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fnt LKT is daaply indtptad to tna Ü1ID0 for organizing th« 

Sminar and for tna txeallant and succesful coopération. 
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Mr. H.May 
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ft also »ant to taaal Anatrian authorities and corporation« f 
whose aid and understanding enabled as to achieve an optimum 

effect of the Seminar. 

Matria» foraig» Offioai 

Mr. A.Marquet 
to, F.Mttliar 

Mr. W.Kristen 

Minittry of Education: 

Mr. W.Kolzer 

Mr. I.Faay 
Mr. H.Rotter 
Mr. J.Beutet 

Austrian Chamber of Commerce: 

Mr. W.Malia 
Mr. H.Tiefenbacher 



Austrian Federation of Industry (ÖIV)s 

Mr. P.Kaprtl 

Austrian Society for the Advancement of Plastics Technology 

(SÄf): 

Mr. A.Herrman 
Mr. E.Pöcksteiner 
Mr. H.Margaritas 
Mr« R.Bausback 
Mr. H.fTÖglhef 

Technologisches Gewerbemuseum: 

Mr. W.Brandstetter 
Mr.  F.Donnai 

ff« have of course, also appreciated any contribution towards 
the Seminar, in fora of free materiale, lectures, invitations 
and visits presented to v*.e by lirms end individual persons in 
Austria and «broad. 

Last but not least we have to thank the OD end the 

Austrian newspapers for their reports• 
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1.Koksteiner, Austrian Hastíos Association (VÖK) 

Opeaiag Statement, io 17/5/71» Vienna, Felderhau» 

Ladies and gentlemen, 

As chairman of the Austrion-Plsstics-Association (Vol) I have 

the honour to welcome you oa behalf of this organization, 

this is already the second Seminar for Plastics Technology 

organized by UKIDO ia Austria and I can convinced that you . 

«ill have most interesting weeks of theoretical und practical 

work in our laboratories and schools« 

Besides this training-course «a shall certainly giva you 

the possibility to meet Austrian plastics manufacturers 

ana to visit Austrian factories. X io hop« that this «111 

ha the begin of fruitful contacts, especially for worldwide 

cooperations and joint ventures. 

On that occasion Z would Ilka to express my gratitude to 

UNIDO for giving us the chance to show you - and through 

you the «hola «orla - the afflieney of the Austrian plasties 

Industry« 

falcóse once more to Austria« 
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H.Margarêtha, Association for the Proaotlon of Plastics 

Technology (GMT) 

Opening Statement,    Mo 17/5/71»  Vienna, Felderhaus 

It is a great pleasure for at to greet on behalf of GPKT our 
Sociatj for the Promotion of Plastics Technology a new group 
of participants at tha Seeond Training Pr©gra««e in Plastica 
Technology organizad by the UMBO for developing countries• 

I aa glad that this is no« the second seminar within a short 
time, because it means that the first has been a success. Since 
we considered   tha first as a trial  and «a hope that «hen 
the second programme has coae to an and aa successfully aa 
the first these seminars «in have become one of the institution 
of UMIDO in Austria. We also hope that our friends at the 
United Mations «ill find    that sore opportunities exist in 
Austria which could be used in a similar nay. 

When I looked at the list of participant« and looking no« at 
you I have no doubt about the success of this seminar. Your 
standard of learning, your qualifications In your work sees 
to be the best guarantee. It even amazes •• a little bit that 
people of such qualifications, of such experience should be 
willing to go abroad, to go to school again and spend several 
weeks studying and training at quite an ordinary school. 

We are proud that our ordinary school a type we connect «1th 
the name of Exner seems to be not so ordinary to you and even 
seems to attract you. Apparently this type of school a combination 
of theory and practical, manual work at tha machiner with 
tools in a continuous contaet between school, teacher and student 
and industry and trade fits very well into tha rapid envelop- 
ment of technical selene«.    The students of today will be the 
managers responsible for production and development in newly 
developing industries In countries all ovar tha world. We are 
proud that with this school of ours we can attract manager- 
students from other countries, «ho «111 take with the» knowhow 
they will have collected here with the assistance of this 
school and our industry« 
WELCOME to Austria to sona weeks - i hope - of PLEASANT 
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I. lottar, Ministry of Educatioa and Art, 

Opening Statenent, Mo, T//5/71| Vienna, Felderaaus 

Ladite and Gentlemen, 

It is a great pleasure for ne to »aie©»« yon at tht opealag 

the second UNIDO-Austria Seminar la Plastics Technology for 

Developing Countries. I ta speaking for tht Fadarai Ministry 

of Education and Art und in this functionlwant to tali you 

that kr. Inoliar, toe department head of higher professional 

education, sands you ilia bast respects OB this occasion. 

