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~:a:r.11 TELaGIUIPHIC-·UlllDOVI- TELEX: IJM'2 

1. The progra1111e in the field of plastics technology is one of a 
series of the United Nations Industrial Developeiaent Or9anisation 
(UNIDO) activities on specific sectors of industry which is beinq 
orqanlzed for the developinq countries throu9h the Chemical 
Industries Branch. Th1s •in-Plant Group Trainin9 Pr09ra ... • has 
been iaplemented annually since 1970 throu9h a special contrib­
ution of the Gove~t of Austria to UNIDO. The i•plemertation 
of the 1986 pr09ra... as well as the previous ones has been 
successfully conducted by the Laboratoriu. fur Kunststofftechnik 
LKT-TGll (La';)oratory for Plastics Technology). 

2. The trend of traininq activities in the field of plas~ics 
technol09y is characterized by the increasin9 sophisticated nat­
ure of the proqr .... requirinq hi9h level experts, consultants 
and specialized equipment for the workshop. There is alsc. an 
increasinq d ... nd for visits to plants, c011panies and institutes 
which are advanced in their field of spezialisation. Group dis­
cussion to deal with specific technoloqical probl .. s in 11anufac­
turi09 and application is also an i•portant feature of current 
traininq activities • 

3. Plastics are already one of the world's 11ain 9roups of indus­
trial .. terials. World plastic consumption is now 9reater than 
that of all non-ferrous .. tals in ter11s of w•ight and of steel in 
ter11s 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 110st branches of 11anufact~ring 
industries and to contribute in 9rovi09 proportion econ0111y. 

4. The d ... nd for plastics .. terials is steadily 9rovin9 at a 
very high rate and this situation is expected to continu~ in the 
future. Engineering plastic~ •:ill find .. ny new applications and 
replace traditional .. terial . I•portant factors in the research 
and develoP119nt activities will be the drive to save ener9y and 
feedstock•. Plastics allow for a large potential of ener9y sav­
'·'19 • partly by replacing trac'itional heavier .. terials and partly 
by reducin9 the u .. of energy in the various production pcocesse•. 

5. Through the acquisition of technological knov-hov and skills 
in the field of mould design and 110uld .. kin9, the plastics 
industry could achieve further develop1ent. The lack of experi­
enced personnel in this field in the developinq countries and th~ 
need to aquire and exchange experience, are the .. in reasons for 
the organisation of this pr.ogra.... Its &i• is also to brin9 
together a group o,f .. 1ected persons whose work is expected to 
benefit fr011 a toncentrated trainin9 progra ... which otherwise 
could requir~ a lon9 period of training, research and develoP119nt 
tlOl'k. This ~••istance to the d1tVeloping ~ountries in the develop­
.. nc of their plastic industry and th~ develos-ent of .. npower is 
in acr.ordance with it .. s i, ij and k of Article 58 of Li .. 
Declaration and Plan of Action as well •• in line with the New 
Delhi DeclariUon , au Plan of Action and the rourth General 

feren • of UMIDO on dev 
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6. Tbe pr09ra1111e is desi9ned as a 9roup trainin9 course coverin9 
the whole field of modern plastics technol09y at an industrial -
not academic - level incl•.Jdin9 

Introduction: 
- Theory (Plenary Session) 
- Practice (S.all Group Work) 

5e•inar: 
- Special Sllall Group Discussion 
- Special Practical Experi•ents (Small Group Work) 

Group Moderatior.: 
- Selection of Priorities 
- Methods of Problem Solvin9 

7. The pr09ra- has received the support of the Austrian Fed­
eral Ministry for Forei9n Affairs, the Austrian Federal Ministry 
of Education and Fine Arts, the Austrian Federal Economic Cha•ber 
and Association and Industrialists. The Laboratoriu• fur Xunst­
stofftechnik LXT-TGM (Laboratory for Plastics Technol09Y), a 
leadi09 technol09ical institute, will conduct, utilizin9 its 
facilities, the theoretical and practical trainin9 in plastics 
technol09y. The institute has a staff of highly qualified spe­
cialists. 

