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r. rnTRoun;noN 

The rate of grvwth of the r:a~tic industry in developin~ countries 

has b~rn rapidly increasing during the ?ast years and consequ~ntly, the 

de~~nd for trained staff increased as ~ell. 

The United Nations Industrial Develop~ent Organization (UNIDO), 

therefore, offered training opportunities to technicians and engineers 

from developing countries in the field of plastic pro~essing. Within this 

context, UNIDO, in cooperation with the Austrian Federal Ministry of 

Education and Fine Arts, the Austrian Federal Chamber of Commerce and the 

Association of Austrian Iudustrialists have been organizing the foliowing 

training programmes in this field: 

1. Training programme in plastics technology 

2. Training prograuune on Synthetic fibres, and 

3. Training programme in mould making and mould design. 

Since 1970 the Laboratorium fuer Kunststofftechnik at the 

Technisch~ Gewerbemuseum (LKT/TGM) has held thirteen seminars in the 

field of plastics techuology. 

In 1974 training in a synthetic-fibre programme was initiated and a 

mould-making and mould-design group was included in the 

plastics-technology programme in 1975 • 

A training programme for the latter has been conducted since then 

by Scbmidberger. 

11. SCOPE AND OBJECTIVES 

An in-plant training progralllllle in the field of mould design and 

mould making held in 1983 was the sixth course on the subject being held 

at the Schmidberger Factory in Vienna. The course lasted for four weeks 

(22 November co 19 Dece1nber 1983) and was attended by six participants 

from five different countries. Prior to the course on m~uld design and 
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pr0gramne on "Plastics Technolog/" at LKT/fGM. A lior;i: oi p:irticip~rnts 

which attendo?G the training programme 011 r:iould desi~n :rnd m:.i<ing is 

attacted as Annex 1. The overall number of particip:tnts ~•'1ich have taken 

pan in all the past training courses held at ::h~ Sch:r.idber~'-"r Factory 

since 1975 is given in A~nex 11. 

It is the main objective of the progra:nrae to provide intensive 

training covering both the theoretical and practical aspects of 

mould-design and mould-making technology and related topics in plastic 

processing. 

To achieve this objective, the scope of the programme vas developed 

to provide rletailed information on theoretical and practical aspects of 

mould design and emphasis ~as given to practical work both in the 

workshop for mould making and for production. 

The participants had the opportunity to get first-hand information 

en various equipments used and had practical training on most of the main 

equipment. Fnrt'!'lermore, necessary documentation was given to the 

participants and several visits to other plants were organized. 

III. DESCRIPTION OF THE TRAINING PROGRAMME 

The training programme at Schmidberger started with an overall 

visit to the factory during which the participants had also the 

~ opportunity to mP.e~ the key staff of the factory. The list of the key 

staff of the Schmidberger Factory and the main equipment available there 

are given in Annex Ill and IV. 

The general framework of the training programme and the individual 

interests of the participants were discussed and the time-table of the 

overall training programme was finalized. Details of the adopted 

time-table are given in Annex V. 

The actual in-plant training prograDDDe 3t Schmidberger was 

conducted so as to cover all three main phast• of "Design", 

"Mould-Making", and "Production". The training activities involved in 

each of these ?hases are described 'in the follo~ing paragraphs. 

l 
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The o.rerall phases oI selection vf suitable materials for various 

articles were thoroughly discussed and m~jor types of availabl~ material 

and their physical and chemical properties were reviewed. Materials that 

are most co.amonly used for this purpose,. such as lo;.1-density PE, 

high-density PE, PP, PS, ABS, rigid PVC, plasticized PVC, PA, PC, POM, 

i'MMA, MF, HF, etc. were describeci and introduced to the partic"i.pants. 

The design requirements for these kinds of material in relation to 

article design were reviewed and various considerations with respect to 

wall thickness, rounding of outer and inner edges, ribs, undercut, screw 

nuts, metal inserts, etc., were discussed • 

The trainees were also provided with information on prac~ical tests 

with which they could distinguish between various materials comparir~ 

simpl~ properties such as hardness, smoke when heated or burnt. and its· 

smell and sound-reflection properties. 

