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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 Organisatior
(UNIDO) activities on specific sectors of industry which is being
organized for the developing count:-ies thiough 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 UNIDO. The implementation
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 achivities 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 also an
increasing demand for visits to plants, companies anpi insticutes
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. Plastics are already one of the world's main groups of indus-
trial materials. VWorld 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 faster rate than most branches of manufacturing
industries and to contribute in growing proportion economy,

4., The deirand for plastics materials is steadily growing at a
very high rate and this situation is expected to continue in the
future. Engineering plastics will find many new applications and
replace traditional materials. 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 traditional 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 lack of experi-
enced personnel in this field in the developing countries and the
need to aquire and exchange expericnce, are the main reasons for
the organization of this programme. Its aim is also to bring
together a group of selected persons whose work is expected to
benefit from a concentrated training programme which otherwisd
could require a long period of training, research and development
work. This assistance to the developing countriss in the develop-
ment of their plastic industry and the development of manpower is
in accordance with items i, ii and k of Article 58 of Lima
Declaration and Plan of Action as well as in line with the New
Delhi Declaration and Plan of Action and the Pourth General
Conference of UNIDO on developement of hu—an resources.




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

Iatroduction:

- Theory (2lenary Session)

- Practice (Small Group Work)
Saminar:

- Special Small CGroup Discussion

- Special Practical Experiments (Small Group Vork)
Group noderation:

- Selection of Priorities (Progranme bLesign)

- Methods of Problem Solving (Case Study)

7. The programme has received the support of the hustrian Fed-
eral Ministry for Foreign Affairs, the Austrian federal iinistry
of Education and Fine Arts, the Austrian Federal Economic Chamber
and Association and Industrialists. The Laboratorium flir Xunst-
stofftechnik LXT-TGM (Laboratory for Plastics Technology), a
leading technological institute, will conduct, wutilizing its
facilities, the theoretical and practical training in plastics
technology. The institute has a staff of highly qualified spe-
cialists.

Since 1970 LXT-7TG1 held seventcan programmes with a
total of 341 participants frow 7¢ countrics.
The regional distribution was the following:

far East (FE) 114 3134
iliddle Zast/

North Africa (it} 75 22%
Latin Awmerica(LA) 75 22%
Africa (AF) 54 17%
Turope (ZU) 23 4%

708 of the participants camne from privat and public companies,
30% from institutes an¢ non-profit government organizations,
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3. PARTICIPANTS
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Tesfu Fataye

National Chemical Corporatior
P.0.8. 5747

Addis Ababa

Industrial Research Institute
(CSIR)

P.0.Box %.32

Accra

Hwasong Plastic Comvined
Enterprise

fiwasong County

Horth Hamgyong Province

155 Dr.A.Gonzales Street
Binan, Laguna 3716
"anila

Societe :wandaise pour le
Commerce et 1'Industrio,
YSORVACTY

BP 1304 Kigali

Red Sea Plastic Co.Ltd.
P.O.Box 1892
Xhartoum

Vitafoam Uganda Ltd.
P.O.Box 846
Jinja

Union of Plastics Enterpriscs
of HCMC

274 ban Ham Tu

S5th Digtrict

Hochiminh City




3.2. Participants self financed
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Aynullah

#Halaysia RAINAD
Abd.Shukor

Saudi Arabia AL-SOWEDE
Ahmad Ali

Trinidad 34EEKHOO
Vijay

Vietnam HUYNE SaU

-5

Afghanistan-Kabul

New and Renewable Energy X & D
Centre

iiinistry of Yater and Power

Standards and Industrial
Research Institute of Malaysia
{SIRIi1)

P.0.Box 35

40700 Shah Alam

Selangor

Sabic iarketing Ltd.
9.0.Box 59020
Riyadh 11525

MIC (Hetal Industries
Company Ltd.)

Private Bag 121
Port-of-Spain

Union of Plastics Enterprises
of HCHC

274 8en Ham Tu

Sth District

Hochiminh City
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5.1.2.

5.2.2.

5.3.

SUBJECT LIST
INTRODUCTION
THEORY (Plenary Session)

Technology Transfer and Development
Trends in Polywer Enginee-ing
Trends in Polymer Science
Principles of Mould Design
Principles of Control Engineering
Plastics Application Engineering

PRACTICE (Small Group Work)

Compounding

Computation

Controlling

Extrusion

Finishing

Foaming

Injection and Compression tioulding
Machining and Forming
Computer Aided ilould Design
Polymer Chemical Analysis
Polymer Physical Analysis
Quality Control

Reinforced Plastics

Trouble Shooting

SEMINAR
SPECIAL SHALL GROUP DISCUSSION

Quality Control
Polymer Science
Injection Houlding
Extrusion

Hours

12
10
10

N&O\QN&OSU\&OOOG

L N X

SPECIAL PRACTICAL EXPERIMENTS (Small group work)

Quality Control
Polymer Engineering
Injection iloulding
Extrusion

GROUP [MODERATION

Relection of Priorities
tlethods of Problen Solving

- N - R ]

4
4

Total: 172 hours




6. LECTURE NOTES
6.1. DESIGN OF 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 three levels of comprehensive information are offert
at 1344 pages in form of

- general lecture notes

Saechtling (International Plastics Handbook)
- special lecture notes and
- research papers

For this programme some lecture notes have been reprinted.