Since 1970 LXT-TGM held seventeen pr09rammes with a 
total of 326 participants from 77 countries. 
The regional distribution was the followin9: 

Far East (FE) 107 33\ 
Middle East/ 
North Africa (ME) 74 23\ 
Latin lullerica(LA) 74 23\ 
Africa (AF) 48 1 St 
Europe (EU) 23 6t 

67\ of the participants came from privat and public companies, 
-33\ frOAI institutes and non-profit 9overnment or9anizacions. 
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3.1. Participants financed froa AUSTRIA 
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ZH~G 

Yu Bing 
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Gebre Michael 

ABDEL l<ADf!R 
Anwar El Sayed 

SA PONG 
Victor Kwame 

MEZA 
Yela Ramon Rafael 

BHATTARAI 
Milan 

CONTACT ADDRESS 

Plastic Factory No (3) 
lfinawbi, Rangoon :livision 
Rangoon 

Tianjin Plastics Products 
Industrial Corp. 
50 Ziyou Road Hebei District 
Tianjin (Seijing) 

Beijing Yan Shan Petro-Chemical 
Co.npany 
Yan Shan district aeijing 
Beijing 

Plastijal S.A. 
Km.26 Via a Amaguana 
P.o.aox 944-A 
Quito 

Ethicpia Plastics Factory 
P.O.Box 2340 
Ad<iis Ababa 

Egyptian Plastics I Electrical 
Industries Co.,5 Ihn Okeil St. 
Victoria 
Alexandria 

PHAR1-1APLAST f,I:-IITED 
P.o.aox 16651 
Accra -North 

Fabrica Tubovinil, 5.A. 
Av. Ferroca rr il, 
16-17 Zone 12 
Guatemala City 

National Plastic Industries 
Pvt.Ltd. 
Pokhara Industrial District 
Pok hara 
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Sudan OHSA Industrial Research 
Ali Ebaciilt and Consultency Centre 

P.O.Box 268 
Jthartowa 

Tanzania MWAPONGO Mbeya Plastics 
Christo.,>her Beno P.O.Box 200 

Mbeya 

Venezuela VELARDE CHACIN Av. Princi ,,al de C.huao 
Annabella Residencias San carlos 

Apt.413 Cho::> 
caracas 10613 

Vietnam LE THI Gen.Dept.of Chemistry 
Phan 2 Pha• nCJu Lao 

Hanoi. 

Y-en POR GAIZANI Al9undi Pla•tiCS Factory 
Aida Sadiou P.O.Box No. 4206 

Aden 

3.2. Participant• •elf financed 

Argenti nil. RCOOLFO Oircccion de Asesoramiento 
Giordano Tecn:lcc 

Salta 2752 
2000 Rosario 

OVIEOO Oireccion de Asesoramiento 
Ernesto Tecnico 

Salta 2752 
2000 Rosario 

BraiU VIVEIROS ~.oaiplexo Basico-Copec 
Helio Couto ~ua Benzeno, 2391 

ca-cari i>~hia 

Indonesia PANGGABEAN .. tate Oil I Gu company 
Hot Manahan Dept.of Machines I Energy 
Bernardio Petrochemical• Div. 

Ra~·a Bekasi KM 20 
Jakarta-Timur 

Thai.land CHAISUOHIPHONGSKUL Siam-Fibre CeHnt Compan1 
Chuc hate Pipe Business Division 

39/3 Sana11binna11 Rd, 
Nondhburi 11000 
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5. SUllJBCr LIST 
5. 1 • DTRODUCTJ:Olf 
5.1.1. THEORY (Plenary Session) 

Technoloqy Transfer and Development 
Trends in Polymer Science 
Trends in Polymer Physics 
Principles of Mould Design 
Principles of control Engineering 
Plastics Application Engineering 

5.1.2. PRACTICE (;mall Group Work) 

Compounding 
Colllputa ti on 
Control F.ngineering 
Extrusion 
Finishing 
Foaming 
Injection and Compression Moulding 
Machining and Forming 
Mould Making 
Polymer Chemic~l Analysis 
Polymer Physj ·· •l Analysis 
Quality Cont1J1 
Reinfo~ced Pl~stics 
Trouble Shooting 

5.2. SEMINAR 
5.2.1. SPECIAL SMALL GROUP DISCUSSION 

Quality Control 
Polymer Science 
Injection Moulding 
Extrusion 

Hours 

2 
12 
10 
10 
• 
6 

6 
10 
10 
10 

4 
6 

10 
6 
2 
2 

10 
6 
4 
2 

4 
4 
4 
4 

5.2.2. SPECIAL PRACTICAL EXPERIMDTS (Small group work) 

Quality Control 
Polymer Science 
Injection Moulding 
Extrusion 

5.3. GROUP MODDATION 

Selection of Priorities 
Method• of Problem Solving 

8 
8 
8 
8 

4 
4 

Total: 172 hours 
················ 
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6. LBCTUllB llO'fBS 

