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I. INTRODQ.~ION 

The trained m..1.11-I_X>Wer requirerrents has been continiously increasing during 

the last years, particulary in developing countries, parallel to the observed 

rate of develoµnents in plastic technology. 

In restx>nse to this need of trained staff, the United Nations Industrial 

l):;veloprent Organization (UNIOO), has ~en offering training opr:ortw1ities to 

technicians and engineers fran developing cOlmtries in the fjold of plastic 

processing. UNIOO, in COOt=ll~ration with the l\ustriu.n Federal Hinistry of 

Education and Fine Arts, the Austriun Federal d1alT\l..:icr of Comricrce and the 

Association of Austrian industrialists have b2cn organizing the training 

programres in the fields of. plastics technolO<JY, Synthetic fibres, and 

nould making and rrould design. 

Within this context, it is notev.orthy to rrention that, the Latoratorium 

fuer Kunststofftechnik at the Technische G2wcrlX'..11llseum (LKT/TQ..1} ms held 

fourteen training progra.mies since 1970, in the field of plastics technology. 

In 1974 training in a synthetic-fibre prograr.tre was initiated and a 

m::>uld-making and rrould-design group W"1S included with the overall scope of 

plastics-technology progranrre in 1975. 

A training programne concerning purticular field of rrould m..lking und 

nould design has been conducted since then by Schmidberger. 

II. Gr::NEML SCOPE OF THE TRAnm~G PRCGM.;ViME 

, An in-plant training programne in the field of nnuld design and 

nould mal~ing was of four weeks duration ( 12 Novulll:::er to 7 I:\2ceritl:cr 1984). 

It was the seventh course on the subject t.cing held at the SchmicU.:iergGr 

Factory in Vienna. The course ·,.ms .:ittendc<l by five participants from 

I3unna, t-bzamhique, Singar::ore, Sudan and Yemen (lb'ncx:ratic Republic). 

The participants, prior to this course on JTDuld design and nnuld 

making also attended a six-week trair1inr! progrunme on "Plastics Tcchnolcx;y" 

at LKT/TG\1. Full list of participants of this year's training pr<XJl~<!lml..? 

on nould design and making is given in Annex I. The overall list of pdrtici­

punts which have taken part in all the past training 

courses held at the SChmidbcrger Factory since 1975 is given in J\nnex II, 
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tD give an overall view to the training provided in this particular field. 

Provision of liltem.~i ve tru.i.nlilg covering relevunt theoretical and 

practical aspects of rrould-design u.nd rrould-nuking technology and related 

topics in plastic processing has been the main objective of the traliling 

progranme as it was the ca~;e in earlier years. 

The scope of the prograrrm::! was accordingly developed to provide 

detailed information on theoreticu.l and practical aspects of rrould design 

and emphu.sis was given to practical v.Drk Loth in the · ... nrkshop for nnuld 

llk.°1king and for prod.uction, to achieve the alx:>vc rrentioned objective. 

The participants had the opportunity to get first-hand infornution 

on different equiµnents used and had also on the job practical training 

on rrost of the m..i.in equi0ocnt. Necessary docurrcntu.tion was provided to 

the participants and several visits to other plants were organized as on 

additional activity. 

III. DESCRIPI'ION OF THE TR!.JNING PRCGR7\M.V£ 

The traL"'1ing programne at Scbrnidl..x:rger started with an overall 

visit to the factory during Which the particip.::ir.ts md also the Op[X)rttmity 

to meet the key staff of the factory. The list of the key staff of the 

Schmi<lberger Factory and the main e<:_llliI_.lT.ent available at its premises are 

gi Ven in l\llflex II I and TV. 

At the l::eginning of the training the individual j11terests of the 

partici?ants and the gencr.:il frairc1t1Jrk of the trainjJ1q protJrar.rrc were 

discu.;;sed and the overall tirre-table of the prograrmc was finalized. 

Cetails of the time-table are listed in J\Jmcx V. 

The actual in-plant training conducted at Schmiclberger covered 

all three main phases of "D2sign", "MJuld-making", and "Production". 

The essential training activities of each of these phases are descrited 

in the following paragraphs. 