Various types of machinery available '~r the mounting an~ the mould 

and die were described. Among these, the following were discussed in 

detail: 

1. Injection-moulding machines 

2. Thermosetting-mould machines 

3. Extruder and blow-moulding machines • 

Various types of units and equipment were used together with this 

machinery, their classification and technical specifications were 

uxplained in detail. 

It was the objective of the training to provide full information on 

specific topics related to mould and die design and relevant infora:ation 

on Simple Cavity, Multiple Cavity, Two- and Three-piate Moulds. 

Four-plate Moulds, Split- and Side-pull Moulds, Sprocket-gear Moulds, 

Two- and Multiple-colour Moulds, Isolat1.Jn-channel and Hot-runner Moulds 

were provided. 

l 
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w~re reviewed and criteria for selection of suitable steel for different 

types of raoulds and steel-hardenin~ processes were explained. 

Various typ~s of mould units, which are mQstly standard, were 

reviewed, their specifications and appropriate use for different purpuses 

were discussed. 

Furthermore, the following listed topics related to various 

supplementary units of mould design were discussed and reviewed and their 

computational procedure explained. 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

Various types of sprues, runner and gates; 

~iffe~ent elements of sprocket-gear moulds; 

Different types of elements used in hot-runner systems; 

Cooling systems; 

Comparative illustration of compression moulds, transfer. 

moulds, injection moulds for thermosetting materials; 

Extruder dies, blow moulds and their different types of 

units. 

All the above mentioned aspects of mould and die design were 

discussed and reviewed with the participants by exar .. iniag more than 90 

riifferent selected layouts (designs). 

111.2 Training Activities in Mould-Making 

The training progral!DDe concerning mould making was mostly conducted 

in the workshop with practical illustrations. The training in the 

workshop covered various aspects of the use of the milling machine, copy 

milling machine, boring machine, spash e~~sion machine, grinding machine, 

lathe machine, etc. 'Che overall mould-making i>rocess in the workshop and 

proper use of the above maj~r machinery were illustrated and participants 

had the opportunity to observe their use by watching actual moulds being 

made in the workshop for thre~ different sizes of an article during the 

peri~d of training. 

I 
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=haracterist1cs: fuel automatic, cycles upprox. 8 sec., wall thickne~s of 

1 mm, hot nozzle, sleave ejector plate, article weight of about 55 gr. 

(for 1 lit~r size) which would be u5ed in the production machinery of the 

tjpe ES 500/250 with material PP, and shrinkage of 1.5%. 

Construction of a full-scale model of the article prior to mould 

making was also demonstrated and the participants were informed on the 

various types of material used for model making. 

The final stage oi the surfac~ finishing of moulds was shown and 

different types of surface-finishing meth?ds were discussed. 

Steel hardening processes involved in mould making were illustrated 

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

Furthermore, a number of old dies and moulds were dismantled for 

repair and the participants had the opportunity to observe the details of 

the moulds, ~ethods of repair of the damaged part uf the mould and the 

re-mounting. 

111.3 Training Activities Concerning Production Phase 

The training prograllDlle regarding ?roduction was mostly in the form 

of practical demonstrations in the workshop of the Schmidberger Factory. 

The main types of production machines mentioned earlier were discussed 

~ during this part of the training progra1J1111e. 

111.3.l Injection Moulding Department 

The training emphasized the major stages involved in production, 

such ~• fixing of the mould, trial manual runs for the selection of the 

best production setting (temperature, injection pressure, injection 

speed, post pressure, cooling, timing, etc.). 

A series of practical exercises were carried out during which e&ch 

of the above farameters were intentionally varied to illustrate to the 

participants the effect of each of these parameters on final ~roduction. 
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de.;crib.?d. 

Ill.3.2 Thermosetting Moulding Department 

In addition to the usual procedure as regards mould fixing and 

production setting as described ab~ve, specific topics related to 

production with thermosetting moulding, such as tabletting, pre-heating, 

metal inserts, were discussed and iemonstrated. 

The comparative demonstrations on the effect~ of pre·-heating on the 

production as related also to the varying wall thicknesses •ere made. 