6.1. DESIGll OP LBCTUllB llO'fBS 

The lecture notes hav• been adapted and developed in accordance 
with URIDO, with the participants and with tbe experience of 
-venteen progr..-s since 1970. 
To .eet the general, practical and theoretical needs of the 
participants thrae levels of co.prebensive infor11ation are offert 
at 1344 pages in fora of 

- general lecture notes ( 962 pages) 
Saechtling (International Plastics Handbook) 

- special lecture notes ( 279 pages) and 
- research papers ( 72 pages) 

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

Control Enqineerinq (31 pages) 
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6.2. c:aau. LBCfmB mnB ('l'beoretical Introduction) 

tBCWllLOGY '!ltAllSFBll AllD DB9Bl.ofllllll' 
B.Babeny 

Tbe Global Situation (selected Indicators): 
World Develop11ent ReiJOrt - Population - Ron-Renewable RellOUrces -
Energy - Education - Income 

Principles of Development: 
Historical Models - Development Analysis 

TechnolOCJY Transfer: 
Assuaptions- Definitions - Concepts - Cost of TechnolOCJY Transfer 
- Characteristic Stiauli and Barriers - Effects 

Docullents: 
Code of Conduct - OECD Classification - National Paper of Austria 

Models of Execution: 
Macro-Level Conditions - Micro-Level Conditions - Plastics Tech­
nol09y - Plastics Development Activities 

Personal Questions 

PLASTICS CliDIICAL '1'BCllllOLOGY 
E.W04Jrolly 

Classification of Plastic Materials 

Formation Reactions 

Functionality 

Polymerizati.on Reactions: 
Addition Polymerization (Free cadical .. chanism - Ionic .. cha­
nism) - Condensation Polymerization - Copolyaerization - Auxilia­
ry Materials for Polymerization 

Physical Behaviour of Plastics 

lecondary Bonds: 
Dispersion Forces - Dipolar-orientation Forces - Glass Transition 
- Brittle Point - £lastoller1c State 

Ther110Plastics: 
Polyolef ines, Polyethylenes and Copolymers - 089radation of Poly­
ethylene-Polypropylene (PP)-Modified Polypropyl~ne-Copolyaers 
with Ethylene CEl'M and EtDM) - Polybutene -1 (PB) - Polyisobuty­
lene CP18) - Poly -4-.. thylpentene -1 ,.,.., - unsaturate-1 Poly­
olef ines - Tronds in Research and Develop11ent 
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Polptn:rlcbloricle (PVC) allll CGpol,..ra - Pla.Uciud PVC - lladi­
fied PVC - COllllCl'ilnlls (BleadaJ 

Polptyrw CPSJ allll CGpol,_ra - Bxpmnded Pol:rstyrw (BPS) 

Acr:rlica - Pol:racrylODitrile (Barrier Plastics) - l"C>l:racrylates -
Pol,.eth:rlmetbacrylates , .... , - Pol:rmetbacryliaides 

Pol:retbers - PolJOX198th:rleae (IOI) - Polyeth:rl.aozide (PBOJ 

P-Polymers - Polytetraflaoreth:rlene (PTPEJ - Polytriflaorchloro­
eth:rlene (PCTPE) - CGpol,.ers 

Silicones - llethylpol:rsiloxaaes-Pbea:rlpolysilOUDU (PSI) 

Pol:r•ides (PA) 
Polycarboutes (PC) - Pol:rterellbtbalate• (PE'l', PBT) - Polypbeny-
1.-oxides (PPO) - Polysulfones (PSUJ - Polypbenylenesulfides 
(PPS) - Polyetbersulfones (PBS) 

Tbermosets: 
Pbenol/Pormaldebyd• .CUiDS (PP) - Urea/For.aldehyde Resins (UF) -
llel•ine/Por.alClehyJe Resins (llF) - Unsaturated Polyesters (UP) 

Polyepoxides (EP) 

Polyurethanes CPUJtl - Diisocyanates-l'D Elastollers-Relations be­
tween Structure and Properties of PUJt-llanufacture and Properties 
of l'UR-Po.s 