Im an specially glad to observe that after the success of the 

first seminar last autumn a second seminar has been organized 

by the gent lasan of the UNIDO in suoli a short interval. Our 

guests fron 1* différant countries »ili rtotlv« 5 «asks of 

intensiva training at the Laboratory of Hasties Technology. 

fais Laboratory Is sa Integral part of one of the oldest 

schools of Austria sad aas basa working «Ita am excellent team 

of experts oa plasties processing for more than 1o years. 

I «ant to express my bast wishes to the management of the 

imiDO and to the participants of the seminar. 2 hope for a 

grtat success, a rich gala of knowledge, and aa interesting, 

pleasure stay ia Vienna. 
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E.Schmitz, LET 

Opening Stateneat, Mo 17/5/71i Vienna, Felderhaus 

Mr. president, ladles and gentlemen, 

Only a fan month after the end of the first seminar we have 

again the pleasure to welcome participants fro» 14 couatries 
at our laboratory« 

Many of the participants of the autumn seminar last year ara 

still eoaaeeted t© us in friendship and regular correspondence. 

We tain* of them gladly sad sope for toe sane good coopérât loa 
vitto tills year*s seminar participants. 

•aitala the next 5 weeks we small try t© give you baalc laforaa- 

tloa oa theory and practice of plasties processing. 55 «cabers 

of oar staff and 15 laboratories aad machine-rooms will be at 

your disposai, 'l'as taskas of plasties' processing are so «anlfold, 

that la so a short tine It is oaly possible to iapart the aost 

laportaat basle priaoiples to yon aad to show yon all possi- 

bilities now to eaiarge the knowledge in this field« 

the management of the UM DO la Vienna haa the great merit of 

having orgaal sei these seminara and so we hope for future 

friendly cooperation for the prosperity of ail countries of 
the globe. 

Speaking for ail members of the Laboratory of Plasties 

Technology (LKT), may I welcome you la Austria aad la Vienna 

and amy i also express my hope that this seminar «ill contri- 

bute to the progress of the plasties industry la your countries. 

I hope for a good co-operation« 
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Background and Objectives of the Seminar 

The plastlos industry la recent years has had a rati of growth 

of approximately twenty per cent In developing countries and 

plastics coat In the front rank of basic materials necessary 

for the economic development of developing countries. Most of 

these countries do not have the finance or know-how to start 

production of basic and intermediate petrochemicals but they 

have a largs plastlos fabrication industry using imported 

basic materials. 

The principal objective is to bring together a group of selec- 

ted technologists already engaged In the plastics Industry and 

to give them a concentrated training course In modern technolo- 

gy of plastics fabrication and utili iati on which otherwise 

would require a long period of training and research ana deve- 

lopment work. 

It is felt that the educational institutions In most of the 

itvtloplng countriss ars not sufficiently up»to-dats with 

plastlos technology. It was therefore provided that the training 

coursas includes a period of theoretical instruction followed 

by practical trailing in laboratoriss including a sufficiently 

long period In testing of products. After mis, the trainees 

visit industrial plants in Austria and other European countries. 
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him oí PARTICIPAHTS 

ALGERIA 

BOLIVIA 

KELLOU 
Mouamœed 
Seghir 

I.N.P.E.D. (S.I.I.) 
Bureau d'études  126 bis, 
rue didouche mourad 
Algier 

ALVAREZ-CHAVEZ Plasmar 
Soásalo Casilla 4818 

M Pas 
Salas and technical promotion 
Director 

CHILE RABAGLIATI- 
CANESSA 
Franco 

last i tato Tecnologico INTEC 
Casilla 66? 
Santiago 

', Folymera and plastics group 

OM»A liP.ef    H8HH 

INDIA 

Youkang Cossi« 
Mis« 

HAGAN 
Alba?« 

RAJADURAI 

MADAGASCAR 

MXOAMiPA 

FAJNER 
Savia 

ADRIAHJOHAKY 
diarias 

Fabio 

ADBDOYIH 
W.Oladeöi 

Union industrial Research 
• Institute 

P.O.Box 100 
Heinhu, Taiwan 
Supervisor of MMB Laboratory 

Electronic Division of GIHOC 
>.0.1« 57? 1 
Factory Superintendent 

Castrai Leather Research 
Instituts 
Adyar, Madras. 20 
Scientist 

Ministry of Commerce and Industry 
Jerusalem 
Head, Allibar Section 

Lot II P ?f 
Besarety - Tanarivc 
Director, furai tura Factory 

imico Boria» Centroamericana 3A 
.O.Box 2642 

Managua 
Production Manager 

General Mat alitar« Co. Ltd. 
P.O.lex 195 
Ifeaia 
Factory Engineer 
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PAKISTAN BASRAI 
Mohammed J. 