III.3.3 EXl:ruder and Blow-Moulding Department 

Special features of production with extruder and blow-moulding 

machines, such as sizing die, coolint bath, take-off equipment, winding. 

and packaging equipment, wall thicknes~ control equipment, blowing 

equipment, t~ansporting equipment, etc., were demonstrated in addition to 

other gene~al aspects as described before. 

IV. ADDITIONAL TRAINING ACTIVITIES 

While the main emphasis of the programme at Schmidberger was given 

to theoretical and practical training in mould design and mould making 

as summarized above, the participants were also given the opportunity to 

~ visit other relevant departments of the factory, such as compounding, 

hot-fonning, finishing, etc., to offer them an overall view of the 

processes involved in mould design and mould making. 

F~rthermore, a. number of visits to other factories and institutes 

were organized and a list of such visits made is given in Annex VI. The 

participants were also provided with relevant documentation and reports 

that were available at Schmidberger and various booklets of other 

factories which were visited. A~nex VII lists the documents given to the 

participants. 
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Throughout the four-week training pro5ramme the coop~ration between 

the participants and the staff of the Sch~idberger Factory w~s smooth and 

fruitful. 

The scope of the training programme was designed to meet the needs 

of the participants, and it is expected that the training will prove 

useful to the participants. 

We would like to express our sincere thanks and appreciation to all 

involved in the organization of the training programme and would like to 

re-iterate our willingness to be the host institut~ for these training 

courses • 

VI. PROPOSAL FOR THE FUTURE 

Most of the participants are coming from tropical countries. 

According to our opinion a training progra111111e in early autumn would be 

best. 

Before coming to Vienna, the participants should be informed of the 

bus servic~ available from the airport to the city. 
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A.'\1NEX-I 

List of participants in e-~ Training Prograrrrne on r-t:>uld-design and 

M:Juld-r.iaking in 1983 

CDVINQl\N K.P. Central Institute of Plastics 

Engi.-ieering and Tools, Guindy 

MM>RAS 600 032, INDIA 

M:>HAMED NAINAR S .M. Central Institute of Plastics 

Engineering and Tools, Qrindy 

MM>RAS 600 032, INDIA 
IXJLAN'IO G::>nzal.o Duratec S.A. 

Casilla lOll 

SANTIACD, CllIIE 

HAGAN Albert Aicklo Gih::>c Electronics Co. Ltd. 

P.O. Box 577 

TEMA, GIANA 

K.MEro Keegan Mabvuto 

Vensley Plastic Prc.dt.ci:s Llmited 

P.O. Box 907 

BIAN'IYRE, .MMAWI 

NASSER Hussein Alala Al-Gundi Plastic Factory 

P.O. Box 4206 

ADEN, YEMEN 

l 
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1975 1976 1977 1978 1979 1983 

OOLIVIA x 

BULGARIA x 

J;:IURMA x x 
OIILE x 
OIINA x 
CX>I!MHA x x 

cn5TA RICA x 
ClJB1\ x 

c x 
x x x 

GIANA x 
INDIA x x xx 
:mrx:NESIA x 
IRAQ x 
JORDAN x 
MMAYSIA x x 
MM»ll x 
p~ x 
ElrSALVAOOR x 
SRI LANKA x 

TI\NZANIA x 
~I:W>-'IDBACD x 

YEr.e:l x 



ANNEX III 

STAFF 

KR Friederike WITI' Director General 

KR Dr. Erich WI'IT Director 

M:lgist. Gabriele WI'IT Deputy Director 

Herbert ~YERHOFER Plant f.'~1.riager 

Franz HIN'I'EREX:KER Prcxluction Supervisor 

• Training Manager Training Assistant 

Ing. Ing. Batu OZHAN Ing. Marcus WERSC • .tUG 

Designing Dept.: Ing. Ing. Batu OZHAN 

M:>uld Making Dept. : R:rnan BRUNNER 

Injections M:>uld Dept. : Miroslav RAIXJSIC 

Blow M:>ulding and 

Ext.rution Dept, : Anton SPRENGlAGEL 

Press MJulding Dept. : Ing. Marcus WERSONIG 

• 
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M::>Uldmaking w:::>rkslx:>p: 

