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T .. INTRODUCTION 

Trained man-power requirements have been continious1y increasing during 

the last years, particularly in developing countries, paral1el to the observed 

rate of deve1opment5 in p1astic technology. In response to this need of trained 

staff, the United Nation~ Industrial Development Organization (UNIDO), has 

been offering training opportunities to techr.icia11s and engineers from developing 

countries in the field of plastics processing. UNIDO, in cooperation with the 

Austrian Federal 'Ministry of Education a~d Fine Arts, the Austrian Federal 

~hamber of Commerce and the A>sociation of Austrian Industrialists, has 

been organizing the training programmes in the fields of plastics technology, 

synthetic fibres, mould making, and mould design. 

Within this context, it is noteworthy to mention thet the Laboratoriurn 

fUr Kunststofftechnik at the technishe Gewerbemuseum (LKT/TGM), has held 

fourteen training programmes since 1970 in the field of plastics technology. 
In 1974, training in a synthetic-fibre programme was initiated, and in 1975, 

mould-making and mould-design group was included within the overall scope of 

the plastics-technoloJy programme. 

The in-plant training programme in the field of mould design and mould 

making was of four weeks duration ( 11 November to 6 December 1985). It was 

the eighth course on the subject held at the Schmidberger Factory in Vienna. 

The co··~se was attended by six participants from Burma, India, Benin, Korea, 

Trinidad and Mauritius. 

The participants, prior to this course on mould design and mould making 

also attended a six-week training programme on ''Plastics Technology" at LKT/TGM. 

A full list of participants of this year's training programme on mould design 

• and mould making is given in Annex I. An overall 1ist of participants which 

have taken part in all the past training courses held at the Schmidberger 

Factory since 1975, is given in Annex II, to give an overall view of the 
training provided ~n thir particular field. 

II. GENERAL SCOPE OF THE TRAINING PROGRAMME 

The main objective of the training programme as in earlier years, has been 

the provision of intensive training covering 1·elevar1t theoretical and practical 

aspects of mould-design, mould-making technology and related topics in pl;1stic 

processing. 

The scope of the programme was accordingly developed, to provide detailed 

information on theoretical and practical aspects of mould design. Ernpha~is was 



given to practical work, both in thE: workshop'for mou1d making and for production• 
The participants had the opportunity to get first-hand information ou most 

of the main equipment. Necessary documentation was provided to the participants 
and several visits to other plants were oraganized. 

III. DESCRIPTION OF THE TRAINING PROGRAMM~ 

The training programme at Schmidberger started with an introductory visit 
to t~e factory where the participants had the opportunity to meet the key staff 
of,the factory. A list of the key staff of the Schrnidbe!"ger Factory and the 
main equipment in use on its premises are given in Annex III and IV. At the 

beginning of the trainir.g the individual interests of the participants and the 
general framework of the training programme were discusseJ and the ove~dl1 
time-table of tile programme was finalized. Details of the time-cable are 

• listed in Annex V. The actual in-plant training conr·JCted at Schmicberger 
covered a 11 three main p 1 as es of 11 Design 11

, "Mou 1 d-mak i ng 11
, and 11 Production 11 • 

The essential training activities of each of these phases are described in the 
following paragraphs. 

• 

IlI. 1 ~ou1a OesigR 

Training-provided as regard to this particular topic included the overall 
phases of selection of suitable materials for various articles. Detailed 
discussions were held concerning types of available material and their physical 

a~d chemical properties. Materials that are most commonly used for this purpose, 

such as low-density PE, high-density PE, PP, PS, ABS, rigid PVC, plasticized 
PVC, PA, PC, POM, PMMA, MF, HF, etc. were described and introduced to the 
participan+:s . 

The design requirements for these kinds of material in relation to ~rticle 
desiqn were made and indepth discussions ~ith respect to wall thickness, rounding 
of outer and inner edges, ribs undercut, screw 11uts, rneta 1 inserts, etc., 

were made. Information on practical tests to distinguish various materials, 
in which simple properties such as hardness, smoke when heated or burnt, and 
it£ smell and sound-reflection properties, was provided to the part~cipants. 

Various types of ma-:hinery available for the mounting and the mould a.nd 
..:.;e were described. This includes detailed discussions on: 

1. Inj~ction-moulding machines 

2. Tner~osetting-mould machines 

3. Extr·uder and blow-moulding machines. 



Different types of equipffient and units used together with this machinery, their 
classification and techni~a1 spec~fications w€re explained. 

The main objective of the training was to provide full info~mation on specific 
topics related to mould and dje design and other r~·iated information on Simple 

Cavity, Multiple Cavity, Two- and Three-p1ate Moulds, Four-piate Moulds, Split-

and Side-pull Moulds, Sprocket-gear Moulds, Two- and Multip1e-co~our Moulds, 
Isolation-chanel and Hot-runner Moulds, etc7 

Moreover, the avai1able types of steel used f Jr mould making were reviewed and 

criteria for selection of suitable steel for different types of moulds and stee1-
hardening processes were explained. 

Review of various types of ~ould units, which are mostly standard, were 

~ade, their specifications and ·lppropriate use for different purposes were discussed. 

Furthermore, various supp1ementary units of mou1d design such as; runner and gates; 

~ elements of sprocket-gear mou1ds; elements used in hot-runner systems; and coo~ing 
systems, etc. were discus~ed and reviewed and their computational procedure was 
exp 1 ai ned. · 

• 

The participµnts were provided also the opportunity to examine, different 

selected layouts (designs) , available at Schmidberger during which all the above 
mentionP.d aspects of mould and dye design were discussed and reviewed . 