SpG#gOM 001 
lïïi Slang 

TAMUIIA 

WIT II AMI 
WMMM  

EBRAHI1Í 
Murtaza 3, 

EL SHARKAWY 
Hamed M. 

M/« Bes toi ite Industries 
1?, Mltfori load 
Dacca 
Factory fagina«*' 

School of Industrial Technology 
Singapore ^Polytechnic , 
Rubber è Plastics Division 
Singapore 1 
Lecturer is Rubber and Plasties 
Department 

Ministry of Commerce and Industry 
P.O.BOX 254 
Dar ss Salata 
Industrial Engineer 

S ptian Plastics and Electrical lus tri as 
Victoria, Alexandria 
Production Manager 

ft also «ant to express our gratitude to ta« participants 

of the saalfiar for their great interest, their active open- 

mind ednes s st discussions. So It «as possible to carry out 

the training programme with the greatest success for all 

persons concerned. 

Wo hops that this first exchange of information «111 result 

la many futura contacts. 

We also «ISA the participants as affectiv« «valuation of 

the seninar la their nativo countries. 
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FBEIAKATION FOB IFJ SSMIIAB 

After the first contacts with OTIDO in January 1969 the 
general and practical    course of the ilrst UNID0/AU8T1IA 
Seminar in Plastics Technology for developing countries was 
prsparsi during 1970 and carried out fro« Sept. 14      1970 
to lov.28th 1970. 

fhe evaluation of the first UIlBO/AÜSflIA Seminar,the critic» 
of the participants resulted in a neu progestine of five weeks 
with an increasing pert for testing. 

After the first Beniner tho ne* training programme ••• mapped 
out by a tee» of the UCT (Schult«, iubeny). »m lecture note« 
•bout testing with 80 pages »ere prepared. 

The lecture notes «aount up to 17 books «ita 750 pages 
covering the total remge of plastics technology« 
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OOPBSB Of SMINAR 

L E î STAFF 

Director: FY OStR.Prof.Dipl.Chem.E.Schmitz 
ilbcecu ti ve Manager: Prof.Dipl.Ing.Dr.techn.H.Hubeny 
labile fielation8 and Social Engagement: Ing.R.Hillisch, 

Prof .Dipl. Ing.Dr. techn.E. Wogrolly 

Ast, E.Feiti 

Prof. H.Fischer 

Ing.Dkfm. H.Graf 

Prof. Dipl. Ing. F. Gregor i 
Ing. R.Hillisch 
Prof.Dr. H.Hubacek 

Prof.Dipi.Ing.Dr.techn. H.Hubeny 

lag« W.R.Jessenig 

Wiss.R.Dipl.Ing.Dr.techn. J.Lang 

Dipi.Ing. F.Mayer 

Fl.Ing. G.Minarovich 

Prof* I.Plass (Translation) 

Prof.Dipl.Ing. H.Revese 

Prof.Dipl.Ing.Dr.techn. J.Smelik 

fi. E.Stronmayer 
Prof.Dipi.Ing.Dr.techn. E.Wogrolly 
Ass.Ing. H.Wolanek 
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^»Ufnot toi Pptparatlogt 

Ase.Ing. K. Ban» i g 
II.Inf. G.BeIsky 
fl.  F.Beran 
II. H.Bitcchnauer 
fl, M.Butz 
L.Friedrich 

Wise.Ase.Ing. E.^erbinger 

Ass. J.Lauteren 

Fl. M.fcarek 

Asi. W.Mai;och 

Ase.Ing. P.Na¿gieß 

T.Parzer 

L.Pfeiffer 

S.Pihulisk 

W.Schinogl 

Fl. S.Schneider 

Ase.Ing. P. Tenor „ 

Aea.Ing. P-'Aeniech 
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f 1MB TABLE 

Tns training programan  included 62 thtorttlc :al lassons and 
115 practical lessons la thret «roiiM. tnls Is a total of 
62 • 339 - 401 lassons,  for which 5 Bichini roome it  3 work- 
shops and 7 laboratories wtrs provldsd. 