6.2. GENERAL LECTURE NOTES (Theoretical introduction)

TECHNOLOGY TRANSFER AND DEVELOPMENT
E.Hubeny

The Global Situation (selected Indicators):
world Development Report - Population - Won-Renewable Resources -
Energy - Laucation - Income

Princivles ol bevelownent:
qistorical ~ouels - beveloovment Analys:s

Technoloyy Transrer:
Assumptions- Definitions - Concepts - Cost of Technology Transfer
- Characteristic stimull anid sarriers - Effects

Docunents:
Code o! Comiact - (i Classitication - hational Paper of Austria

soacls or .z-:cution:
sacro-Level vonditions - Jlicro-Level Conditions - Plastics Tech-
aclogy - Plastics Usvalopment Activities

rersonal vuestions

PLASTICS CHEMICAL TECHNOLOGY
E.¥Wogrolly

Classification ot Plastic Materials
Formation Reactions
Functionalaty

polymerization ileactinns:

Addition Folymerization (Free radical mechanism - Ionic mecha-
nism) - Condensation rolymerization - Copolymerization - Auxilia-
ry 4aterials for Polymerization

pPhysicai senaviour cf Plastics

Secondary usonds:
LUispersion Forces - Dipoiar-orientation Forces - Glass Transition
- prittle Point - Clastomeric State

“hermoplastics:

folyolefines, Polyethylenes and Copolymers - Degradation of Poly-
ethylene-Polypropylene {PP)-Modified Polypropylene-Copolymers
with Ethylene (EPM and EPDM) - Polybutene -1 (PB) - Polyisobuty-
jene (PIB) - Poly -4-methylpentene -1 (PMP) - Unsaturated Poly-
olefinss - Trends in Research and Development




Polyvinylchloride (PVC) and Copolymers - Plasticized PVC - Modi-
fied PVC - Compounds (Blends)

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

Acrylics - Polyacrylonitrile (Barrier Plastics) - Polyacrylates -
Polymethylmethacrylates {PMMA) - Polymethacrylimides

Polyethers - Polyoxymethylene {POM) - Polyethylenoxide (PEO)

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

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

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

Thermosets:

Phenol/Formaldehyde Resins (PF) - Urea/Formaldehyde Resins (UF) -
Melamine/Formaldehyde Resins (MF) - Unsaturated Poiyesters (UP)
Polyepoxides (CP)

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

High Temperature RrResistant Polymers:

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

Flame Retardancy of Polymeric Materials

Auxiliary Chemicals
Health llazards and Toxicity

Degradation and Stabilization
Environmental Behaviour of Plastics Materials
Plastics Waste .lanagement

Reclamation, Kecycling and Reuse of Plastics Waste




PLASTICS PRYSICAL TECHNOLOGY
H.Hubeny

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

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

Supramolecular Structure:

Molecular Arrangement - Amorphous Structure - Mesomorphous
Structure -

Crystalline Structure

Rheology:
Definition - Elasticity - Viscosity - Viscoelasticity

Polymers:

Classification - Designation - Survey - Standard Thermoplastics -
gngineering Thermoplastics - Specialty Thermoplastics - Thermo-
plastics - Thermosets - ligh Temperature resistant Polymers




Additives:

Compatibility and Efficiency - Antioxidants - Light Stabilizers -
Heat Stabilizers - Enhancer - Colorants - Flame Retardants -
Antistatic Agents - Biostabilizers - Blowing Agents - Nucleiating
Agents - Activacors - Plasticizers - Labricants

Compounding:
Terms - Particle Size Reduction - Hixing - 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

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

Finishing:
Painting - Printing - Metallizing - ilot Stamping - Embossing -
Irradiation

Application:
Systematic Development of Application - Standards

Waste

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

PLAST1CS MECHANICAL ENGINEERING
R.Hillisch, H.Reves:z

Extrusion:
Extruder Plants and -Dics - Pre-set Elements - Elements of the

Extruder - Annexed Equipments - Principles of Extruder Die Design
- Plants and Moulds for Blow Moulding

Voulding of Thermosets:

Processing Techniques - Machines - Additional Equipment - Moulds
- Design of Compression Moulded Parts

Injection Moulding:
Techniques - Machines - Additional Equipments - Moulds




NOULD DESIGH
R.Hillisch

General:

Injection Hould - Classification of Irjection Moulds - Methodical
Mould Design - Size of Mould - Flow Path/Wall Thickness Rate -
Number of Cavities - Arrangement of Cavities

Peeding:

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
B.Dragaun, H.Meschik

Korphological Structu: ::
Structure an® Horphology - Models of Crystalline Structure -
Expressions of Crystallinity - Experimental Methods

Differential Thermal Analysis:

Introduction - Application of DTA - Principles of DTA

Evaluation of DTA Curves - Caloric Informations - Thermometric
Information Applicetions - Physical Transitions - Chemical Reac-
tions

Concluding Remarks

PLASTICS APPLICATION ENGINEERING

W.R.Jessenig

Plastics Survey

Shearmodulus Temperature Punction:

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

Long-time Behaviour (Static)

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

Economic Aspo>cts

Plastic Points, Tolerances

Construction of Models and Prototypes

Basic Principles for Mechanical Calculation:

Temporary Variable Deformations - Characteristic Dimensional
Functions




Reactive Resin Systems

Design of Constructional Parts: )
Friction and Wear - Snap-fit .Joints - Press-fit Joints

Ultrasonic Plastic Assemdly
Outsert Technik

Screw-fit Joints

Plastic Screuws

Adhesive Joints

COMTROL ENGINEERING
G.Minarovich

Open-Loop-Control:

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

Standardized Connection-D..-ams and Symbols:
Connection-Diagrams -~ Wiring LHymbols

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-Systes and Block-Diagram
Transient Response of a Controlled Member

Temperature Dehaviour of a Barrel-Zoe, Controlled by Twn-Step
Action Controller, without Peedback

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

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 Dedecting Element.




6.3. GEMERAL LECTURE NOTES {Practical Introduction)

COMPOUMNDING
H.¥Wolansk

Compounding Methods

Additives and Formulations:

PVC Stabilizers - Action of Heat Stabilizers - Groups of PVC
Stabilizers - Lubricants - Processing Aids - Impact Modifiers -
Fillers

Compounding Machinery

Mixing Procedure:
Sintering of PVC - Agglomerating of PE-chips - Coloration -
Drying

Test Methods:

Bulk Density - Heat Stability Tests - Static Tests - Dynmamic
Tests - Plastograph - Mixing Rolls - Rheometer

COMPRESSION MOULDING
R.Hillisch
Toggle Lever Press

Up-Stroke Press:
Tabletting - Preheating

100 tou-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

P.Mayer, P.Freisler

General Facts

Structure of a Computer

Programming Operations

How the Computer Counts

Description of the Z80 Microprocessox System:

Mamory Allocation - Floppy Oiskettes - Data Files - System start-
up - Warm Start and Drive Selection - Directory




The Programming Language BASIC:
Introduction - Operatcrs - Important Instructions and Commands

Example:
The Problem - Flowchart - Solution of the Problem

EXTRUSION
H.Revesz

Productic.: of Tubular (Blow) Film
Extrusion cof Blown Double-Layer Films
Production of Flooring

B8low Moulding

Production of Rigid PVC Pipes

Production of Pipes

PINISHING
. T

1. ..d Metal Coating

Vacuum Metallizing:
Udase Coatinc - Vacuum Metallizing - Top Coating - Test-methods

Electroplating:

Molding - Part Design - Preliminary Treatment - Cleaning - sensi-
tizing - Nucleiation - Electroless Plating Initial Zlectroplating
- Final Electroplating - Applications - Test ilethods

Appendix:

Process Sequence for Plating ABS-Plastics - rormulations

FOAMING

H.Hubeny

Classification of »rlastic Foams:

Material - stiffness - Cell liorphology - Density - Density  Dis-
tribution - Fabrication Process

Properties




Processing:
le Bead Methods - Reactive Foam MHoulding - Thermoplastic
Poam Moulding - Foam Extrusion

Polyurethane Technology:
Polyurethanes - Mould Materials - Practical Exercises

INJECTION MOULDING
H.Graf

Mjustment of Processing Paramcters:

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

Orientation - lMechanical 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 -
Produ~..on of Panels - Machine Protocol

The Principles of Process Control in Injection Moulding:

General - Internal Pressure - Influencas 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

Simultating Diagram

MACNINING AND PORMING
B.Strohmayer

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

Welding:
Press-Welding - reat-Impulsice Welding - High Frequency Welding -
Hot-Gas Welding

Forming:
Bending - Whirl-Sintering - Vacuum Forming

Workshop - Drawings - Work instructions







POLYMER PHYSICAL AMALYSIS
H.Dragaun, H.Muschik, M.Radax, H.Braunsteiner

Density Measurewment
Heasurement of Melt Viscosity
Heasurement of K-Value

Heasurement of Viscosity - Number and Determination of Intrinsic
Viscosity

Optical HMicroscopy and Preparation
Electron Microscopy and Preparation

Thermal Analysis:
DSC-Differential Scanning Calorimeter - TMS-2 Thermomechanical
Analyzer - TGS-2 Thermogravimetric Analyzer

