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Background and Objectives

1. The programme in the field of plastics technology is one of a
series of the United Nations Industrial Developement Organisation
(UNIDO) activities on specific sectors of industry which is being
organized for the developing countries through the Chemical
Industries Branch. This "In-Plant Group Training Programme” has
been implemented annually since 1970 through a special contrib-
ution of the Government of Austria to ONIDO. The implemertation
of the 1986 programme as well as the previous ones has been
successfully conducted by the Laboratorium fiir Kunststofftechnik
LKT-TGM (Laboratory for Plastics Technology).

2, The trend of training activities in the field of plastics
technology is characterized by the increasing sophisticated nat-
ure of the programme requiring high level experts, consultants
and specialized equipment for the workshop. There is alsc an
increasing demand for visits to plants, companies and institutes
which are advanced in their field of spezialisation. Group dis-
cussion to deal with specific technological problems in manufac-
turing and application is also an important feature of current
training activities .

3, Flastics are already one of the world's main groups of indus-
trial materials. World plastic consumption is now greater than
that of all non-ferrous metals in terms of weight and of steel in
terms of volume.The numerous uses and applications of plastics
which are still increasing, have caused this industry generally
to grow at a fascer rate than most branches of manufacturing
industries and to contribute in growing proportion economy.

4., The demand for plastics materials is steadily growing at a
very high rate and this situation is expected to continue in the
future. BEngineering plastics :-ill find many new applications and
replace traditional material . Important factors in the research
and development activities will be the drive to save energy and
feedstocks. Plastics allow for a large potential of energy sav-
ing, partly by replacing tracditional heavier materials and partly
by reducing the use of energy in the various production processes.

S. 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 iack of experi-
enced personnel in this field in the developing countries and tha
need to aquire and exchange experience, are the main reasons for
the organization of this programme. Its eim is also to bring
together a group of selected persons whose work is expected to
benefit from a concentrated training programme which otherwise
could requir« a long period of training, ressarch and development
work. This -ssistance to the developing ountries in the develop-
ment of their plastic industry and ths development of manpower is
in acrordance with items i, i and k of Article 58 of Lima
Declaration and Plan of Action as well as in line with the New
Delhi Declaratson anid Plan of Action and the Pourth General




6. The programme is designed as a group training course covering
the whole field of modern plastics technology at an industrial -
not academic -~ level including

Introduction:

- Theory {Plenary Session)

- Practice (Small Group Work)
Seminar:

- Special Small Group Discussion

- Special Practical Experiments (Small Group Work)
Group Moderatijor:

- Selection of Priorities

~ Methods of Problem Solving

7. The programme has received the support of the Austrian Fed-
eral Ministry for Foreign Affairs, the Austrian Pederal Ministry
of Bducation and Fine Arts, the Austrian Pederal Economic Chamber
and Association and Industrialists. The Laboratorium fir Kunst-
stofftechnik LKT-TGM (Laboratory for Plastics Technology), a
leading technological institute, will conduct, utilizing its
facilities, the theoretical and practical training in plastics
technology. The institute has a staff of highly qualified spe-
cialists.

Since 1970 LKT-TGM held seventeen programmes with a
total of 326 participants from 77 countries.
The regional distribution was the following:

Far East (FE) 107 33
Middle Bast/

North Africa (ME) 74 23s
Latin America(LA) 74 23%
Africa (AP) 48 15%
Burope (EU) . 23 6%

67y of the participants came from privat and public companies,
.33% from institutes and non-profit government organizacions.
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3. PARTICIPANTS

3.1. Participants financed from AUSTRIA

COUNTRY

China

Ecuador

Ethiopia

Egypt

Ghana

Guatemala

Nepal

U SAW LWIN

YUAN
Keyun

ZHENG
Yu Bing

URGELLES
Jose Luis

TEWELDE
Gebre Michael

ABDEL KADER
Anwar El Sayed

SAPONG
Victor Kwame

MEZA
Yela Ramon Rafael

BHATTARAIL
Milan

CONTACT ADDRESS

Plastic Factory No (3)
Himawbi, Rangoon Division
Rangoon

Tianjin Plastics Products
Industrial Corp.

50 Ziyou Road Hebei District
Tianjin (Beijing)

Beijing Yan Shan Petro-Chemical
Coapany

Yan Shan district Beijing
Beijing

Plastijal S.A.