High T .. perature Resistant PolJ119rs: 
Polyi•ides CPI) - Polybenzi•idazole - Polyimidazopyrolone (Pyron) 
- Polycyclobutadiene 

Fl.e aetardancy of PolJ119ric Materials 

Auxiliary Chellicals 
Health Haz•rds and Toxicity 

Degradartion and Stabilization 

Environmental Bebavi0\1r of Plastics llateriab 

Plastics Waste Mana9 ... nt 

aec1 ... uon, Recycling and acuse of Plastics WHte 
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Pla•tic• Technoloqy: 
PolyMer• - Cycle Proce•• - Model Matrix - Quality - Technol09ical 
States - Conversion Processes 

Molecular Structure: 
Description - Linear Macr0110lecules - Cross-linked Macroro~lecule• 
- TherllOdyna•ic• of Molecules - Dec)radation of Molecule• 

Supra110lecular Structure: 
Molecular Arr•ncJ ... nt - A...orphous Structure 
Structure -
Crystalljne Structure 

Rheol09y: 
Definition - Elasticity - Viscosity - Viscoelasticity 

Pol)'lllers: 
Classif&cation - Desi9nation - Survey - Standard TherlllOp!astics -
En9ineerin9 Ther.opla•tic• - Specialty Ther1110plastics - Ther•o­
pla•tics - Ther11e>set• - Hi9h Temperature resi•tant Polymer• 

~ 
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Additives: 
ca.patibility and Efficiency - Antioxidants - Light Stabilizers -
Beat Stabilizers - Enhancer - Colorants - Fla.e Retardants 
Antistatic Agents - Biostabilizers - Blowing Agents - Rucleiatin~ 
Agents - Activators - Plasticizers - Lubricants 

Collpounding: 
TerllS - Particle Size Reduction - Mixing - Pelletizing - Com­
pounding Paraaeters 

Continuous Processing: 
Classification - Continuous Casting and Lallinating - Calandering 
- htrusion 

Discontinuous Pro.:essilllJ (Moulding): 
Classification - Liquid Phase Moulding - Collpression Moulding 
Transfer Moulding - Injection Moulding - Blow Moulding 

Fabricating of s .. i-finished Goods: 
Technical Terms - Machining - Forming - Assellbly - Separating 

Finishing: 
Painting - Printing - Metallizing - Hot Sta•ping - Embossing 
Irradiation 

Application: 
Syst ... tic Development of Applic•tion - Standards 

Waste 

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

KAS'l'ICS DCllAllICAL DGillDltilfG 
R.Rillisch, R.Revesz 

Extrusion: 
Extruder ~lants and -Di•• - Pre-set El ... nts - El ... nts of the 
Extruder - Annexed Equipments - Principles of Extruder Die Design 
- Plants and Moulds for Blow Moulding 

Mouldin~ of Thermosets: 
Processing Techniques - Machines - Additional Equipaent - Moulds 
- Design of Compression Moulded Parts 

Injection Moulding: 
Techniques - Machines - Additional Equipaents - Moulds 
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a.Billiacb 

General: 
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Inject.ion tlould - Classif:catioo of Injection Moulds - Methodical 
Mould Design - Size of Mould - Flow Path/Vall Tbidtness Rate -
Number of Cavities - ArraDCJement of Cavities 

FeediDCJ: 
Sprue Design - Runner Desiqn - Gating - Pin Gate - Edge Gate -
Sprue Gate - Fila Gate - Diapbraga Gate - RiDCJ Gate - Tunnel Gate 
- Sprue Pu:ler Pin Gate - Ante-Chamber Type Pin Gate - Sprueless 
MouldiDCJ - Insulated Runner - Hot Runner 

POLTllBR l'llTSICS 
B.Drapun, B.llu9chik 

Korpbol09ical Structure: 
Structure and Morphology - lladels cf Crystalline Structure 
Expressions of Crystallinity - £xperilliantal 119thods 

Differential Thermal Analysis: 
Introduc.tion - Application of DTA - Principles of DTA 
£valuation of DTA Curves - Caloric Infoi:9iltions - Tbel'llOlletric 
Information Applications - Physical Traaaitions - Chellical Reac­
tions 
COncludinq R .... rks 

rLASTICS APPLICATIOK EllGillEBRillG 
v.a.JuMnig 

Plastics Survey 

Shearmodulus T .. perature Function: 
Plastics, Materials for Constructions - '!her110plastics - Therl!O­
sets - Composits - Hybridsystems 

Lo1\9-time Behaviour (Static) 

Stress-strain Behaviour Depending on T .. perature - Test Speed and 
Moisture 

Econa.).c Aspects 

Plastic Points, Tolerances 

Construction of Models and Prototypes 

Basic Principles for Mechanical Calculation: 
T8111porary ~ariable Deforinations - Characteristic 
runi:tions 

DiMnsional 



-- ~-~- .. --.---, - -~ 

17 

Reacti99 ... in Syst ... 