III.l ~ctivities concel11ing Vould Design 

Training provided as regard to this particular topic included the 
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overall phases of selection of suituble macerials for various articles, 

detailed discussions and review on major types of available ma.terial and 

their physical and chemical properties. M •. "1terials that are rrost comronly 

used for this purpose, such as low-density PE, high-density PE, PP, PS, 

ABS, rigid PVC, plasticized PVC, PA, PC, POM, Pt-~·1A, MF, HF, etc. 

were described and intrcx:1uced to the participctnts. 

Review of the design requirerrents for these kinds of material in 

relation to article design was nuke and in depth discussions on various 

oonsiderations \..rith resP2ct to \\.'all thickness, roW1ding of outer and 

inner edges, ribs undercut, screw nuts, metal inserts, etc., were rode. 

Infornution on practical tests with which various materials can 

be distinguished comparing simple properties such as 11.::mlness, srn __ 1ke when 

heated or burnt, and its srrell and sound-reflection pror:crties, were 

also provided to the participants. 

Various types of rrachinery available for the rrounting and the 

nould and die were described. This includes the following detailed 

discussions on: 

1. Injcction-rroulding machines 

2. Thcrnosetting-rrould machines 

3. Extruder and blow-rroulding machines. 

Different types of equiµrcnt and units used toqcther with this 

machinery, their calssification and technical sr:ecifications were 

explained. 

The ooin objective of the training was to provide full inforwa.tion 

on specific tcpics related to rrould cm<l die design and other related 

information on Simple Cavity, Multiple Cavity, 'l\-.0- and Three-plate 

~Dulds, Four-plate MJulds, Split- and Side-pull l\bulds, Sprocket-~ear 

rbulds, 'l\-.0- and .Multiple-colour r.bulds, Isolation-channel and !lot-runner 

MJulds, etc. 

r-Dreover, the available types of steel used for rrould mal;:i ng were 

reviewed and criteria for selection of suib:lble steel for different types 

of rroulds and steel-hardening processes were explained. 



Review of various types of mould units, which are rrostly standard, 

were rnade, their specifications and appropriate use for different 

purposes were discussed. 

F\J.rtherrrore, various supple."'l'entary units of rrould design 

such as; sprucs, run.1er and gates; elements of sprocket-gear nDulds; 

eleircnts used in hot-rurmer syst<.:ms; and Cooling systems, etc., were 

discussed and reviewed and their computational procedure was explained. 

The participants \~re provided also the opp:Jrtunity to exam.inc, 

different selected layouts (desis11s) , available at Schmidberger during 

which all the a}:X)ve mentioned aspects of rrould ilnd die design were 

discussed and reviewed. 

III. 2 Activities in .t-t?uld-Making 

The training progranmc dealing with rrould makinrJ was nnstly 

undertaken in the vorkshop with practical illustrations durin<J which 

various aspects of the use of the milling machL1e, copy millinq 

machine, lx>ring machine, spark erosion machine, grinding me1chine, 

lathe rnachine, etc., were covered. The overall process of rrould­

ma.king and use of the aoove major machinery were illustrated in the 

\\Drkshop. The participants also had the opr:ortunity to get familiar 

with their use by observing actual rroulds being rrade in the v.orkshop 

) during their stay at Schmidberger. 

Participants were infonned on the various types of material 

used for contruction of a full scale rrock!l of an article prior to 
rrould making. 

Furtl1errrore, a number of old dies illld rroulds were dismantled for 

repair and the participants had the opportunity to observe the details 

of the rroulds, rreth<xls of repair of the daoogcd part of the rrnuld and 
the re··rroun ting. 

The final stage of t.'lc surface finishing of ITDulds was shown 

and different types of surface-finishing JOC:thods were discussed. 
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Steel hardening processes involved in rrould rruking were illustrated 

during a visit made to a plant specialized in steel hardening. 

III.3 Activities in Prcx1uction Phase 

The traininc; progrurrrne concerning prcx1uction of rroulds and dies 

has been conducted nustly in the fonn of practical dcrronstrations in 

the \\orkshop of the Scbm.idberger F.:ictory. During this part of the 

training programre, the main t:y'i:)GS of prGduction machines mentioned 

earlier were denonstrated and their use we::-e discussed. 