Km.26 Via a Amaguana
?.0.80x 944-A

Quito

Ethicpia Plastics Factory
P.0.Box 2340
Addis Ababa

Egyptian Plastics & Electrical
Industries Co.,5 Ibn Okeil St.
Victoria

Alexandria

PHARMAPLAST LIMITED
P.0.30x%x 16651
Accre-North

Fabrica Tubovinil, S.A.
Av.Perrocarril,

16-17 Zone 12
Guatemala City

National Plastic Industries
Pvt.Ltd,
Pokhara Industrial District
Pokhara




Sudan

Tanzania

Venezuela

Vietnam

Yemen PDR

3.2, Participants

Argentina

Brazil

Indonesia

Thailand

ONSA
Ali Elsaaik

MWAFONGO
Christopher Beno

VELARDE CHACIN
Annabella

LE THI
Phan

GAIZANI
Aida Sadiou

self financed

RCDOLFO
Giordano

OVIEDO
Ernesto

VIVEIROS
Helio Couto

PANGGABEAN
Hot Manahan
Bernardio

CHAISUDHIPHONGSKUL
Chuchate

Industrial Research
and Consultency Centre
p.0.Box 268

Khartoum

Mbeya Plastics
P.0.Box 200
Mbeya

Av.Princijal de Chuao
Residencias San Carlos
Apt.413 Chad

Caracas 10613

Gen.Dept.of Chemistry
2 Pham ngu Lao
Hanoi

Algundi Plastics Pactory
P.O.Box No. 4206
Aden

Direccion de Asesoramiento
Tecnico

Salta 2752

2000 Rosario

pireccion de Asesoramiento
Tecnico

salta 2752

2000 Rosario

romplexo Basico-Copec
Rua Benzeno, 2391
Camacari P-hia

.tate Oil & Gas Company
Dept.of Machines & Energy
pPetrochemicals Div.

Rava Bekasi KM 20
Jakarta-Timur

siam-Fibre Cement Company
Pipe Business Division
39/3 Sanambinnam Rd,
Nondhburi 11000




4. STAFP

Prinzipal of TGM:

Hofrat Dir.Dipl.Ing.Dr.F.Pldckinger

Director of LKT-TGM: Abteilungsvorstand Dipl.Ing.Dr.H.Hubeny
Assistant Programme Director: Ing.W.Michel

Organjization Committee:

Lectures:

AV Dipl.Ing.Dr.H.Hubeny
Ing.W.H4ichel

8.DGrr

StR Ing.R.Hillisch
Ass.E.Helfert

POL F.Beran

l.Braunsteiner
Prof.Dipl.Ing.Dr.H.Dragaun
Prof.Dipl.Ing.H.Elmecker
Prof.Ing.Dkfm.H.Graf

StR Ing.R.Hillisch
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Prof.Dipl.Ing.Dr.W.R.Jessenig
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H.Richter

Ing.H.Schermann
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FOL Ing,.E.Strohmaye:

PL Ing.E.Weif
Univ.Doz.Dipl.Ing.Dr .E.Wogrolly
Prof.Ing.Mag.H.Wolanek

Assistance and Preparation:

POL P.Beran

OSR FOT. K.3lazek
St.Biichinger
H.Braunsteiner
B.Dérr
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Ass.E,Helfert

PL E.Jahn
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FL Ing.F.Mennerstorfer
Ing.W.Michel
Ass.H.Mithlinger
Ing.A.Revesz
H.Richter
Ing.J.Schermann
A.Schmidt

PL H.Seifert
H.Wilhelm




SUBJECT LIST
. INTRODUCTION
.1. THEORY (Plenary Session)

Technology Transfer and Development 2
Trends in Polymer Science 12
Trends in Polymer Physics 10
Principles of Mould Design 10
Principles of Control Engineering -
Plastics Application Engineering 6

5.1.2. PRACTICE ( :mall Group Work)

Compounding 6
Computation 10
Control Pngineering 10
Extrusion 10
Finishing 4
Foaming 6
Injection and Compression Moulding 10
Machining and Forming 6
Mould Making 2
Polymer Chemical Analysis 2
Polymer Physji-~ 1 Analysis 10
Quality Control 6
Reinforced Plastics 4
Trouble Shooting 2
5.2. SEMINAR
5.2.1. SPECIAL SMALL GROUP DISCUSSION
Quality Control 4
Polymer Science 4
Injection Moulding 4
Extrusion 4