Design of Constructional Parts: 
F'~iction &ad Vear - Snap-fit Joints - Press-fit Joints 

Ultrasonic Plastic Aa3embly 

Outsert Technilt 

Screw-tit Joints 

Plastic Screws 

Adhesive Joints 

ooanoL m;umDG 
G.llinarovf.ch 

Open-Loop-Control: 

Voltage Supply: 
Supply for Power-Unit - Supply for r.ontrol-Unit 

Standardized Connection-Diagraas and S~ls: 
Connection-Di~graas - Wiri119 Symbols 

The use of InstrU11ents for Measuri119 the Current, Voltage 
and Resistance: 
Teat Laap - Multiaeter 
Functional Description of a Reversi119 Contactor Collbination 

Autoaatic-Control: 

Definitions 

Autoaatic Control-Syst .. and Block-Diagraa 

Transient Response of a Controlled Mellber 

T .. perature Beti.viour of a Barrel-zone, Controlled by Two-Step 
Action Controller, without Feedback 

T .. perature beti.viour of a Controlled Mellber with Two-Step 
Action Controller and Feedback: 
Feedback • Optiaization of the Feedback 

Electrical Methods for MeasuriRCJ the T .. perature: 
Measuri119 by Means of a Ther110Couple - Resistance-Ther11011teter 

Controllers: 
Continous Controllers - Two-Position Controllers - Electronic 
Controllers • TherllOCouple as Detectin9-Eletaent • Resistance­
Ther11011eter as Ded~.tin~ Ele!lent. 



i.J. c;an•J LlllC'ftl8B .alllS (Practical Introduction) 

CWCUICDG 
B.WOlanek 

Ca.paundiQCJ lletbods 

Additi..s and Foraulatians: 
PVC Stabilizers - A.ct:ion of Beat Stabilizers - Groups of PVC 
Stabilizers - Lubricants - Processing Aids - lllpar.t llodif iers 
Fillers 

ec.poomdiDCJ Mac":..i.nery 

llixing Procedure: 
SinteriDCJ ot PVC - AcJ9lomerat'inq of PE-chips - Colo·~ation 
DryiDC) 

Test Methods: 
Bulk Density - Heat Stability Tests - Static Tests - Dynallic 
Tests - ~lastograph - MiYiDCJ Rolls - Rh.oaeter 

Toggle Lever Pross 

05'-Stroke Press: 
Tabletting - Preheating 

100 ton-Laboratory-Press: 
Compression Mould for Testinq-Cups - Deter11ination of Closin9-
Ti .. (Closj~ig Force> - Deter11ination of Curing Ti .. (Stiffness) 

160 ton Down-Str~k• Press: 
Boiling Test 

CIOlln'IATIOlt 
r.11ayer, r.rrei•l•r 

General Facts 

Structure of a Computer 

Pr09ra .. iR9 Oper•tions 

How the COllputer Counts 

Description of the Z80 Microproce•10r Syst-.a: 
MellOry Allocation - Floppy Diskettes - O.ta Files - Syst .. Start­
up - War• Start and Drive Se~ection - Diree;ory 
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'!he Progr-iDCJ Lllft9Wlge 81.31.C: 
Introduction - Operators - taporant Instructions and ec-&nds 

Example: 
'!he Probl.. - Flowchart - Solution of the Problea 

El'!llDSIOB 
a ...... a 

Production of Tubular (Blow) Fila 

Extrusion of Blown Double-Layer Fil•• 

Production of Flooring 

Blow Moulding 

Production of Rigid PVC Pipes 

Production nf Pipes 

PlmISBlllG 
w.lllbr 

ln-110ld Metal Coating 

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

Electroplating: 
Molding - Part Design - Preliminary Treataient - Cleaning - Sensi­
tizing - Nucleiation - Electroless Platinq Initial Electroplating 
- Final Electroplating - Applications - Test Methods 