QUALITY CONTROL
n.Radax

Statistical Evaluation - Preparation of Specimen - Tensile Test -
Determination of the E-Modulus - Flexural est - Modulus of Elas-
ticity (Flexural Test) - Tensile Impact. Test - Impact Plexural
Test - liardness - Shore Hardness - Vicat Softening Temperature -
ISO / R 75 - Martens Temperature - Oszillating Twisting Test -
Environmental Stress Cracking - Pipe Testing

REINPORCED PLASTICS
%.R.Jessenig

Theory
Resins

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

Fillers:
Filler to Resin Bonding

Hanufacturing Processes:

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




TO ZPractical ’rocessing:
- I:lonat - Topcoat -~ Houels - lloulds - Release Agents

Preurz: ans Shaet ljoulding Compounis
Precauticnes ans irst Alg
Bilansicnal runzanentals
Constructional rundamentals

Econoric Aspects and Futur2 Outlook

6.4. SPECIAL LECTURE NOTES

DATA CONVERSION IN INJECTION MOULDING
H.Graf, F.Mayer

Genceral Hemarks

Measuring Pressure:
Fiezoelectric Transducer - Charge Amplifier

Measuring Temperature:
Fluctuation Compensation - Temperature Sensors - Preheatable
Ti.ormocouples - Plotter System

Meanur:ng Front Flow

HYeasuring Distance:
Insictive Measuring Sensors - Carrier Frequency Amplifier

Corputerised Ycasuring:
Di1tal  Voltmeter - Interface - RS 232 Interface - System Compu-
ter ’




QUALITY CONTROL OF GRP-PIPES
W.R.Jessenig

Designation

Company Contrcl:

Control of Goods Received - Resin Control - Textile-Glass Rest -
Filler Control - Reactant Control - Production Contrel - Regular
Production Tontrol - Random Production Control - Acceptance Con-
trol

External Control:

pPest Volume - Recording - Designation - Condition at Deliverv -
Measurements - Pipe Stiffness - Longitudinal Tensile Force -
Circular Tensile Force - Choicae of Specimens - Expertise and Test
Report

NEW RURAL APPLICATIONS OF PLASTICS
H.Muschik

Introduction
Protection of Plants by ilets.

Foils in Agriculture: Introduction - Flat Foils - "Mulch-Foils" -
Plastic-Covered Tunnels - Foils for Sealing - ltecycling of Foils
- Greenhouses.

Containers for Plants.
Non tiovens for !fulch-Technique.

Irrigation: Introduction - Spray Tube - Sprinkler
Irrigation Plants.

Waste Water and Drainage: Vaste Vater - Drainage.
fleating of Greenhouses.

Storage of Agricultural Products: Storage of Wood - Storage of
Pruit and Vegetables in Foils - Storage of Fruits and Vegetables
in Sacks - Storage of Liguids and Food.

Coating. !
Technological 7Transfer.




25

QUALITY CONTROL AND DAMAGE ANALYSIS BY MORPHOLOGICAL METHODS
H.Dragaun

Introduction:
Definition of Quality - Increase in Quality - Technological Pro-
blem - Continous Helt Viscosimetry - Polypropylene Pressure Pipes
- Morphology

Horphological Methods:

Optical Microscopy - Electron Microscopy - YX-ray Diffractior -
Wide-Angle X-ray Scattering {WAXS) - Small-Angle X-ray Scattering
({SAXS) - Thermoanalytical Hethods - Calorimetric Methods - Dila-
tometric iethods - Spectroscopy - Infrared Absorption (IR) -

Electron 3pin l'esonance (:kSi) - nNuclear Hagnetic Resonance (NINMR)

Practical Application in Damage Analysis:

Crack Formation in Polyethylene (PE)-Pipe - Irregular saracter-
istic of Polyehtylene (PE) Sheets during finishing - Different
Abrasion Characteristics of a Polypropylene (PP) Drive-Component
- Differentation of Polyblends in various Polyethylene (PE) Types
- biffarent Fracture Behaviour of Polypropylen/Polyethylen Copo-
lymer - Fracture in a ‘oulded Part (Fitting) of Rigid Polyvinyl-
chlorid (»vC)

ENVIRONMENTAL ASPECTS OF PLASTICS TECHNOLOGY
E.Wogrolly

Introduction
Us-Activities in the Field of nvironuental Protection

The knvironmental Impact of Plastics:;