5.2.2. SPECIAL PRACTICAL EXPERIMENTS (Ssmall group work)

Quality Control
Polymer Science
Injection Moulding
Extrusion

-X-R- X ]

5.3, GROUP MODERATION

Selection of Priorities 4
Methods of Problem Solving 4

Total: 172 hours




6. LECTURE NOTES
6.1. DESIGM OP LECTURE NOTES

The lecture notes have been adapted and developed in accordance
with UNIDO, with the participants and with the experience of
seventeen programmes since 1970.
To meet the general, practical and theoretical needs of the
participants thrae levels of comprehensive information are offert
at 1344 pages in form of

- general lecture notes ( 962 pages)

Saechtling (International Plastics Handbook)
- special lecture notes ( 279 pages) and
- research papers { 72 pages)

Por this programme the following lecture notes have been edited
or revised: '

Control Engineering (31 pages)
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6.2. GENERAL LECTURE NOTES (Theoretical Introduction)

TECENOLOGY TRANSFER AMND DEVELOPMENT
H.Huobeny

The Global Situation (selected Indicators):
World Development Report - Population - Non-Renewable Resources -
Energy - Education - Income

Principles of Development:
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 Tech-
nology - Plastics Development Activities

Personal Questions

PLASTICS CHREMICAL TECHNOLOGY
E.¥Wogrolly

Classification of Plastic Materials
Formation Reactions
Punctionality

Polymerization Reactions:

Addition Polymerization (Free radical mechanism - Ionic mecha-
nism) - Condensation Polymerization - Copolymerization - Auxilia-
ry Materials for Polymerization

Physical Behaviour of Plastics

Secondary Bonds:
Dispersion Porces - Dipolar-orientation Porces - Glass Transition
- Brittle Point - Elastomeric State

Thermoplastics:

Polyolefines, Polyethylenes and Copolymers - Degradation of Poly-
ethylene-Polypropylens (PP)-Modified Polypropylune-Copolymers
with Ethylene (EPM and EFDM) - Polybutens -1 (PB) - Poiyisobuty-
lene (PIB) - Poly -4-methylpentene -1 (PMP) - Unsaturate? Poly-
olefines - Tronds in Resesarch and Development
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Polyvinylchloride (PVC) and Uopoly-ctl - Plasticized PVC - Modi-
fied PVC - Compounds (Blends

Polystyrene (PS) and Copolymers - Expanded Polystyrene (EPS)

Acrylics - Polyacrylonitrile (Barrier Plastics) - Polyacrylates -
Polymethylmethacrylates (P¥SiA) - Polymethacrylimides

Polyethers - Polyoxymethylene (POM) - Polyethylenoxide (PEO)

P-Polymers - Polytetrafluorethylene (PTFE) - Polytrifluorchloro-
ethylene (PCTFE) - Copolymers

Silicones - Methylpolysiloxanes-Phenylpolysiloxanes (PSI)
Polyamides (PA)

Polycarbonates (PC) - Polyterephthalates (PET, PBT) - Polypheny-
leneoxides (PPO) - Polysulfones (PSU) - Polyphenylenesulfides
(PPS) - Polyethersulfones (PES)

Thermosets:

Phenol/Formaldehyde sesins (PF) - Otull’omldehyde Resins (UFP) -
Melamine/Formaldehyde Resins (MF) - Unsaturated Polyesters (UP)
Polyepoxides (EP)

Polyurethanes (PUR) - Diisocyanates-PU Elastomers-Relations be-
tween Structure and Properties of PUR-Manufacture and Properties
of PUR-Foams

High Temperature Resistant Polymers:

Polyimides (PI) - Polybenzimidazole - Polyimidazopyrolone (Pyron)
- Polycyclobutadiene

Flame Retardancy of Polymeric Materials

Auxiliary Chemicals
Health Hazurds and Toxicity

Degradartion and Stabilization
Environmental Behaviour of Plastics Materials
Plastics Waste Management

Reclamation, Recycling and Reuse of Plastics Waste




PLASTICS PHYSICAL TECHWOLOGY
H.Hubeny

Plastics Technology:
Polymers - Cycle Process - Model Matrix - Quality - Technological
States - Conversion Processes

Molecular Structure:
Description - Linear Macromolecules - Cross-linked Macrori.lecules
- Thermodynamics of Molecules - Degradation of Molecules