Appendix: 
Process Sequence fo~ Plating ABS-Plastics - Formulations 

POAllillG 
B.Rabeny 

Classification of Plastic Foams: 
Material - Stiffness - Cell Morphol09y - Density - Density Dis­
tribution - Fabrication Process 

Properties 
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Processing: 
Expandable Bead Metbods - Reactive FOUi lfouldiRCJ - Tbenloplastic 
ID'~ MoaldiDCJ - FOllll Extrusion 

Pol yuretbane 'l'echnolOCJY: 
Polyurethanes - Mould Materials - Practical Exercises 

Adjustllent of ProcessiRCJ Paraaeters: 
Box Mould - Processing Tel!P86ture V.ould Temperature - Adjustllent 
of Pressure - Internal Pressure Clamping Pressure - LOss Factor -
Cooling Tille - Machine Protocol 

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

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

The Principles of Process Control in Injection Moulding: 
General - Internal Fcessure - Ynfluences on Internal Pressure 
Influences of Internal Pressure on the Quality of Products 
COllpUterprogr.... for the Calculation of cooling ti.. - LOcation 
of the Pressuresensors in the Testbar - PVT-Diagraa for Poly­
styrene - Machine Protocol - Surveyor • Protocol 
Uaultating Diagraa 

MACllUDJG AID> FOMDIG 
s.ltrolmayer 

Machining: 
Cutting - Guillotine Shears · Drilling - Screwing - Turning 
Planing - Milling - Filing - ~rinding - Polishing 

Welding: 
Press-Welding - Keat-Impulsice Welding - High Frequency W~lding - , 
Kot-Gas Welding 

Foriaing: 
Bending - Whirl-Sintering - Vacuum rprming 

workshop - Drawings - work instructions 

' 
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l'CJLDID HDICAL AllALDIS 
a.0ragaan. e.1111.mu::. •.lladax, a.aramtau.r 

Density Measurei.ent 

Measurement of Helt Viscosity 

Heasurement of K-Value 

Measurement of Viset>sity - NWlber and Determination of Intrtnsic 
Viscosity 

Optical Microscopy and Preparation 

Electron Microscopy and Preparation 

Thermal Analysis: 
JSC-~ifferential Scanning Calorimeter - TMS-2 TherllOml&Chanical 
Analyzer - TGS-2 Thermogravimetric Analyzer 

QUALITY COHTROL 
•• Radax 

Statistical Evaluation - Preparation of Specimen - Tensile Test -
Determination of the E-Hodul~s - Flexural Test - ~'Xlulus ot Elas­
ticity (Flexural Test) - Tensile Impact Test - Impact Flexural 
Test - Hardness - Shore Hardness - Vicat Softening Tuperature -
ISO I R 75 - Martens Temperature - Oszillating Twisting Test 
Environmental Stress Cracking - Pipe Testing 

RBIJIFORCZD PLASTICS 
w.a • .Jesnnig 

Theory 

Resins 

Reinforcemer.ts: 
Fibrous and Wire Reinforcements - Fibre Constructions - Nonwove 
Constructions 

Fillers: 
Filler to Resin Bonding 

Manufacturing Processes: 
Contact Moulding (tland Lay-up, Spray-up) - Bad Moulding - Vacuum 
Dag - Pressure Bag - Autoclave Moulding - Resin Injection System 
- Hatched Die Moulding,Compression Mouldinq - Centrifu~al Casting 
Procoss - Continous-Pultrusion Process - Continous-Laminati™J 
Process - rilament Winding Process ,cont.and discont.) - Injec­
tion Moulding 
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Aspects to Practical Processing: 
surfacing - Gelcoat - Topco3t - Models - Moulds - Release Agents 

Transportation aad Handling 

Prepreq and Sheet Moulding ca.pounds 

Precautions and First Aid 

Di.ansional Fundaaentals 

Corustructional Fundallentals 

Economic Aspects and Future Outlcok 

6.4. sncllL LEC'!UJtE llnlS 

DlTA COWBRSIOR Ill Df.JBCTIOR llOULDillG 
&.Graf, F.llayer 

General Re11arks 

Measuring Pressure: 
Piezoelectric Transducer - Charge Allplif ier 

Measuring T .. perature: 
Fluctuation Compensation - T .. perature Sensors 
Tbel'llOCOuples - Plotter Syst .. 