III.3.1. Injection f-bulding Deparbncnt 

During the training in this .:lepartr.cnt, eraphasis was given to 

the major stages involved in production, St;ch as fixing of the oould, 

trial manual runs for the selection of the l::.cst production setting 

(tanperature, injection pressure, injection speed, [X)st pressure, 
cooling, timing, etc.). 

'lb illustrate the effects of these parillleters on the final produc­

tion, a s~ries of practical e~ercises were carried out during which 

each of the atove pararrieters were intentionally varied. 

F\irthernure, auxiliary units used with injection-rroulding rrachines 
~re described. 

III. 3. 2. Thernosetting Paulding ~rxirtrrcnt 

Specific topics related to rro:luction with thenmsetting rrouldin<J, 

such as tabletting, pre-heatbg, metal inserts, etc., were discussed 

and daronstrated to the participonts in addition to general procedure 

involved in rrould fixing and production setting as described earlier. 

III. 3. 3. Extruder and n1ow-M:ml_9inq D=?0Jr~nt 

Various features narticular to thP nrocl11r.tirm with Pxt·n1nr>r imrl . . 



blow-rroulding machL1es, such as sizing die, cooling b:lth, take-off 

equipnent, winding and packaging equiµnent, wall thickness control 

equiprent, blowing equipn:mt, tr.:msPJrting o:;uir:rnent, etc., were 

dem:mstrated in addition to other general aspects as descrih...~ 

before. 

IV. INFQR.\1ATION ON FURI'lIER TRZ\INING i\CT'IVITIES 

As can l:e noted from eilrlier descrih...-U activities the ooin erii;::>hasis 

of the proc1rur.tre at Schmidrerger \o:as theoretical and pructical truining 

in nould design and nould making. IIm .. ~ver, the participants , marJe 

brief visits to other relevant departrrcnts of the factory, such as 

a::>npJunding, hot-fonning, finishing, etc., to have an overall view of 

the processes involved in plastic technolocJY. 

Furthenrore, a mirrll.:x?r of visits to other factories and institutes 

of interest W2re also organized. A list of such visits made during the 

period of training is given in l1IIDex VI. Relevilllt documentation and 

rernrts that \'¥\:?re available at Schrnidberqer and various lxx:iklets of 

other factories which \o.Bre visitc<l ~re distributed to the participants. 

Annex VII lists the docum:mts provided to the participants within tJ1is 

context. 

v. GENERAL ffi~'TS 

It is notew:>rthy to mention that the cooperation be::.wecn the 

participants and the staff of the Schnic1l:X!r<Jer Factory was sm:nth and 

very fruitful throughout the entire duri.ltion of the trni:1ing proqrnmne. 

Particular attention was devoted to the dcsi(J11 of the sco;.-ic of 

the training programre s:> as to meet the neC'<ls of the purticipants, 

and it is cxpcctf.rl that the training will prove rmst useful to the 

participants in their future activities in this rJarticular fieJd. 

We v.ould like to convey our thanks and appreciation to all 

institutions involved in the organizcition of the trainin<J proqrilITTre 

and v.ould like to express our willingness to l:c the host institute 

for these training courses to be likely hE::ld also in the future. 
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List of p~rticipants in the Traininp: Pro~ramme on r.'ou] a.-nesir:n 
and Mould-makin~ in 1q84 

KYAW, U Thein 

DAVID, Mr. Francisco 
Gabriel F. 

SAAT, Mr. Zakariah 

SIDDIG MOHAr.~AD ALI, 

Mr. Bahaa Eldin 

BIN SHABEDH, 
Mr. AWadh Ahmed 

Plastic "F·actory no. 2 

Pharmaceutical 

Industries Corp. 

29/B Pawdawmu Pagoda Road 
Thamainp; 

Ranr;oon 

Platicos de r:.ozambique 

C. P. 2006 
rr.aputo 

Technomer Mouldin~s Pte. I~d. 
24 Gul T)rilje 

Singapore 2262 

Industrial Resea~ch and 

Consultancy Centre 

P. o. Box 268 
Khartoum 

Yemen Rubber Manufacturinp.; r,o. 
P. o. Box 30 
Crater, Aden 
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ANNEX-II 

1975 1976 1977 1978 1979 1983 1984 

BOI,IVIA A. 