AMr Pollution - The Properties and Effect of Pullutants - Ozone,
its possible biological Lffects and ieduction in tne Atmosphere -
.:Ail-Values - Formaldenhyde Odor and licalth Problems within Resi-
dences - Toxicity of Formaldenyde - The Vinyl Chloride Problem -
Jaste Water Trcatment - Some Aspects of Vaste Disposal - Plastics
vlagstes in the Solid Jastes Stream - Reclaim, Recycling and .leuse
of Plastics - Necycling .ixtures of Plastics - Separation of
Plastics from mixed Refuse - Liodegradation - The Technology of
I3iodegradable 'illers

The Competiveness of Plastics with traditional liaterials after
the 1973 0Oil Crisis
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6.5. RESEARCH PAPERS

DATA CONVERSION IN TECHNOLOGY AND MORPHOLOGY

Zxtrusion:

Lew Possibirlities of a Cascade Ceorntrol of Extruders by Means of a
Ters:ion-Sensitive Screw Tip - Continuous Measurement and Control
ot Yiscosity throuqghcut the Extrusion Process - Novel Systems for
viscosimtry of Polvmer ‘lelts and Solutions

Injection Mouldinag:
The Principles of Process Control in Iniection Moulding - Degas-
sing of Plastics ¥aterials on Injection Moulding #achines

Morphology:

A Compdarison of Critical Elongation as Determined by the uall
Indentation ethod and by Creep Test on Injection Moulded Rigid
PVC Test 5pecizens - The Technology and Morphology of Polypropy-
lene Pressure Pipes - Yicrofibrils in bBrittle-Fracture-Surfaces
on Isotactic Polypropylene at 4.2 K - Shear-Induced -form Cry-
stallizat:on in Isotactic Polypropylene - Determination of the
Avrami Exoonent of Partially crystallized Polymers by 0SC-(DTA)-
Analysis - gualitative Analysis of !‘olecular Structure of Poly-
propylenc Fibres on the usasis of Z-ray Diffration Patterns

POLYURETHAN STRUCTURAL FPOAMS

Non-Destructive Jeternination of the Density Profile in Poly-
urethane Structural Poams - Measuring and Influencing of the
Density Distraibution in Polyurethane Structurel Foams - Statistic
Examinat-.on of Cell Size Uistribution in Polyurethane Structural
t'oams

RECYULING

The uenaviour of ilousehold kefuse containing PVC .n 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 technical survey on the
Austrian plastic industry:

Anlagen-, Maschinen- und Werkzeugban Gesmb H
A-4053 Haid - Lin2/Ausing

Tnlefon 7229/88401

Telex 2-1093

Telefax 7229/896 69

\
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Kunststoffmaschinen GesmiH sz s




Cimcinneti Miscron Asstris
Lazenburger Strasse 246
PO Box 111

A-1232 Vienna_ Austna

Tel (02206776110
Teter 131518 cmaw a
Telefax 6722 72

Lisowng Engal KO
Maschinantal,rie

A 4111 Schwerttnry Austria
Tatton NI262/71 11 0 Gann
Ttme O 17457

Tmimqramme. 1 -.pt Schwartharg




Phone 07 22/31 5781
Teotex 22300 erome 8
Fax 0732137178123

mm
GESEEESCHART m i HOS IWNVERPAC KUINGEN

A 2H0 W ener Nensradt, Wiener rafie 153
Teletim i1 21y 2AS 81, Provtes b 211, Teles lanle
Irletae 2]y JANAE 210




Work 1: A-4860 Krememineter
Fostiach 8

Teloton (07583) 7281-0

Telofar (07583) 71251-282
Tolex 2337111

Telotox 061.3758201

A-4716 HOFIGIRCHEN 141
TEL (077 34) 21 72-75
FAX 2176

TELEX 27339 formi




INDUSTRIE-FORMEN- UND WERKZEUGBAU ‘
Manired Ot i
Gesellechalt mb.H. & Co. KG.

A-4563 Micheidort/Austria
Tol. {0 75 82) 25 56-0, Fax (0 75 82) 47 53
Telex23325iw a

A
U/!/Zam pkciangesatiachate Wien

TR ‘
A




1 % "'Cexﬁ '+T—-———-.._

A—daecunang, Ausma Tel. (07672) 25410

g Telex 026,806 lenfa a, 376 7204 lenfasma

- i _,,fff'; Teletax 07672/2511-78
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TECHINFORM

TECHNOLOGIE-INFORMATIONSSTELLE im O:

A-1021 Wien - Heingsiralle 38 - Telefon (02.2) 26 75 35 - Telex 115960

Wexstrafle 19-23- A-1200Wien - Tel (022213521 06-0- Telex 131824 J

aul Anfrege Recherchen durch; im Rahmen des
m.m:m"m"“‘u'm"""" 19"' UNIDC Training Prugrammz in
mehrere Jalwe zuriickgegrifien Plastic Technology findet am
Themetix Kombine- Montag. den 24. Oktober 1988
Sucthwirtom erschilet dem Inter- um 16.00 Uhr. im Exnersaal des
lickenios und rasch ein Maximum TGM eine
Informetionen, die er bendiigt. Debel
werden alle Gber die Detenbenk erfalberen
Publikationen elektroniech sbgefragt, wie Vorfuhrung
Pachbicher
Fachzeitachviften-Artikel Lompu_t__erg_o_s_t utzter Litera tur-
Paterte re"'he_r_c:ﬁe mit Gverhoad—iﬂspldy
m""""' durch Techinform stati
Reports
Dissertationen

Mit freundlichen GruBlen

Huheny e .h.
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WISSENSCHAPTLICHE GERATE ’
Schotlenfeidgasse 79, A-1072 Wien
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8. IN-DEPTH-EVALUATION OF THE PROGRAMME 1970 - 1988

Improvement of Cost Efficiency

- increase of cost efficiency of the programase: 21,8 participants
in the last five years

- increase of cost efficiency by continued reduction of government
contribution by selffinanced participants

- government support is basic help also for middle income countries,
it stimulates private participation (help to self-help)

Reginal Orientation to Africa and Far East

- changes in the regional distribution following to the Austrian
development policy
- highest increase in lowest and low income countries in AF and F2

Priority to Lowest and Low Income Countries

- successful technology transfer of participants in middle income
countries up to 1978

- successful introduction of lowest and low income countries to
the programme

- motivation for selffinanced participants from middle income
countries

Direct Structural Orientation to Industry

- government contribution oriented to public and private companies
- priorities of public companies in Far East and Middle East,
priorities of private companies in Latin America, balanced in
Africa

- participants of institutes are increasingly financed by UNIDO
and other development organizations

- the government contribution stimulates direct industrial develop-
ment in lowest and low income countries and activiates indus-

try in middle income countries to vocational training

Excellent Programme Design

- UNIDO's international Xnow How and facilities

- LKT international is a leading European institute in training,
testing, research

- excellent feed back of participants

- permanent improvment and adaption to the collective and individ-
ual needs of the participants




International Follow Up

- direct continued co-operation with 18 countries

- vocational training in companies

- establishment of national training courses by programne partici-
pants

- regional seminars, interregional co-operation

- independend industrial activities

- training/cost relation

Technology Export of Austria

- Exports of injection moulding wmachines, extruders, moulds and
other equipaent 1978-1987 in the reqions coversd by the programme
from visited companies

- exports of materials and additives 1978-1987 as above

1970-77 78-82 83-87

FPig 1: Structure of Contributions

U: UNIDO Projects, S: Selfsupport, G: Government
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Fig 2: Charges in the Regional Distribution of Participants €D Austrian Contribution 1978 - 1987
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9. SPECIAL EQUIPMENT FOR THE TRAINING PROGRAMME