Supramolecular Structure:

Molecular Arrangement - A.orphous Structure - Mssomorphous
Structure -

Crystalline Structure

Rheology:
Definition - Elasticity - Viscosity - Viscoelasticity

Polymers:

Classifi.cation - Designation - Survey - Standard Thermopiastics -
Engineering Thermoplastics - Specialty Thermoplastics - Thermo-
plastics - Thermosets - High Temperature resistant Polymers




Mditives:
Compatibility and Efficiency - Antioxidants - Light Stabilizers -
Beat Stabilizers - Enhancer - Colorants - Flame Retardants -
Antistatic Agents - Biostabilizers - Blowing Agents - Nucleiating
Agents - Activators - Plasticizers - Lubricants

Compounding:
Terms - Particle Size Reduction - Mixing - Pelletizing - Com-
pounding Parameters

Continuous Processing:

Classification - Continuous Casting and Laminating - Calandering
- Extrusion

Discontinuous Processing (Moulding):
Classification - Liquid Phase Moulding - Compression Moulding -
Transfer Moulding - Injection Moulding - Blow Moulding

Pabricating of Semi-finished Goods:
Technical Terms - Machining - Porming - Assembly - Separating

Finishing:

Painting - Printing - Metallizing - Hot Stamping - Embossing -
Irradiation

Application:
Systematic Development of Application - Standards

Waste

Recycling:
Equipment - Cutting mills - Reprocessing Lines - Extruder Screen
Changers - Incineration - Outlook

PLASTICS MECHANICAL ENGINEERING
R.Hillisch, H.Reves:z

Extrusion:

Extruder Flants and -Dies - Pre-set Elements - Elements of the
Extruder - Annexed Equipments - Principles of Extruder Die Design
- Plants and Moulds for Blow Moulding

Moulding of Thermosets:
Processing Technigues - Machines - Additional Eguipment - Moulds
- Design of Compression Moulded Parts

Injection Moulding:
Technigues - Machines - Additional Equipments - Moulds




NOULD DESIGH
R.Hillisch

General:

Injection Hould - Classif’cation of Injection Moulds - Methodical
Mould Design - Size of Mould - Flow Path/Wall Thickness Rate -~
Number of Cavities - Arrangement of Cavities

Feeding:

Sprue Design - Runner Design - Gating - Pin Gate - Edge Gate -
Sprue Gate - Film Gate - Diaphragm Gate - Ring Gate - Tunnel Gate
- Sprue Puller Pin Gate - Ante-Chamber Type Pin Gate - Sprueless
Moulding - Insulated Runner - Hot Runner

POLYMER PHYSICS
H.Dragaun, H.Muschik

#orphological Structure:
Structure and Morphology - Models cf Crystalline Structure -
Expressions of Crystallinity - Experizantal Methods

Differential Thermal Analysis:

Introduction -~ Application of DTA - Principles of DTA

Evaluation of DTA Curves - Caloric Informations - Thermometric
Information Applications - Physical Tranzitions - Chemical Reac-
tions

Concluding Remarks

PLASTICS APPLICATION ENGINEERING

W.R.Jessenig

Plastics Survey

Shearmodulus Temperature Punction:

Plastics, Materials for Constructions - Thermoplastics - Thermo-
sets - Composits - Hybridsystems

Long-time Behaviour (Static)

Stress-strain Behaviour Depending on Temperature - Test Speed and
Moisture

Economi.c Aspects

Plastic Points, Tolerances

Construction of Models and Prototypes

Basic Principles for Mechanical Calculation:

Temporary Variable Deformations - Characteristic Dimensional
Punctions




Reactive Resin Systess

Design of Constructional Parts:
Priction and Wear - Snap-fit Joints - Press-fit Joints

Ultrasonic Plastic Aszeably
Outsert Technik

Screw-tit Joints

Plastic Screws

Adhesive Joints

CONTROL, ENGINEERING
G.Minarovich

Open-Loop-Control:

Voltage Supply:
Supplg torpgozcr-Unit - Supply for Control-Unit

Standardized Connection-Diagrams and Sytbols:
Connection-Diagrams - Wiring Symbols

The Use of Instruments for Measuring the Current, Voltage

and Resistance:
Test Lamp - Multimeter
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 Peedback

Temperature behaviour of a Controlled Member with Two-Step
Action Controller and Peedback:
Feedback -~ Optimization of the Peedback

Electrical Methods for Measuring the Temperature:
Measuring by Means of a Thermocouple - Resistance-Thermometer

Controllers:

Continous Controllers - Two-Position Controllers - Electronic
Controllers - Thermocouple as Detecting-Element - Resistance-
Thermometer as Ded-.ting Element.