BULGARIA x 
BURMA x x x 

CHILE x 

CHINA x 

r.01,rn.rnr A x x 

GOS'T'A RICA x 
r,unA x 

CYPRUS x 

F.GYP'P x x x 

GHANA x e nmrA x x xx 

INDONESIA x 

IRAQ x 

JORDAN x 

MAT,AYSIA x x 

MAI,AVlI x 
TJOZAr.1BIQUB x 
PANAMA x 

EJ,-SAI.VADOR x 

8 TNG fl. P0RF. x 

8RT LA~WA x 

SlJDArT x , TANZANIA x 

TRINIDAD-TOBAGO - x 

YEMF.N x x 



ANNY.:X"-III 

STAFF 

KR Friederike WITT 

KR Dr. Erich WITT 

Magist.· Gabriele WITT 

Herbert IJiAYERiiOFER 

Ing.~arcus WERSONIG 

Training Manager 

Ing. Ing. Batu OZHAN 

Designing Dept: 

Mould Making Dept: 

Injections Mould Dept: 

Blow Moulding and 
Extrution Dept: 

Presa Moulding Dept: 

Director General 

Director 

Deputy Director 

Plant Manager 

Production Superviser 

Training Assistant 

Ing. Marcus WERSONIG 

Ing.Ing.Batu OZHAN 

Roman BRUNNER 

Miroslav RADUSIC 

Anton SPRE~WNAGEL 

Ingeborg KOMAREK 
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M·:TfF:X - JV 

EQuIPNEl{T 

~ouldmaking workshop: 

Copy-milling machine 

Copy-milling ~achine 

Copy-milling machine 

~illing machine 

Milling machine 

Milling machine 

Milling machine 

Milling machine 

Horizontal boring machine 

Div. drilling machines. 

Turning lathe 

Turning lathe 

Turning lathe 

Turning lathe 

Shaping machines 

Grinding machine 

Grinding machine 

Sand-blast unit 

Electro-erosion machine 

Diprofil equipment 

Biax equipment 

Measuring equipment 

., 

2000 x 1000 mm TOS 

1000 x 1200 mm TOS 
Deckel KF 1 

Deckel FP 1 

Deckel FP 2 LB 

6 T 75 
Thiel 

FK 086 

HCW 

Heid 

Hopf gartner 
TOS 

Nils and others. 

Zoe ca 

Elb and others. 

Dieter HANSEN 750/S and others 
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Injection Moulding Dept. 

TRIULZI 
EiWEL 
IDRA 
BATTENFELD 
STUBBE 
ENGEL 
:&'WEL 
IDRA 
IDRA 
ENGEL 
IDRA 
NE'l'STAL 
ENGEL 
ENGEL 
ENGEL 
ENGEL 
IDRA 
ENGEL 
ENGEL 
ENGEL 
ARBURG 
BATTENFELD 
BATTE.WELD 

and others 

10 Kg. 
1200/900 
MP 85 
3000 
2000 
1500/500 
500 p 
MP 40 
MP 35 
350 p 
MP 30 
350 
500/250 
250/650 
300/150 
150/90 
MP 10 
'i00/50 
90/50 
50/50 
UNH"u\T 
7,5 gr. 
2 gr. 

Div. Conveyor and inking equipment 

Div. Mills 

Blow Moulding Dept. 

KAUTEX Blow-Moulding Machines up to 50 L. 

BEKUM Blow-Moulding Machines HBD BA 2 
and others. 

Div. Conveyor and Colouring Equipment 
Printing-machines DUBUIT 

Printing-machines KAM.ANN witt elevator 

Printing-machines SIMA and others 



A i'IT'!:SX - V 

Seventh In-Plant groun Training Pro~ramme in the field of 
~.~ould Design and Mould r.;;aking, Vienna 12. Nov. ·110 7. Dec. 1984 

Beginning 
Lunch 
End 

First Week 

12 November 
Monday 

13 November 
Tuesday 

14 November, 
Wednesday 

15 November 
Thursday 
16 November. 
Friday 

Second 1.'!eek 
- ====== 

19 November 
rrionday 
20 November 
Tuesday 
21 November 
Wednesday 
22 November 
Thursday 

23 November 
Friday 

TH'fE TABI,E 

08.00 hrs 

12.00 to 13.oc (except Friday) 
16.oo hrs (Friday 13.00 hrs) 

Visit to the factory; 
Design department: 

Discussion with trainees concerning 
individual interest in the subject matter, 
questions and answers. 

