is i landmark of Austrian Capital and a symbol
of the world famous Vienna “Prater”. Rising iis sithouette to the sky it is seen
from far away-so the wheel v o spevial aftraction for eservhody coming to
Vienna. Nobods could properls claim to hive been to Vienna unless ha had
“ridden on the Wheel™. In [n96 97 it was built by an English engincer. Walter
B.Basset. Similur giant wheels. conviucted by the same engineer. were situated
in London, Blackpou! and Paris. but they were soon dismantled and sold as
sCrap-not so this Viennese specimen.

In 1945 ail the cabins and whole operating plant were distroved hy bombes and
fires. but together with the rest of the Capital the Wheelwasstarted to be rebuiit.
Since 1946 it has been i consart action il todan,
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7.2. Folklore Weekend in the landscape WAL DVIERTEL"

Special thanks to

Vienra 12 91

Frau Elisabeth Backmann tirive! senice Litschau)
Frau Maris Poindi (Golickib Waldviertel)

Hr. Mag_ Hermunn Holbach (encral manager Goltelub Waldviertel)
Elfi (Golfclub Waldviertel)

Luki& Toni tmusician)

Hr. Leopold Blaul ¢hiking guid)

Hr.Hannes Kuinz (dancing group)

Ing. Erwin Buhl tmuseum of Litschau)

Hr. Herbert Schatho ¢ Major of Litschau)

Hr Johannes Geotirestaurant Perny

and the ~statt trom Pern.
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73. SALZBURG -~ townof music and art
town of Mozart

December 3™ 1991: Bicentenun of his death

Mozart -  most famous Musician of Austria was born in the town
Salzbury.

The house with the adress Getreidegasse ¥ was built in the 12'" century and it's
the birthyiace of Wolfgany Amadeus Mozart.

Tt was also in the Get~idegasse apartment that MozarCs earliest compositions
were written.

Page 18 Vienna 12.91
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74. STIFT XREMSMUNSTER

KREMSMUNSTER
TN

;”//"‘)) *Pagm!

Ky '7'; *e, w":
2

St :"

2t

7.5. YOUNG VIENNA

Visit the most giant diseo "Nachtwerk” in Vienna,

Vienna 12.91
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