îhsory: 

• Cfl Flatties Chemical Engineering 10 
HIB Plastics Mechanical Engineering m 
UTK Plastics Mechanical Technology 22 
B8A Control Engineering 6 -ML       , 

i fletto«: 

âlï Compounding 4 
EX Extrusion m 
HZ Machining and  Forming 12 
Of Finishing 2 

• 

m Compression Holding 8 
m Testing 25 
m Computation engineering 2 
m Control Techniques 8 
81 Molding Expanded Plastics 4 
» Injection Lolding 16 
VK Molding Itinf orcsd Plastics 

total for ons group 

12  112 

1?5 

• 

• 
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CONTENT      OF      LICTUHS 

naivaa« 

QTK      Rastlos Chemical Taehaol0fflr 

l.Wogrolly 

1.      Glsssificatioa ï Chemical Conpositioa - Molecular Struc- 
ture - Physical Beaavior - Proeessiag Methods. 

2«      Formation Reactions 

2.1. Polyneriiatloa i Bmllcal ehaia   - loale chaia - Polymeri- 
- zation. 

2.2. Polyaertsatloa Methods s Bulk Pelyaerisatioa - Suspension - 
Solveat - Preotpltatioa - Disparatea - Búlalo» - Co-Poly- 
»erizatioa - Craft - Auxiliary arterial»• 

3. Physical Behavior ©f Plasties 

3.1. Secondary Bonds , Bispersioa Forets - Dipolar-orientation 
feroes - Indacttea forets - Hyirogea briagas. 

3.2* ïreasltioa States *    iari-elastic state - Setting or Soften- 
ing range -   Glass trsaaitioa - Brittle Poiat - llaatoae- 
ric state. 

4. Polymers i POM - Ffâe - TfkG - PVO (Plaatlolaars, Stabili- 
sera, fillers, I-ttorieaata, Plgaeats) - PfDO. FlOIi - ps 
Uepeaiei, Hita Impact ) - Polyvinyl - Carasol - Polyviayl- 

C1»»?(u>i ""• m •n •fl*ori0 *oljmêm - 
•    •    • "* 

5«     Pelyeoadeaeatloa and Polyaiiitiea Proiaets 

5.1. Ciassie eoadeasatioa reactioa i Pàeaoplasts - Amiaoplssts. 
5.2. Thioplasta 

5.3. Polymerie Afters and Ethers i m - Oâ - CAI - Cellulose 
ethers. 

5.4. Polyesters i HP - m - pp. 

5.5. Polyamides t M« - PA66. 

3.6. Polyimides 

5.7. Epoxy Resins 

5.8. Polyurethanes 

S. Siiieoaee î Oils -   Resins - lubbers. 
7» In»rt«*fC f oitrmr$, 
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MÎB     Plastics Mechanical Engineering 

E.Hillisch, H.levesz 

1*      Extrusion 

1.1. Extruder Plants and -Dits t Pipe Manufacturing - Blown 
Film - Flat Fila - Sheet Extrusion - Lamination   - 
TJire-^overing   - Pallatising Planta - Monofilaments - 
Profila Extrusion Plants• 

1.2. Pre-Sat Elements  : Silos - Transporting Systems - Com- 
pounding and Seworking Machines - Mixers - Knead ars - 
Mills - Preheating- and Drying Equipments - Vent Systems, 

1.3. Elements of the Extruder : Classification - Function of 
Screws - Feeding - Designs of Barale and Screws - Drives - 
bearings - Heating and Cooling - Temperature Control - 
Melt Pressure Gauges - Die adapters• 

1.*. Annexed Equipment  : Sizing Dies - Cooling - Take off - 
Control Devices - Signators - Preliminary Treatment - 
Separating Equipment - Post Forming Equipment. 

1.5» Principles of Extruder Die Design 

1.6. Plants and Molds for How Holding 

Accumulators - Tubing Dies - Orifices - Closing Units - 
Blowing Equipment - Severing Equipment - Ejection Equip- 
ment - Transporting - Blow Molds» 

2«     Molding of Thermosets 

2.1« Processing Techniques  : Compression Molding - Transfer 
Molding - Injection Molding 

2.2* Machines t    Semi-automatic Presses   - Automatic Presses - 
Mechanical - Hydraulic Presses -   Compression- and 
Transfer Molding Machines - Plungers - Screw Plungers« 

2.3* Additional Equipment : Dosing - Preforming - Preheating * 
finishingt 

~l 
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2.4. Molas : Opta Fiata Mold - Positive Mold« - Split Moldt. - 

Transfer *olds - luaners and Gates - Transfer Pot and 

Plunger Leaders - Ejector HM - Mold Heating - Types ef 
Steal - Special Machining Molda 

2.!>. Design of Compression Molded Parts 

le<pire»eat8 - Draft of Surface - Wail-Tuiefcness - 

Roundings and libs - Undercuts - Holes - Slots - Design 

of Threads - Metal Inserta• 

3«  Injection Molding 

3.1. ftctoiqiaes s Injection Molding -Injection Stamping - 

flow Moldlag - Moldiaf of Expanded Materials - Injection 
Bio« Mold lag - Two Color Molding.. 