Measuring Front Plow 

Measuring Distance: 
Inductive Measuring 3ensors - carrier Frequency Allplif ier 

Collputerised Me~suring: 
Digital Voltm.ter - Interface - RS 232 Interface - Syst .. Compu­
ter 



QUALDY OOilltliOL al c:ltP-PIPBS 
•••• .J.....ai9 

Designation 

Collpany Control: 
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Control of Goods Received - Resin Control - Textile-Glass Rest 
Piller Control - Reactant Control - Production Control - Regular 
Production Control - Ra:ldOll Production Control - Acceptance Con­
trol 

External Control: 
Test Volume - Recording - Designation - Condition at Delivery 
Measur8118nt• - Pipe Stiffness - Longitudinal Tensile Poree 
Circular Tensile Force - Choice of Specimens - Expertise and Test 
Report 

llBW JlUltAL APPLICA'l'IOllS OP PLU'l'ICS 
B.llUscbik 

Introduction 
Protection of Plants by Nets. 

Foils in Agriculture: Introduction - Plat Foil• - "Mulch-Foils" -
Plrstic-Covered Tunnels - Foil• for Sealing - Recycling of Foils 
- G:.:eenhouses. 

Containers !or Plants. 
Non Wovens for Mulch-Technique~ 

Irrigation: Introduction - Spray Tube - Sprinkler 
Irrigation Plants. 

Waste 'ater and Drainage: Waste Water - Drainage. 

Heating of Greenhouses. 

Storage of Agricultural Products: Storage of Wood - Storage of 
Fruit and Vegetable• in roils - storage of Fruits and Vegetables 
in Sacks - Storage of Liquids and Food. 

Coating. 
Technological Transfer. 
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to be mai:~t.air • .::d for some reasons, it would be recommended 
to search f0~ an un~onventional technologies that could not 
be in·~~orp•Jrated int.._-. the .::lnalysis of HTO PDA. 

The d~t:.iled !"':~~ult.s of the analysis are appended to 
the •:,)lume t:-tat rep···rts the case study. 
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i.5. IBSDllCll •APllltS 

Extrusion: 
Rev Possibilities of a cascade Control of Extruders by Means of a 
Torsion-Sensitive Screw Tip - Continuous Masure.eat and Control 
of Viscosity throughout tbe Extrusion Process - Novel Systeas for 
Viscosi.8etry of Polymer Melts and Solutions 

~njection Moulding: 
The Principles of Process Cont:"ol in Injection Moulding - Degas­
sing of Plastics Materials on Injection Moulding Machines 

Morphology: 
A Coiaparison of Critical Elongation as Deterained by the Ball 
Indentation Method and by Creep Test on Injection Moulded Riqid 
PVC Test Speci11eDs - The Technology and Morphology of Polypropy­
lene Pressure Pipes - Microf ibrils in Brittle-Fracture-Surfaces 
on Isotactic Polypropylene at 4.2 It - Shear-Induced -for11 CTy­
stallization in Is~tactic Polypropylene - Deter11ination of the 
Avraai Exponent of Par•ially crystallized Polymers by DSC-(D'l'A)­
Analysis - Qualitative Analysis of Molecular Structure of Poly­
propylene Fibres on the Basis of X-ray Diff ration Patterns 

Non-Destructive Determinatio1; of the Density Profile in Poly­
urethane Structural Foams - Measuring and Influencing of the 
Density ~istribution in Polyurethane Structural Foaas - Statistic 
Bxa•ination of Cell Size Distribution in Polyurethane Structural 
Foa•s 

UCYCLillG 

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

To the special interest of the participants 18 plant visits 
during the seven-week course in A•1stria has ~en or9anized by 

LKT-'!GM. 
The selection of the plants accordin9 to the interest of the 
participants 9lves a r891onal and tech.-i!eal survey on the 
Austrian plastic industry: 
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Flow Jtn Clll a.rt -

SIOlleggenlrOSse 18 
Postfcxh 2-4 
A-8045Groz 

Telephone: 13161 t/XYl-0 
Telex: 31-1313 
Telefax: 13161 6902-2503 

I c. D L E C T U R E 

-
a. 