6.3. GENERAL LECTURE WOTES (Practical Introduction)

CONPOUMDING
H.Wolanek

Compounding Methods

Mditives and Forpulations:
PVC Stabilizers - Action of Heat Stabilizers - Groups of PVC

Stabilizers - Lubricants - Processing Aids - Impact Modifiers -
FPillers

Compounding Mactr.inery

Mixing Procedure:
Sintering of PVC - Agglomerating of PE-chips - Colo-ation -
Drying

Test Methods:

Bulk Density - Heat Stability Tests - Static Tests - Dynamic
Tests - Plastograph - Miring Rolls - Rheometer

COMPRESSION NOULDING
R.Hillisch

Toggle Lever Pross

Up-Stroke Press:
Tabletting - Preheating

100 ton-Laboratory-Press:

Compression Mould for Testing-Cups - Determination of Closing-
Time (Closing Porce) - Determination of Curing Time (Stiffness)
160 ton Down-Stroke Press:

Boiling Test

COMPUTATION

?.Mayer, P.Freisler

General Pacts

sStructure of a Computer

Programming Operations

How the Computer Counts

Description of the 280 Microprocessor Systen:

Memory Allocation - Ploppy Diskettes - Data Files - System Start-
up - Warm Start and Drive Selection - Direc:ory




The Programming Language BL31C:
Introduction - Operators - Impuriant Instructions and Commands

Example:
The Problem - FPlowchart - Solution of the Problem

EXTRUSION
H.Revesz

Production of Tubular (Blow) Film
Extrusion of Blown Double-Layer Pilms
Production of Plooring

Blow Moulding

Production of Rigid PVC Pipes

Production of Pipes

PINISHING
W.MEhr

In-mold Metal Coating

Vacuum Metallizing:
Dase Coating - Vacuum Metallizing - Top Coating - Test-methods

Electroplating:

¥olding -~ Part Design - Preliminary Treatment - Cleaning - Sensi-
tizing - Nucleiation - Electroless Plating Initial Electroplating
-~ FPinal Blectroplating - Applications - Test Methods

Appendix:

Process Sequence for Plating ABS-Plastics - Pormulations

POAMING

H.Hubeny

Classification of Plastic Poams:

Material - Stiffness - Cell Morphology - Density - Density Dis-
tribution - Fabrication Process

Properties
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Processing:
Expandable Bead Methods - Reactive Foam Moulding - Thermoplastic
Poam Moulding - Foam Extrusion

Polyurethane Technology:
Polyurethanes - Mould Materials - Practical Exercises

INJECTION MOULDING
H.Graf

Mjustment of Processing Parameters:

Box Mould - Processing Tempeature Mould Temperature - Adjustment
of Pressure - Internal Pressure Clamping Pressure - Loss Pactor -
Cooling Time - Machine Protocol

Orientation - Hechanical Properties:
Test Bars - Injection Moulding Machine - Processing Conditions -
Interpretation of Test Results

Poamed Thermoplastics:

Introduction -Production of Mixtures - Test Panels - Physical
Properties - Possibilities in Design of Machine and Equipment -
Production of Panels - Machine Protocol

The Principles of Process Control in Injection Moulding:

General - Internal Fcessure - influences on Internal Pressure -
Influences of Internal Pressure on the Quality of Products -
Computerprogramme for the Calculation of cooling time - Location
of the Pressuresensors in the Testbar - PVT-Diagram for Poly-
styrene - Machine Protocol - Surveyor s Protocol

S8imultating Diagram

MACHINING AND PORMING

Machining:
Cutting - Guillotine Shears - Drilling - Screwing - Turning -
Planing - Milling - Piling ~ Grinding - Polishing

Welding:

Press-Welding - Heat-Impulsice Welding - High Prequency Welding -
Hot-Gas VWelding
Porming:

Bending - Whirl-Sintering - Vacuum rprninq

Workshop - Drawings - Work instructions
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POLYMER PRYSICAL ANALYSIS
H.Dragaun, H.Muschik, N.Radax, H.Braunsteiner