Calculation of mould elements, types of 
injection moulds. 

Desi~n of mould in respect to mntierinl, 
shrinka~e, coolin~ system, desi~n of 

sprue, runners and gates and mould units. 

Workshop and injection mould department, 

Single-cavity, multi-cavity mould. 

Split, side pull mould. 

Three-plate, four-plate mould. 

Workshop and injection mould department. 

Isolation channel, hot runner moulds, 

Workshop 

Sprocket gear moulds. 



Third Week 

26 November 
rJonda~r 

27 November 
Tuesday 

28 November 
Wednesday 

~29 November 
Thursday 

30 November 
Friday 

Fourth V!eek 

3 December 
rr.onday 

4 December 
Tuesday 

5 December 
Wednesday 

6 December 
Thursday 

7 December 
Friday 

Sprocket gear moulds. 

Two and multi colour moulds. 

Workshop and injection mould department 4 

Technical mo~ld designs. 

co4tinued from the above. 

workshop. 

Thermosetting materials, desi~n of 
thermosett;ine; moulds, transfer moulds. 

Thermosetting department. 

Extruder machines, design of dies and 
blow rr.uulds. 

Blow mould department. 

Foaming - expanded polystyrol mould of 
expanded materials. 

Copies of interesting des:i.gns for the 
trainees. 

Discussion with substantiv& officers at 
UNIDO. 

Workshop. 

Individual discussions, 
Closing sess:!on,. 
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13 Nov. 
Tuesday 

15 Nov. 
Thursday 

19 Nov. 
Monday 

21 Nov. 
Wednesday 

27 Nov. 
Tuesday 

29 Nov. 
Thursday 

4 Dec. 
Tuesday 

5 Dec. 
Wednesday 

6 Dec. 
Thursday 

ANNEX-VI 

PLANT:-: VISIT 

CINCINNATI WIEN 23 

s c s 
" 

Has co 

(Shopping) 

Lunch 

Moul.d Units 

Vosendorf 

" 
Guntramsdorf 

BATTE1'FELD ~ottinbrun 

Ing. Stefan Poltner K.G. WI:&~ 22 
Steel hardening 

Bernk1au 
Iv:odelmaker 

WIEN 14 

Petro Chemie Danubia Schweohat 

Kunststoffinstitut WIEN 3 
Research and Test Laboratory 

Dieringer WIEN 23 
Modern mould-making and 
Injection-moulding com. 

Fa. LEDL Tattendorf 
Reinforced Plastics com. 

Porit Hartschaum GmbH (Schmidberger) 
Foaming-Expandet Polystyrol 

Dinner 
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.~ NNF:X-VI I 

Special papers 

ICI 

RASP 

Hf'LS 

Hoechst 
Plastic Service 
General F.lectric 

Hapr>el - Daikin 

Prospects of visited fHctories 

Social Events ---

Lunch - Shaping City Sild 

Dinner - Gosser Bier Klinik 
(Schmiclberp:er) 

(Schmi<lherr;er) 



ANI'fSX-VIII 

• 

FACTS ABOUT SCru~IDBERGER 

HISTORY 

The company was founded in 1922 by Mr. Heinrich 

SCliMIDBERGER. 

Mr. Schmidberger, who died in 1965~ foresaw the importance 

of plastics in the earliest stages of his activities. 

A number of production sites that had originally been 

located in different areas were concentrated at the Vienna-

Liesing plant in i960. 

This plant, which covers an area of 73.000 m2 includes 2 

large workshops sized about 27 .000 m2. The Cl)rnpany's mannt;ement 

and administration are located in their own office-building 

in Vienna II. 

The company management is headed by lV'irs. :P. Vii tt, ti>e 

founders daughter, and Dr. Witt, her husband. 
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