ERBA SCIEnCE 

Schortenfeld9a11e 79. A·1072 Wien 
Tel. (0222) 1328" ·O. Tix 13·5021 



8. SPBCllL BQUIPllBllT POR TllB TRAIRDG PROGU.JBIE 

ALPINE, FRG: Extruders 
AVL, Graz: Electroni: Control Systems 
BA'l'TEHFELD, FRG: Injection Moulding and Blow Moulding Machines 
BAT": ?HFELD-PISCBER, PRG: Blow Moulding 
BArtEHPELD Kunststoff-schinen GmbH., Jtottingbrunn: Injection 

Moulding Machines 
BAUER, Switzerland: Measuring Instrwaents 
BECKMANN, USA: IR-Equipment 
BIZERBA, Vienna: Silo-Installation 
BRABENDER, PRG: Testing Equipment 
BRANSON, USA: Ultrasonic Welding 
BROSA, FRG: Control Instruments 
BUCHER-GUYER, Switzerland: Presses 
BULL, USA: EDV-Bquipaent 
CADMOLD, FRG: Expert Syst- for Molding 
CEAST, Italy: Testing Bquipaent 
CHURCHILL, England: Water and Oil Circulating Controllers 
CINCINNATI MILACRON,Vienna: Extruders,Injection Moulding Machines 
COUDENHOVE UND HUBNER, Vienna: Spray-Up Machines 
DEMES, FRG: Pre-Treatment Instruments 
ENGEL, Schwertberg: Injection Moulding Machines 
EPSON, Japan: EDV-Equipaent 
ERBA,Italy: Gaschromatoqraphy 
PBW, Vienna: Process Control ~ystems 
PRANK, FRG: Testing Equipment 
FUCHS, Vienna: Mills 
GOERZ Electro, Vienna: InstrU111ents 
G&rrf'ERT, PRG: Rheological Equipment 
HAACK, Vienna: Laboratory Equipment 
HAGEDORN & BAILLY, PRG: Water and Oil Circulating Controllers 
HARTMANN & BRAUN, PRG: Control Systems 
RASCO, Vienna: Moulds 
HENSCHEL, PRG: Mixers 
HOTTINGER, Vienna: Torque Measurement Equipment 
JEOL, Japan: Electron Microscopic Equipment 
JOENS, PRG: Control Systems and Recorders 
JUMO, M.K.Juchheim, PRG: Control Instruments 
ILLIG, PRG: Vacuum Forming Machines 
KIEFEL, PRG: Film-Extruder 
KIST:.;R, Switzerland: Piezo-Quarz Sensors 
KRAUSS-MAFFEI, PRG: Foaming, Extrusion, Recycling 
KRAUTl<RXMER, PRG: Ultrasonic Equipments 
K-TRON SODER, Switzarland: Dosage-Systems, Dosage-Computer 
LINK, GB: X-Ray Analytical Equipment 
LtjDIGE, PRG: Mixer 
MEDEK & SCH0RNER, Vienna: Signator (Marker) 
METRAWATT, PRG: Control Systems 
METTLER, Switzerland: Analytical Instruments, Balance 
MIKETRONIX, Pulkau: Electronic Equipment and Computer 
MOLDPLOW, Australia: Expert System for Molding 
NETSTAL, Switzerland: Injection Moulding Machines 



ORYA, FRG: Ultrasonic: Measuri119 Systems 
PAAR, Austria: Electron Mic:rosc:opie Preparation 
PERKDl-ELMER. USA: Analytical Instruments 
PHILIPS, Vienna: control Systeas and Recorders 
PRODIS'IRIBUTION, Switzerland, Dosage Equipment 
PVL, Waldbreitbac:h (Austria): Electronic: Equipment 
RAPL, Austria: EDY-Measuring Equipment 
REICHERT-JUNG, Vienna: Microscopic: Equipment 
SA'IORIUS, FRG: Analytical Instruaents 
SCHLUMBERGER, Vienna: Electronic: Equipment.a 
SINGLE, FRG: Water and Oil Circulating Controllers 
STAIGER ' MOHILO, FRG: Instruments 
S'!OUGAARD, Dine.ark: Instruments 
TESATRONIC, Switzerland: Measuring Equipment 
THC CONCEPT, Italy: Expert Systea for Molding 
TIEDEMANN, FRG: Optical Instruments 
TROESTER, FRG: calander:l, Roll Mills 
UllILABOR, Vienna: Electronic: Equip11ent 
UllITElt, Vienna, Extruder Heads for cables, Digital Processing 

Control Systeas 
VIKING, UK: PUR-Foaming Machines 
WITHOF, FRG: Control Systems 
ZWICK, FRG: Testing Equipment 
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