3.2. Machines i Glasaifieatioa - feenaleal lata - Injection 

ttilts - Sere» Plunger - Nozzles - Closing Uaita - Safety 
Devices« 

3.3. Additional Equipment s Material Storage - Transport - 

Pretesting - Drying - Miartaf - Dyeing - Cooling Equip* 
seats - Cattlag Equipments. 

3.** Molasi ¿légats - Design of)Sprue» iuaner aad Gate - 

types ©f Molds i Single Cavljiy. Multiple Cavity, Tarte 

Piste» Pour Plate, Split, aide Pall, Hot lunner, Cal- 
culation - Deslga of Molded 

MTK  MffHsaical Technolog 

H.Hubeny 

1«  Structure of Plastics 

1.1. Resin s Macromolecules - Molecular Weight - Amorphous 

sad Crystalline Structure - Brownien Motion - Polarity* 

1.2, Additives î fillers - ïelaf©rco«eat Matériels - Stabill- 

. sers - Plasticizers - Colorants - Lubricants - Catalysts 

Antistatic Agents - fire Retardants - Bloving Agents* 

1.3* Molding Materials 

1.4. Molded Materials 
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2. Classification of Plastic» 

2.1. Elasticity : Energy-Elasticity, latropy-llasticity, 

Oscillating Twisting Test. 

2.2. Vlseosity î Newtonian and Ion-Newtonian Fluids, Iheologi- 

cal Hod «Is. 

2.5. Definitions î Thermoplastics - Thermosetting Materials - 

Elastomers - Thermoelastics. 

3. Properties of Plastics Compounds 

3.1. Characteristics 

3.2. Thermoplastics: Pl-PP-PB-PS- 4BS - Sal - PVC - 04 - 

GA* - PA - PUR - PîTP -PC-PQM~PP0-P1¡P- Phenoiey - 

Polysulfoaes 

3.3. Thermoelastics s PMUà 

3.4. Pseudo-Thermoplastics s PTIS - PCîîï - Xanoners - Polyimtdti. 

3.5. Thermosetting Materials! PP-OT-MI-ÎP-UP- Pol. 

3.#. Selection of Materials 

4. Compounding 

5»  Discontinous Processing of Molding Materials 

5.1. Compression Molding s Operations - fluidity - Temperature - 

Time - Preheating - Shrinkage. 

5.2. Transfer Molding î Pot-Type» ïransfer Molding, tlonger- 

Molding, Operations, Comparison. 

5.3. Infection Itolding s Operations - Pressure - Speed - Prosea 

Strains - Mold Design - Injection Stamping - Injection 

Bio« Molding - Flo« Voiding - Reactive Holding. 

5.4. Casting s Holle« Molds - Embedding - Sip Molding - Rotatio- 

nal Molding. 

5.5. Melding Reinforced Plastics s Hand-Lay-Up Molding - 

Contact Molding - Spray-Up-Molding - Bag Molding - 

Plissent Winding. 
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6«  Continoti« Processing of Molding Materials 

6.1. Extrusion : Classification - Single-Screw Extruder - 

Design and Theory - Twin Screw Extruders - Charactsristic 

Lines - Working Diagrams - Quality Theory - Tube, Sheet, 

Film, Profile-Extrusion - Coating - Lamiiating - Blowing - 

Winding - Internal Stresses - Orientations. 

6.2. Calendering 

6.3. Drawing 

7.  Molding Expanded Hasties 

8*  Fabrication of Semi-Finished Goods 

Technical Therms - Machining - Vacuum Forming - filo« 

Kolding - Hot-Forming - Fluff and Blag Forming - 

friction Welding - Hot-Gas Welding - Heated fool Welding - 

HF-Welding - Ultrasonic Welding - Banding. 

9.  Finishing sol Decorating 

Printing - Metallizing - Stamping - Embossing - Irradiation* 

10. Coating Methods 

11. Quality Control 

Molecular Tests - Structural Tests - Mechanical, The mal, 

Acoustic, Oftleal, Electrical, Stability Behavior. 

12«  Fields of Application 

Mechanical and Electrical Engineering - Transport - 

Apparatus Construction - Packaging Industry - Building 

sal Architecture - Medicine - Electronics - Precision 

Mechanics and Optio« - Agriculture - Household and Living - 
Beeresti on. 
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ESA  Control Bafiinwiaj 

?* Gregori 

1.  Control Loop 

2«  Controlled System : Time-Behaviour - Heating-zone as 

Controlled System 

3. Temperature Measurement 

3.1. Resistance thermometer s Cross-Coll Instrument - Moving 

Coil Instrument In Bridge Circuit (Deflection Method). 