Copy-milling machine 

Cbpy-rnilling machine 

Cbpy-rnill ing machine 

Milling machine 

Milling machine 

Milling machine 

Milling machine 

Milling nachine 

ANNEX-IV 

EQC 'I ?MEl,'T ----

Horizontal boring machine 

Div. dr:lling machines: 

'l\lming lathe 

'l\lming lathe 

'l\lming lathe 

Tu.ming lathe 

Shaping machines : 

Grinding machine 

Grinding Jl\3.Chine 

Sand-blast unit 

Electro-erosion m~chine 

Diprof il equipnent 

Biax equipnent 

Measuring equipnent 

2000 x 1000 nm '!OS 

1000 x 1200 nm '!OS 

Deckel KF l 

Deckel FP 1 

Deckel FP 2 IB 

6 T 75 

'!'hi ~1 

F 086 

H0-1 

Heid 

.Hopfg~er 

'Im 

Nils, and others 

Zocx::a 

Elb a.'"ld others 

Dieter HANSEN 750/S, and others 

-1 
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:Lnjectio.1 :.bu..l.ding ~partment 

TRIULZI 10 Kg. 

ENGEr.. 1200/900 
IDRA .MP 85 

BATI'ENFELD 3000 
STOBBE 2000 

ENGEL 1500/500 

ENiEI. 

IDRA 

IDRA 

ENGEL 

IDRA 

NETSTAL 

ENGEL 

ENGE[, 

ENGE[, 

ENGEL 

IDRA 

ENGEL 

ENGEL 

FNGEL 

ARBURG 

BA'IT.ENFECD 

BAT1ENFEID 

and others 

Div. OJnve}'Or and inking equipnent 

Div. Mills 

Blow !t:Juld.i.ng Dept. 

500 p 

MP 40 

MP 35 

350 p 

MP 30 

350 

500/250 

250/650 

300/150 

150/90 

MP 10 

100/50 

90/50 

50/50 

UNIMAT 

7,5 gr. 

2 gr. 

KAl1l'EX Blow-fobJJ.cling Machines up to 50 L. 

BEl<I.M Bl~ Machines HBD BA 2 

Div. OJnveyor and Cblouring ~pnent 

Printing-machines OOBUIT 
1 Printing-machines KAMANN witt elevator 

Printing-machines SIMA. ••••• and others 

• • • • and ot:h?rs 

I 
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Sixth In-Plant c:rroup Training Progra-rr.e in the field of M:>uld-design 

and .f.buld-making 

. Beginning 

Lunch 

EDi 

22 N::Jvember 

TUesday 

23 November 

wednesday 

24 N::Jvember 

'l'lulrsday 

TIME TABIB 

08.00 hrs 

12.00 to 13.00 hrs (except Friday) 

16.00 hrs (Friday 13.00 hrs) 

FIRST WEEK 

08.00-12.00 ~ting at Schnidberger 

Visit of the factoxy 

13.00-16.00 Design Departnent 

Discussion of the trainees' individual 

interests in the subject matter, 

questioos and answers. 

08.00-12.00 Design Departnelt 

c.alc:ulation of DDUl.d elenents, types 

of injecticn DDU.lds. 

13.00-16.00 Design Department 

calculation of steel, type of steel 

cl¥x>sing, haniening. 

08.00-12.00 Design Departnelt 

Design of, MJuld in respect to 1.aterial. 

13.00-16.00 Design nepartJrelt 

Shrinkage, oooling system, design of 

sprue runners and gates and Jt'Cllld uni ts. 
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Friday 

28 November 

M:>nday 

29 ltlvember 

'l\lesday 

30 November 

Wednesday 

1 December 

'lhursday 

2 Decanber 

Friday 

5 December 

M?nday 

6 Decanber 

'l\lesday 

08.00-13.00 

08.00-12.00 

13.00-16.'lO 

08.00-12.00 

13.00-16.00 

08.00-12.00 

13.00-16.00 

08.00-12.00 

13.00-16.00 

08.00-13.00 

08.00-12.00 

13.00-16.00 

08.00-12.00 

13.00-16.00 

\...Orks!np and injection-cr>uld Depurboc~t. 

Design l:Epartnent 

Single-cavity. Multi-cavity MJuld. 

\'l:>rksl"np 

l:ESi<;:l l:Epartnent 

Split, side i:ull ,..buld. 