ALPINE, FRG: Extruders

AVL, Graz: EBlectronic Control Systeas

BATTENFELD, FRG: Injection Moulding and Slow Moulding Machines

BATTENFELD-FISCHER, FRG: Blow Moulding

BATTENFELD Kunststoffmaschinen Gabk., Xottingbrunn: Injection
floulding Hachines

BAUER, Switzerland: Measuring Instruments

SECKAANN, USA: IR-Equipment

BIZERBA, Vienna: Silo-Installation

BRABENDER, FRG: Testing Equipment

BRANSON, USA: Ultrasonic Welding

BROSA, FRG: Control Instruments

BUCHEK-GUYER, Switzerland: Presses

BULL, USA: EDV-Squipment

CADHOLD, PRG: Expert Systea for Molding

CEAST, Italy: Testing Equipment

CHURCHILL, England: Yater and 0il Circulating Controllers

CINCINNATI HILACRON,Vienna: Zxtruders,Injection Moulding Aachines

COUDENHOVE UND HU3NER, Vienna: Spray-Up Mlachines

DEMES, PRG: Pre-Treatment Instruments

DIETACHHAIR, PUR-itixing and Dispensing Machines

ENGZL, Schwertberg: Injection Moulding Machines

EPSON, Japan: EDV-Equipment

ER3A,Italy: Gaschromatography

F3W, Vienna: Procass Control Systems

FPRANX, FRG: Testing Equipment

PUCHS, Vienna: Mills

GOERZ Electro, Vienna: Instruments

GOTTPERT, FRG: Rheological Bquipment

HAACK, Vienna: Laboratorv Equipwent

HAGEDORN & BAILLY, FRG: %ater and Oil Circulating Controllers

HARTIIANE & BRAUN, FRG: Control Systems

HASCO, Vienna: ifoulds

HENSCHEL, FPRG: Nixers

HOTTINGER, Vienna: Tocrque Measurement Equipment

JEOL, Japan: Electron Hicroscopic Zquipment

JOZNS, F2G: Control Systems and Recorders

JUO, in.K.Juchhein, FRG: Control Instruments

ILLIG, PRG: Vacuum Forming ilachines

XIEPEL, FRG: Film-Zxtruder

KISTLER, Switzerland: Piezo-Quarz Sensors

KRAUSS-MAPFEI, ¥RG: Foaming, Extrusion, Recycling

KRAUTXR MEP, PRG: Ultrasonic Equipments

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

LINK, G8: X-Ray Analytical Equipment

LODIGE, FRG: rWixer

¢iIEDEX & SCHORNER, Vienna: Signator (Marker)

NETRAWATT, PRG: Control Systems

METTLER, Switzerland: Analytical Instruments, Balance

MIKETRONIX, Pulkau: Tlectronic Equipment and Computer

MOLDFLOW, Australia: Expert System for Molding

NETSTAL, Switzerland: Injection Moulding .‘achines
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OKXYA, FRG: Ultrasonic Heasuring Systems

PAAR, Austria: tElectron iiicroscopie Preparation

PERKIN-ELXER, USA: Analytical Instruments

PRILIPS, Vienna: Control Systens and Recorders

PRODISTRIBUTION, Switzerland, Dosage Zcuioment

PVL, UWaldhreitbach {(Austria): Electronic Eguipment

RAPL, Austria: EDV-ieasuring iquipment

REICHERT-JUHG, Vienna: :icroscopic cquipuent

SATORIUS, FRG: Analytical Instruments

SCHLUMBERGER, Vienna: clectronic Equipments

SINGLE, FRG: Water and Oil Circulating Controllers

STAIGER & ORILO, FRG: Instruments

STOUGAARD, Dinemark: Instruments

TESATRONIC, Swilzerland: :leasuring Equipment

TAC CONCEPY, Italy: Zxpert Systam for :.lolding

TIEDELIANN, FRC: Optical Instruments

TROCSTER, FRG: Calanders, Roll iills

UW4ILABOR, Vienna: £lectronic CTquiowment

YdITEX, Vienna, Zxtruder Heads for Cahles, Digital Procassing
Control Systeus

WITHOF, FXG: Control 3Systems

WITT.AlI®, Vienna: Yataer Flow Regulator

ZWICX, FRG: Testing Equipment

- Tamsweq
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" Vienna and Wine are inseparable

The shewtigers is an wnuswal form of wine tavern in

sprig of pme hung up above the door and 2 small piaque

on the premises.

The sale of wine in Vieana is governed by a special law —
the so-calied sBuschenschankgesetza — which stipulates
that only establishencnts that grow their wine entirely in

allowed 10 sell their wine in the wine-growing districts for
a maximum of 300 days a year. Apsnt from wine, they
also serve variows kinds of food. In Vienna it is usual for
guests to letch their food from the buffet themseives,
whilst the wine is served in glass mugs by a waitress.

The wine which you buy at a wheuriger« is also known as
whewrigera if it is wine from the last vintage. After
Martinmas (1 ith November) the following year, the
wheutigere becomes an nalters (0ld) wine.

The wine is usually a smined batche, a blend of several
different varieties of good wines which gives these wines
their characteristic flavour, making them refreshing,
fruity, sparkling and palatable. You can drink several
wicricise (*/. litres) of wine without feeling the effect of
the alcohol particularly. Of course pure unmixed wincs
are also sold in /s litre glasses os filled int0 0,7 litre

ROBERT und MIMI HELM 50 i i aie oo or s o evesion.

Today there are 700 families in Vic_:z growing ::"‘hcu
inba schenscha over an area of about 1,800 acres. The majority of ¢
el u und BU nk vm—Mle-m:&wg‘
Kahlenberg and Nussberg. where you ind
1210 Wien, Stammersdorfer Straie 121, better known wine-growing districts such as Nussdorf,
Tel. (0222) 39 1244 Heiligenstadt, Grinzing, Sievering and Neustift. There
are about 600 acres of vineyards at the foot of Bisamberg
on the left bank of the Dunube in the wine-growing
Strebersdorf and

districts of Stammersdorf,
and the rest of the wmyammmunmholmmym
the wine-growing districts of Mauer Oberiaa. The

annual grape harvest in Vienna uces around 30,000
hectolitres of wine — about §2 million nviertelss!

No matter whether you decide 1o drink your wine in 3
secluded country lane with wine cellars on either side
or at a [ashionsble heuriger, at a tavern specially
recommended by your friends or in world famous
Grinzing, you will enjoy Vienna and its wines.

Cheers!