3.2, Thermocouples 

4. Controllers 

%.1« Continuous Controllers 

#•2« Two-Position Controllers t Galvanometric Controller - 

Ctoanw bar Controller - Controller «Ità Inductive Pick-üp 
Controller «Iti Phtoelectric Scanning - Electronic Con- 

trollers - Thermocouple as Detecting Element - Resistance 

Thermometer as Detecting Element. 

5#  Temperature Control 

5.1 • Hunting 

$•2* fwo-fbaltloa Control «Ita tifatomele s PD-gontrol Behaviour - 

Thermal Feedback - Electronic Feedback - PID-Control Be- 

haviour - Thermal Feedback - Electronic Feedback. 

at  Compounding 

K.Wolanek 

1«  The Production of PVC-Compounds by Heater-Mixing 

2»  Testing Methods for PVC-Compounds 
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IX     Extrusion 

H.BevtsE 

1. Production of Shtata 

2, Production of fabultr (Blown) Fili» 

3»     Hos® Extrusion (plasticidad PVC) 

4. Pips Production (rigid PVC ?$ 0 x 3,6 mai) 

5. Production of Installation Pipat (rigid P?0 18 0 x 1 m) 

6. Mttsuring of Prasaurt. 

HZ     Machining and Forming 

••Strohnayar 

1«     Machining : Cutting . Guillotine shears - 
Drilling - Scrtwing - fuming - Planing - Hilling - 
filing - Grinding - Polianlng. 

2. »tiding i Pr....ftlding   -   H«»t-l«pil.iVi welding   - 
Higa Iraqutney Wilding - Bot-Oas faldiag. 

3. foraing , Banding . ttirl-Sintwing   - Wmum leming. 

*.     Wortoîiop-Brawinga   -   Worl-Inatruetlon». 

«     Ilalsalng 

J. Satin 

1« Il«otroplatiag 

2. Materials 

3« Part Dtaign 

*• Molding Factora 

3. Cnauieal Pratraataant 
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PR  Compression Koldia^ 

J.Lautsren, M.Hilligch 

1« Toggle Laver Presa 

2, Üp-Stroke Prisa 

$• 100 toa Laboratory Press 

4. 160 toa Dona-Stroke Press 

»  festlag 

W.l.Jtssealg» H.J.Fischer, i.iubeay 

Part I 

1. Molecular Investigations 

fieooiietry - Viscosity auniber - latriasic viscosity - 
k-value - Distrlbutioa of Molecular Wtight - Density 
sad Spécifie Voltine. 

2. Structurel Investigations 

Oscillating twisting test - Thermoplastics - !iaeto»ers - 
thermosetting Materials - Glass Temperature - Dynamic 
Glass Transition 1'eaperature (according t© DIM standards) - 
Melting Temperature - Decomposition Temperature - Melt 
Viscosity and Flo» - Flo» - theology - 'Hiemlnology - 
Definitional »pestions - Viscoelastic Behaviour -^Measuring 
of viscosity in the capillary-tube rheometer. 

3. Stability Behaviour 

Permeation of Gases and Vapors - Mechanism of a Solution 
Diffusion - Gas Permeability. 
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4.    Mechanical Behaviour 

Short-Time Behaviour - Tensile Test - Measuring of Force 
with the Pendulum Force System - Electronic Systen for 
Measuring the Force - Electronic Fore® Measuring Head 
(Inductive) - Electric Force Measuring Sockets - Measuring 
of Elongation with the Mechanical Elongation Measuring - 
Electronic Elongation Measuring - Evaluation of the Tensile 
Test - Temperature Dependence - Dependence of characteristic 
values on strain rate in the Tensile Test - Compression 
Test - Bending Test - Impact Strength Test - Impact Tonsil« 
Test - Hardness Testing - Dropping Tests - Friction and 
fear, Burst Test - Internal fessure Pipe Testing - 
Fundamental Principles - fall Thickness Measuring « 
Conventional System - System DÜRAPIP1 (AM011) - 
Sptciiaen find Fittings - Long-Time Behaviour - Creeping 
Test. 

5o    Optical Behaviour 

Photoelasticity. 

6. Thermal Behaviour 

Determination of characteristic phyaicc»! values - Dimensional 
stability under heat - Diaensloaal stability under heat 
according to Martens - Vlcat Softening Point VSP - Dimensional 
Stability under Heat according to ISO - Brittlenets Tempera- 
ture Tests according to DI» and according to ASÎ1 - 
Shrinkage Behaviour - Proof of Orientation in Molded Parts - 
Classification of High Polymer Building Materials according to 
their Combustion Behaviour - General Facts - ixeeution of 
Test I - Evaluation - General Facts Test II - îatecution 
of Test II - Evaluation. 