Density Measurement
iHeasurement of Melt Viscosity
Heasurement of K-Value

Heasurement of Viscosity - Number and Determination of Intrimsic
Viscosity

Optical HMicroscopy and Preparation
Electron Microscopy and Preparation

Thermal Analysis:
JSCc-Nifferential Scanning Calorimeter - TMS-2 Thermomechanical
Analyzer - TGS-2 Thermogravimetric Analyzer

QUALITY CONTROL
M.Radax

Statistical kvaluation - Preparation of Specimen - Tensile Teet -
Determination of the E-Modulus - Plexural Test - ¥odulus of Elas-
ticity (Plexural Test) - Tensile Impaci Test - Impact Flexural
Test - liardness - Shore Hardness - Vicat Softening Temperature -
ISO / R 75 - Hartens Temperature - Oszillating Twisting Test -
Environmental Stress Cracking - Pipe Testing

REINFORCED PLASTICS
W.R.Jessenig

Theory
Resins

Reinforcements:
Pibrous and Wire Reinforcements - Pibre Constructions - Nonwove
Constructions

Fillers:
Filler to Resin Bonding

Manufacturing Processes: -

Contact Moulding (Hand Lay-up, Spray-up) - Bad Moulding - Vacuum
Dag - Pressure Bag - Autoclave Moulding - Resin Injection System
- Matched Die Moulding,Compression Moulding - Centrifugal Casting
Process - Continous-Pultrusion Process - Continous-Laminating
Process - [ilament Winding Process .cont.and discont.) - Injec-
tion Moulding




Aspects to Practical Processing:
Surfacing - Gelcoat - Topcoat - Models - Moulds - Release Agents

Transportation and Handling )
Prepreg and Shee’ Moulding Compounds
Precautions and First Aid

Dimansional Fundamentals
Constructional Fundamentals

Economic Aspects and Puture Outlcok

DATA CONVERSION IN INJECTION MOULDING
H.Graf, P.Mayer
General Remarks

Measuring Pressure:
Piezoelectric Transducer - Charge Amplifier

Measuring Temperature:

Fluctuation Compensation - Temperature Sensors - Prrueatable:

Thermocouples - Plotter System

Measuring i’ront Flow

Measuring Distance:
Inductive Measuring 3ensors - Carrier Frequency Amplifier

Computerised Measuring:

Digital Voltmeter - Interface - RS 232 Interface - System Compu-
ter
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QUALITY CONTROL OF GRP-PIPES
W.R.Jessenig

Designation

Company Control:

Control of Goods Received - Resin Control - Textile-Glass Rest -
Piller Control - Reactant Control - Production Control - Regular
Production Control - Raandom Production Control - Acceptance Con-
trol

BExternal Control:

Test Volume - Recording - Designation - Condition at Delivery -
Measureaents - Pipe Stiffness - Longitudinal Tensile PForce -
Circular Tensile Porce - Choice of Specimens - Expertise and Test
Report

NEW RURAL APPLICATIONS OF PLASTICS
H.Muschik

Introduction
Protection of Plants by Nets.

Poils in Agriculture: Introduction - Flat Poils - "Mulch-Poils” -
Plrstic-Covered Tunnels - Foils for Sealing - Recycling of Foils
- Gxeenhouses.

Containers for Plants,
Non Hovens for Wulch-Technigue.

Irrigation: Introduction - Spray Tube - Sprinkler
Irrigation Plants.

Waste Jdater and Drainage: Waste Water - Drainage.

Heating of Greenhouses.

Storage of Agricultural Products: Storage of Wood - Storage of
Fruit and Vegetables in Foils - Storage of Pruits and Vegetables
in Sacks - Storage of Ligquids and Food.

Coating, '
Technological Transfer.




to be maintained for some reasons, it would be recommended
to search for an unconventional technologies that cculd not
be incorporated into the analysis of HTO PDA.