Split, side pull ~d. 

I:Esign Depa.rtnent 

Three-plate, Fbur-plate M::>ul.d. 

W:>rksl-x>p and Injection-rroul.d DepartJnent. 

I:Esign I:Epartrrent 

Isolaticn channel, h:>t nmner :roul.ds. 

Isolaticn channel, h:>t nmner l'IDlll.ds. 

\'k:lrkshJp 

THIRD WEEK 

Design Deparbtent 

Sprocket gear ITOO.l.ds. 

Sprocket gear noulds. 

Design Depa.rtnent 

'.lw- and M.llti-a:>lour noul.ds. 

W:>rksh:>p and Injection-m:JUJ.d DepartJnent. 

) 



7 Decer.lber 

Wednesday 08.00-12.00 Design Departrrent 

Technical nould designs. 

13.00-16.00 Technical nould designs. 

8 Decanber 

. Thursday Public lbliday 

s Decanber 

Friday 08.00-13.00 WJ:rksrop 

mJRl'H WEEK 

• 12 Decanber 

M:>nday 08.00-12.00 Design Departnent 

'Itenmsetting materials, design of 
the.mDsetting noulds, transfer noul.ds. 

13.00-16.00 Themosetting Departlrent. 

13 December 

TUesday 08.00-U.OO Design Departnent 

Extruder nachines, design of dies and 

Blow rcoulds. 

13.00-16.00 Blow rrould Department. 

• 14 Decenbe.r 

Wednesday 08.00-U.OO Design Department 

Foaming-Expandet polystrol, J1'0Uld of 

expandet materials. 

13.00-16.00 'lb visit SCS 

15 DecE!nlbar 

Thursday 08.00-U.OO Design Department 

())pies of interesting designs for the 

Trainess. 

13.00-16.00 To neet with Mr. Gl.mnen at the VIC. 
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Friday 

19 necanrer 
f·t>nday 

08.00-13.00 

08.00-12.00 

13.00-16.00 

l·.brkshop. 

FIF'lll \~< 

Individual discussions. 

Closing session. 

-1 



. 28 Novanber 

2 necember 

• 
7necenber 

14 necember 

• 
16 necenber 

ANNEX-Vl 

PIAl'fl' VISIT 

HascO Qmtramsdorf 

M:luld Ulits 

Dieringer 1230 Wien 

M:ldern nould-;naki.ng and 

Injectioo-noulding ccrcpany 

Porit Hartschaun Sclrnidberger 

G.m.b.H. 

Foaming-Expandet Polystyrol 

Ing. Stefan POltner U20 Wien 

K.G. 
Steel hardening 

Kunststof f institut 1030 Wien 

P.esearch ard Test Ldlx>ratory 

scs VOsendorf 

Slq;ping 

Allgeneine Unfallversichenmgsanstalt 

UOO Wien 

Test Iab:>ratory 

--1 
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ANNEX-VII 

Special Papers 

HOLS - Injection nnulding 

rl"1E - Hot run..'ler catalog 

Pl..ASTIC Service G.m.bH. - Hot runner systans "Thenroject" 

Prospects of visited factories 

Social Events 

illnch - Sl'DWing City SUd 

Dinner - Chinatown 

(Schmidtel:lJer) 

(Schnidbe.rger) 
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A~-:EX-VIII 

Fl\CTS AOOUI' SO ~UDBERGER 

HISIORY 

The (l)[[Jlail.Y was foundeO in 1922 by ~- Heinrich SOIMIDBERGER. 

Mr. SchnidbP_rger, wh::> died in 1965, foresaw the inport.ance of 

plastics al=eady in the begir..ing of his w::;rk. 

A number of production sites that had originally been lcx=at.ed in 

different areas 1Nere concentrated at the Vienna-Liesing plant in 1960. 

This plant, which covers an area of 73.000 m2 incltrles 2 large 

w:>rkshlps si~ atout 27. 000 m2• '1h:! cxr.pany' s managenent and 

adninistration are located in their own office-ru.ilding in the secxn:i 

district of Vienna. 

'1h:! cx:npany's management is headed by Mrs. F. Witt, the foundeI;'s 

daughter, and Dr. Witt, rer husband. 

-1 
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