7. Eeat- and Sound    Technolopcr 

Thermal Conductivity - Steam Permeability - Thermal Insulation 
Step Sound Insulation - Air Sound Insulation - Degree of 
Accoustic Absorption - Dynamic Elasticity Modulus and Loss 
Factor. 
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3.    Electrical Properties 

Volume-    and Surface Resistance - Tracking «esistane© - 
Polarization and Dielectric Constant - The polarization 
©f an insulating material - The dielectric constant      is 
a criterion  for'the amount of polarisation of an insulating 
material - Dielectric Loss Factor. 

Part II 

1« Hardnecs Testine by  the Indtndation Test 

2« Dimensional Stability after Heat Storage (Shrinkage Test) 

3. Testini of ioiogeaelty 

4. Testimi of Flamraab i lity 

5. Compression Test 

6. Tensile Test 

Part III 
Ultrasonics in Processing and Test lag Materials 

1. Ultrasonics la der Processimi of Semi-Finished Goods 

General Facts - Method - Sound Sources - Ultrasonic 

Blvetting - Ultrasonic Embedding 

2. Testing: of »ateríais by Ultrasonics 

Application - Generation of Ultrasonics - Ultrasonic 

Waves - Ultrasonic Testing Methods - Through Transmission 

Method - Impulse Reflection Method, 
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IT      Computation Engineering 

F.Mayer 

1* General Facts 

2. Structure of a Computer 

3. Programming Operations 

4. Connection with an EDV-?lant 

5. Computation of a problem in Connecting with fatting of 

Plastics Materials 

6. Practical execution of a Program at the Computer 

7. Other Possibilities of Application in Plastica Engineering 

m     Control l'echniotiaii 

G. Minar ovich 

Op«BF-Loop>Control 

1»      Voltage supply 

2«      Standardized connection diagrams and symbols 

<5t      Th» use of Instruments for measuring the Current, Voltage, 
and Resistance. 

4,      functional Description of a Reversing Contactor Combination 

Automatic-Control 

1«      Definitions 

2.      Automatic Control System and Block Diagra» 

3t      transient Response of a Controlled k ember 

4. temperature Behavior of a Barrel Zone Controllai by 
two-Step Action Controller without feedback 

5. temperature Behavior of a Controlling Member with Two-Step 
Action Controller and feedback 

6. Electrical Methods for Measuring the temperature 
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8H Molding; Expanded Materials 

E.Feitl, E.Hubeny 

1« Polyurethanes 

2. Foaming Machines 

3. Mold Design 

4. Mold Materials 

5« Test Methods 

SP     Injection Molding 

H.  Graf, V/.Mazoch 

1•     Introduction 

2«     testing of Influence of Mass f•»pintura oa tht Perfor- 
mance qualities of 8 Molded Article . 

3. Xnflutnet of the Maas temperature and Injection 'Pressure 
oa Sariakage «ad Mechanical Strength of Polystyreae fest 
Bars« 

4. testiag of Perforaaact Properties of Standardised Panels 
nade of Expanded Thermoplastics with a varied Injection 
Capaci ty« 

m     Molding lelaforced Plastics 

H.Hubacek, E.Feitl 

1« Technology 

2« Reinforcing Materials 

3» fjpes of Plastica 

4, Practical Hints for Processing 
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SPECIAL ACTIVITIES 

Plant visits daring tat tratnti« program^: 

lOTDIGMBlt, Ibrelenadorf, Window profiles, FVC window» 
ANGER PLASTIC CONSULTING, Wien 
3 M, PerentoIdsdorf, Tapes, Chemicals, Adhesives. 

BUPPU—ntary Lecturer 

Mr. Dausback, AUGII FLA CT IC CONSULTING, Consulting Agreements 
Mr. Luksen, ÖSf, Polyethylene, Polypropylens 
Mr. Mails, ladtrai Trad« Chamber, Economical Situation in Austria 
Mr. Fax«, PE-U-TEC, Polyurethane inixing kachines 
Mr. Ganser, PERGA-Plast ic, PP-Sheets and Fi in 
Mr« Albany, Organisatlon of Id 

HiiPplaiiantaCT Pasars: 

OKORMEN Austrian Standards 
E.Schmiuz, H.IIubeny, Higher Studies in Plasties Technology 
H.Hubeny, I.Harbinger, H.Schermann, Provisional recommandations 

for tie ea.ulpiient of a plastie laboratory (19?0) 

H.Hubeny, H.Graf, K.Wolanek, Provisional recommandation for tht 
equipment of a technological plasties laboratory 
(Compounding, Injection Moulding, 1971) 

H.Hubeny, Chemical Blowing Agents 
LÏÎ, Laotiira iotas la Plasties Taeimologj, 17 voluiias, 750 pagas. 
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Social Bnggggntate; 

Weekend Trip:  Vienna Sight Seeing, Vienna Prater 

Weekend Trip:  Neusiedlersee 

Mörbisch, St.^argarethen 

Burgenland 

Weekend Trip:  Dachstein, Plant! 