The detailed results of the analysis are appended to
the volume that reports the case study.
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DATA CONVERSION IN TECHNOLOGY AMD MORPROLOGY

Extrusion:

New Possibilities of a Cascade Control of Extruders by Means of a
Torsion-Sensitive Screw Tip - Continuous Measurement and Control
of Viscosity throughout the Extrusion Process - Novel Systems for
Viscosimetry of Polymer Melts and Solutions

Injection Moulding:
The Principles of Process Cont-ol in Injection Moulding - Degas-
sing 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
PVC Test Specimens - The Technology and Morphology of Polypropy-
lene Pressure Pipes - Microfibrils in Brittle-Practure-Surfaces
on 1sotactic Polypropylene at 4.2 K - Shear-Induced -form Cry-
stallization in Isotactic Polypropylene - Determination of the
Avrami Exponent of Par*ially crystallized Polymers by DSC-{DTA)-
Analysis - Qualitative Analysis of Molecular Structure of Poly-
propylene Fibres on the Basis of X-ray Diffration Patterns

POLYURETHAN STRUCTURAL POAMS

Non-Destructive Determinatiosn of the Density Profile in Poly-
urethane Structural PFoams - Measuring and Influencing of the
Density Distribution in Polyurethane Structurel Foams - Statistic
Examination of Cell Size Distribution in Polyurethane Structural
Foanms

RECYCLING

The Behaviour of Household Refuse containing PVC in Incinerators.
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7. PLANT VISITS

To the special interest of the participants 18 plant visits
during the seven-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 techaical survey on the
Austrian plastic industry:
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| Maschineniobrik Andiitz _ Siofteggerstrasse 8 Telephone: (3161 69020
© o= Acfiengeselischalt Postfoch 24 Telex: 31313
Groz, Aushio A-8045 Groz Telefax: 13161 6902-2503

. +v..cD LECTURE

ERBA SCIENCE

WISSENSCHAFTLICHE GERATE

Schotlenfeldgasse 79, A-1072 Wien
Tel, (0222) 83268 11-0, Tix 13-5021




8. SPECIAL BQUIPMERT FOR THE TRAINING PROGRAMME

ALPINE, PRG: Extruders

AVL, Graz: Electroni:c Control Systems

BATTENFELD, FRG: Injection Moulding and Blow Moulding Machines

BAT” 2NFELD-FISCHER, FRG: Blow Moulding

BATTENFELD Kunststoffmaschinen GmbH., Kottingbrunn: Injection
Moulding Machines

BAUER, Switzerland: Measuring Instruments

BECKMANN, USA: IR-Equipment

BIZERBA, Vienna: Silo-Installation

BRABENDER, FRG: Testing Equipment

BRANSON, USA: Ultrasonic Welding

BROSA, FRG: Control Instruments

BUCHER-GUYER, Switzerland: Presses

BULL, USA: EDV-Equipment

CADMOLD, FRG: Expert System for Molding

CEAST, Italy: Testing Equipment

CHURCHILL, England: Water and Oil Circulating Controllers

CINCINNATI MILACRON,Vienna: Extruders,Injection Moulding Machines

COUDENHOVE UND HUBNER, Vienna: Spray-Up Machines

DEMES, PRG: Pre-Treatment Instruments

ENGEL, Schwertberg: Injection Moulding Machines

EPSON, Japan: EDV-Equipment

ERBA,Italy: Gaschromatography

PBW, Vienna: Process Control Systems

PRANK, FRG: Testing Equipment

PUCHS, Vienna: Mills

GOERZ Electro, Vienna: Instruments

GOTTFERT, FRG: Rheological Eguipment

HAACK, Vienna: Laboratory Egquipment

HAGEDORN & BAILLY, PRG: Water and Oil Circulating Controllers

HARTMANN & BRAUN, FRG: Control Systems

HASCO, Vienna: Moulds

HENSCHEL, PRG: Mixers

HOTTINGER, Vienna: Torgue Measurement Eguipment

JEOL, Japan: Electron Microscopic Equipment

JOENS, PRG: Control Systems and Recorders

JUMO, M.K.Juchheim, FRG: Control Instruments

ILLIG, PRG: Vacuum Porming Machines

KIEBPEL, FRG: Pilm-Extruder

KIST- .R, Switzerland: Piezo-Quarz Sensors

KRAUSS~MAFFELI, PRG: Poaming, Extrusion, Recycling

KRAUTKRXMER, FRG: Ultrasonic Equipments

K-TRON SODER, Switzarland: Dosage-Systems, Dosage-Computer

LINK, GB: X-Ray Analytical Egquipment

LODIGE, PRG: Mixer

MEDEK & SCHORNER, Vienna: Signator (Marker)