Stammersdorf

Stammersdorf, at the foot of Bisamberg, a long low hill to the north
of the city, is Vienna's largest wine-growing district. There are more
than 100 wine growers here who produce around 30 % of all
Viennese wine. More than 40 of them are open at any one time
during the summer months. It is well worth visiting the comfortable
wing taverns with atiractive heuriger gardens in Stammersdorfer
Strasse and the romantic lane with wine cellars on cither side where
the wine is served in small rooms adjacent 10 the cellars.
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ID-Programme

(Swenderd 1967)
__——_/)
industrial Development Programme in Polymer \
Engineering and Plastics Technology
Description:

publications. and membershp 10 the Austrian Society for Polymer Enginessing (GFKT).

Contont:

The projct work is selected om ihe lollowing felds of study.
Plaslics processing and conirol $ngineering: mEckon moulding. exiruson, biow Moulang, fosTmng. com-
application

pounding, "), o 0. weldng, b 1g. Fushing. Mould dengn, rei atongls. —
engineering: mechamcal sngneenng, slecincal engmesnng, slecironics, . CONversion,
PP and lng sysiems. Wansport and paciagng — Quality control: polymer physics (L.ray

0N 8nd COMPUIBNON: PIOGrEFIYIING. MICIOPFOCEINONS, IODOISNS — CONINOl ngineermg — Qualily SSeuance.

Serviese:
Pormanent ndvousl ion by Senor eciunes — Ndmdusl IeCures — Plenming, view and Svalushon o promct
WOrk — DONMENeNt SASALaNce ~ ODETEIoNs SSrMICES — DRONETNON and USe of SQIPMEnt and malerials — MIrO-
AUChOn 10 COMPUISY SxJed MErsRNS and PEIENT $67VICHS ~ OCUMSNIBRON — basr: acmwveirative facktes —
; il

Orgenisstion:

Austnen Laborstory ior Plasics Technology LKT - TGM, (Laboratorium K KunetsiofMechnik), Wensirassee 19- 23,
A1200 Vienne, Ausiria, Tel (0)-222 35 21 08-0 and (0222 38 35 11-478, Telex: 13 18 24 m cO-ODEralGN with
UNIDO Headquerters, Chermecal industnies Branch, Division of indusivial Operaiions, Vienn3 internations!
Centre, PO Box 300, A-1400 Vienne, Telelon (05222 26 31-0. Telex 13 56 12

Quefifications:
Graduaton and experence m nduglry

Longuage:

Enghsh, Germen
Wessirafe 19-23 A 1200 Wean Taleton 3521 060 3535 11-0 Teies 131874 #
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Training

Technologisches Gewerbemuseum TGN, Tap-Level Secondary industna: School
Divislon of Plsstics Technolegy

Fve-yer course n German after complenon of schaol grade 8 or equavaient

These-year course n German alter ¢ of a rech SCoot o7 equivale

College of Pisstics Technelogy
Post-secondary four-semester course m German aftes wnmatriln o equ
Fonagn apphcants must have ar a0equate commana of German
G " 1orexs NG st provide ceriiheg ransialions nto German ang Nave: ) De reCogzed by
me Federal Mnwstry 0t Education ang Asty
Trve COurses i#ag 1 2 QuahhCanon Ior Wuversity studes and for Cw! service and after Mree years m professor 1o
™e ngnt 10 use e Protessond Tte Hngemeurs

Vecations! Training Courses
Tramwng courses for and n G N Co0p with the industnal
Promotion Instituie (WIF])
Internations! Programmes
UN'DO trasning proge ang Spx InQk 3 D o 1SID) progran m Engtich
interpreters ior other languages can e ged by request

Testing

Staaticne autorseerte Versuchsanstal fur Kunsisiotftechmk am TGM

Federal. Cemtre of Testing Materials for Plastics Technology

Cer:hcalion and heenses accordng 10 UN. IMCO ADR iSO DIN ASTM ONORM. AUSTRIA Quantv
Regutahon. GRIS and other naponal and nfernahonal slandards 0 physicat 33 CNeMcal plastics
tecnnoingy
Cesticates of the Federal Centre of Testng Materutts are: 0N 10k AUSINan (I0CuMens

Flelds of Authorization:

IrsestiGation and #xaminghon ol DNlyMer Mater Ay TREIMOMISIC. T MOeHnG AN elsinmeng
MAENAIS) INCAXENG DIOCHSSNG SNG ADPHCANION ENGINE G afalyhry,  orafure menian.
thermal. oplical 4na Chenucal DRhAVICUr. COMPOWNKRNG Sty Wteang Bartonagl,  Grr g
PIODeIIMS AN teCyChng Examunahon of DIasics N onGimensrie | BONTLIlUTee Misafge dhtoa? =0
Pack.«pg ROusEHONS ol Larfory
IvesnGahon nd exarmnanion o Taw matanials 101 Bt © DIoCe iy AN a0 Gt Al
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