Schladming 

Steiermark 

Farewell-Party: Heuringenabend 

Pire-Camp 
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EQUIPMENT 

•«K«M 

For the practical training the following machines and apparatus 

were used among others : 

AGM, Allgemeiner Maschinenbau, Linz; Extruders 

ALPINE, BRD, Extruders 

API Anger Plasticmaschinen, lien; Extruders 

BATTENFELD, BRD; Extruders, Injection Molding-Machines, Blow 

Molding Machines 

BAUER, Schweiz; Measuring Instrunents 

BRABBND1R, BRD; Ilastograf 

BENSON, USA; Ultrasonic Welding 

BROSA, BRD; Control Instruments 

BRUËLL & KOJER,    Acoustical Instruments 

BUCHC1-GUÏER, Schweiz; Pressas 

COUDENBOVE Poly-Spray, Wien; Spray-Up Machines 

DIMES, BRD; Pre-ïreatnent Instruments 

ENGEL, Schwertberg; Injection folding Machines 

FRANK, BRD; Testing Equipment 

G01RZ Electro, Wien; Ins«ruoents 

HAGEDORN & BAILLI, BRD; Control Syst «us 

HARTMANN & BRAUN, BRD; Control Systems 

HASCO, Wien; Moulds 

HINNECU, BRD; FÜR-Foaiaing Machine 

HENSCHEL, BRD; Mixers 

HONEYWELL Bull, Wien; Time Sharing 

JOINS, BRD; Control Systems 

ILLIG, BRD; Vacuum Forming Machines 

KRITZ, Graz; Ultrasonic Equipatnt 

KMUTKKÄklR, BRD; Ultrasonic Equipaient 

LÖDIGl, BRD; Mixer 

MASCHINENBAU- UND VEBTR1EBS02SELL8GHAFT, Kott imbrunai Ia^etiöB 

Molding Machinss 

N1TSTAL, Schwell; Injection Molding Machines 

ílRKIN-Eiaer, USA; Analytical Instrument« 

P1-U-T1C, Wien; PÜR-Foa«ing iuachines 

PWF, DDR; Presses 

STAIGER & MOHILO, BRD; Instruments 
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STOUGAARD, Dänemark;  Instrumente 
TIEDEMAflN, BRD;  Optical Instrumente 
TROESTSR, BID}  Caiandere, Boll Ullis 
VEB WertatoffprüfÄaschlneii, DDI5 fttting Iquipiaeat 
WITHOF,  3RD; Control Systeme 
ZWICK, BIO; Totting Equipment 
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IVALÜATI01 Ol TU SMIMA1 

The Second    Training Programme of the LET lias beta evaluated 
positively by the participants of the training programme above 
all the excellent human relations, the contents of the Seminar 
ani the Bachine equipment «ere specially mentioned. 

According to suggestions of participants and our own experien- 
ces, we «ant to present the following re-distribution for all 
similar training programmes to be carried, out at the LKT 

Training Progra 

Theoryt 
1970 1971  luture 

CHP Chemistry of High Polymers 0 0 6 

SIE Plastics Chemical Technology 8 10 12 ! 

MIS Plastics Mechanical 
Engineering 20 24 24 

UTK Plastics Mechanical 
Technology 20 22 24 

Pîf testing 0 0 8 
RSA Control engineering 4 6 8 

52 62 82 

PffCtlCfl 

AU Compounding 4 4 4 

S Extrusion 16 20 20 

m Machining and Forming 12 12 12 

m finishing 2 2 8 

m Compression Moulding 6 8 i 

m testing 8 25 24 

m Computation Engineering 2 2 4 

m Control Techniques 8 8 12 
m Foaming 4 4 4 

m Injection Moulding 16 16 20 

¥1 Moulding Reinforced Plastics 12 12 12 

90 113 128 
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With this distribution of lissons it is possible to over- 

come difficulties that may have ocurred during the first sail 

second trainine programme because of lacking time. Thus tht 

necessary spare time for individual wishes of participants 

could also be regarded• 

The UNIDO in Vienna has the greatest merits in the management 

of this training programme end so we «ant to express our 

gratitude to the UNIDO and all its members «ho contributed a 

realisation on this project. 

We hope that the LKT has contributed «1th this second training 

programe wards fulfilling the intentions of the UMIDO to in- 

crease the economic development in the developing countries« 

fe are, of course, prepared to take part In further activities 

of the UNIDO and In direct coopération «1th the participants 

of the Seminar. 

July 1971/Scnmitz, Hubeny 





t 