METRAWATT, FPRG: Control Systems

METTLER, Switzerland:; Analytical Instruments, Balance

MIKETRONIX, Pulkau: Electronic Equipment and Computer

MOLDFLOW, Australia: Expert System for Molding

NETSTAL, Switzerland: Injection Moulding Machines
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OMYA, FRG: Ultrasonic Measuring Systeas

PAAR, Austria: Electron Microscopie Preparation

PERKIN-ELMER, USA: Analytical Instruments

PHILIPS, Vienna: Control Systems and Recorders

PRODISTRIBUTION, Switzerland, Dosage Equipment

PVL, Waldbreitbach (Austria): Electronic Equipwment

RAPL, Austria: EDV-Measuring Equipment

REICHERT-JUNG, Vienna: Microscopic Equipment

SATORIUS, FRG: Analytical Instruments

SCHLUMBERGER, Vienna: Electronic Equipments

SINGLE, FRG: Water and Oil Circulating Controllers

STAIGER & MOHILO, FRG: Instruments

STOUGAARD, Danemark: Instruments

TESATRONIC, Switzerland: Measuring Equipment

THC CONCEPT, Italy: Expert Systea for Molding

TIEDEMANN, PRG: Optical Instruments

TROESTER, FRG: Calanders, Roll Mills

UNILABOR, Vienna: Electronic Equipment

UNITEK, Vienna, Extruder Heads for Cables, Digital Processing
Control Systeams

VIKING, UK: PUR-Poaming Machines

WITHOP, FRG: Control Systems

ZWICK, PRG: Testing Equipment
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Vienna and Wine are inseparable

The shewrigers is an snusesl form of wine vern in

sprig of pine hung wp above the door and a small plaque
mlorming the passcr-by that the wine grower serves wine
on the premises.
Thesale of wine in Vieana is governed by 2 special lsw —
the so-called sBuschenschankgesetzw — which stipulates
that only cstablisheneats that grow theis wine entirely in
Viewaa or the surrowading ruval districts may call
themselves shewrigerse. The wine growers are stricily
forbidden 30 purchase grapes or wine, and are only
aliowed to scii their wine is the wine-growing districts for
& maximem of 300 deys & yeur. Apust from wise, they
also serve vaxious kinds of food. In Vienns it is wseal for
guests to fesch their food from the buffet themseives,
whilst the wine is served in giass mugs by 3 waitres & |
The wine which you buy at 3 shewrigers is also knews s
whewrigere if it is wine from the Isst vintage. After
Martinmas (1 1th November) the following year, the
nhewrigess becomes an wakiers (old) wise.
The wine is asually a smixed batche, 8 blead of scveral
diffesent varieties of go0d wines which gives these wines
their characteristic flavour, making them refreshing,
fruity, sparkiing and palatable. You can drink several
mc/.mdmmmme«cau
. Of course pure wamived wines
mnlsosold-'him;huawﬁldmlmm
bottles. These are full-bodied, heavier wines which
people often like 10 drink 81 the end of 3 hewriger cvening.
Today there are 700 familics ir Vienns growing wine
over an area of about 1,800 acres. The majority of these
vineyands — about §,000 acres — are on the slopes of
Kahlenherg and Nussberg, where yos will also find the
better known wine-growing disiricts such as Nussdorf,
Heiligenstadt, Grinzing, Sicvering and Neustift. There
are abowt 600 acres of vineyards at the foot of Bisamberg
on the keft bank of the Daaube in the wine-growing
districts of Stammersdorf, Strebersdorf and Jedlersdorf,
and the rest of the vineyards are in the south of the city in
the wine-growing districts of Maver sad Oberiaa. The
annual grape harvest in Vienas produces around 30,000
hectolitres of wine ~— abowt 12 million wviertelse!
No masier whether you dexide 1o drink you wine in 2
sccluded couniry lanc with wine cellars on exther side
or st a fashionable heuriger, ot a tavern specially
recommended by your friends or in world famous
Grinzing, you will enjoy Vienna and its wines.
cm'

A small wine-growing district, where most of the heurigers are

[}
scattered along the main road, Jedlersdorfer Sirasse. They are '
frequentied mostly by r-gulars who appreciste not only the
oultstanding wines, but also the excelient buffet offered. Much of the
food in the buffet, such as roast pork, smoked meat, eic. is still

—————

produced on the landlord’s own farm. The heurigers in Jediersdorf
also have sufficient room to cater for large parties.
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