. III.2 Mould-Making 

The training programme dealing with mould making was mostly undertaken in the 
workshop. Practical illustrations dealing with various aspects of the use of the 

millir.g machine, copy milling machine, boring machine, spark erosion machine, 

grinding machine, lathe machine, etc., were given. The o~erall process of mould

making in relation to the above machinery was shown in the workshor. The participants 
also had the opportunity to observe actual moulds being made. Furthermore, a number 
of old dyes and moulds were dismantled for repair and the participants had the 

opoortunity to obser~e the details of the moulds, metnods of repairl of the damaged 

part. of the mould and their mollnting. The final stage of the surface finishing of 

mouids was shown and fifferent types of surface-finishing ~ethods were discussed. 
Finally, steel hardeni"g processes involved in mould making were illustra{ed 
during a visit made tc a plant specialized in steel hardening. 

III.3 Production 

The train:ng programme concerning production of moulds and dye~ was cundv~ted 
~rimarily ~n the form of practic:~ demonstrations in the worksho? of th? 

Sthr11i dberger Factory. During tr,i s par:: of the tr:ii ni ng p~ogramme, th~ main types 
of product ionmachinE·s ment i uned earl h~r v1ere demonstrated. 



Il~.3.l. Injection ~ouldir.g Department 

During the tra~ning in this department, ~1phasis was given to tl1e major 
stages involved in production, such as fixing of the mould, trial manual runs 
for the selection of the best production settings (temperature, injection 
speed, post pressure, cooling, timing, etc. ) To illustrate the effects of 
these parameters on the final production, a series of practical exercises 
were carried out during which each of the above parameters were intentionally 
varied. Auxiliary units used with injection-moulding machines were also 
described. 

III.3.2. Thermosetting Moulding Department 

Specific topics related to production eith thermosetting moulding, such 
as tabletting, pre-heating, metal inserts, etc., were discussed. These 
production methods were demonstrated to the participants, in addition to the 

~ general procedure involved in mould fixing and producrion setting as earlier 
described. 

• 

III.3.3. Extruder and Blow-Moulding Department 

Various features particular to the production with extruder and blow
moulding machines; such as sizing dye, cooling bath, take-off equipment, 

winding and packagir.~ equipment, wall thickness control equipment, blowing 
equipment, transporting equipment, etc., were demonstrated, 

IV. INFORMATION ON FURTHER TRAINING ACTIVITIES 

As can be noted from earlier described activitied the main emphasis of 

the programme at Sc~ai~berger was theoretical and practical training in mould 
design and mould maki11g. However, the participants, made brief visits to 

other relevant departments of the factory, such as compounding, hot-forming, 

finishing, etc., to have an overall view of ~he proce~ses involved in plastics 
technology. 

Furthermore, a nuwber of visits to other factories and institutes o: 
interest were also organized. A li$t of such visits made during the period 
of traini~g is given i~ Annex VI. Relevant documer1tation ard report~ that 
were available at SchmidDerger a11d various boolkets of other facto·ie= 
which were visited were distributed to the participants. Annex VII lists 
the documents provided to the participants withi~ this context. 
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V. GENERAL ill:-'.M8·<1:'S 

It is notewur+.hy to rr12ntion that the cooperation between foe participa.'1ts 

and the staff of t.'1e Schmidberger Facto:ry was srroth and ve:ry fruitful throughout 

the entire duration of the training p:rojrarrrre. Particular attention was 

devoted to the design of the scope of the trainL11q porgramre so as to rreet 

the needs of the participants, and it is hoped that the ~raining will prove 

nost useful to the participa.'1ts in their future activities in t.'1is particular 

field. We would like to express our thanks and appreciation to all instit~tions 

iJ1volved in the orgaIU.zation of the training p:roj..:-arme and simultaneously 

express our w~llingness to be the host instjtute for future training courses . 
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Ax:;31 - I 

List of E3rti~iJants in the Trai~ing Pro;ra~ne on ~ould - design 

and ~ould - ~ak~ng in 1985 

GLELZ A~lAXHA!~ZO 
Bo1la.ven tu re 

MA.UNG I:.iAu:IG AYE 

BONG DOK HA~~ 

SHEO CHAP sn;G 
Daniel J. 

ST. ROSE Ricardo 

B. M. PATEL 

Societ~ ~aticnale de 
Commercialisation des ?roduits 
J>ctroli9rs (SONACC'P) 
Avenue d'Cn-..ar~o 
l'.0 .. :3ox 245 
'jo tonou 

iiaavy Industries Corp. 
570 G.P.O. 
Rangoon 

Institute of Hign - Mo:ecular 
Chemistry 
Acaderr.y of Sciences 
T!yongyang 

Plastic Industry (~T~US) Ltd. 
Quay 'D' Road 
Port Louis 
~ctal Inlustries Cora~any Ltd. 
P ri va te 13ag 1 21 
Port o:!' S~ain 

Central Institute of Plastics 
E;tgi1weri1 .. g and Tools 
A2-549, I'hase II 
Vatva Industrial Estate 
Ah.medabad - 382445 



A ~r-..r,..,.,r' 
1'l.l~ .. \. - II 

1975 1976 1977 1978 1979 1983 1 <)G.+. 1905 

;:)....., .... ~ 'r 
··~J't.iU x 

"SC' ..UIVIA. x 

RiJ:LJ'.JA'RIA x. 
"3Ul.;.:A x x x x. 
f"l~: T 1 "';" x ~ 1 _._ J..Ju 

C Tr·; A x 
• 

CG.i:,c1;::13IA x x 

COS'I'A. RIGA x 
'":UgA x 

CTi'RUS x 

• EG· .. l"PT x x x 

f}HA;~A x 

rnrA x x x x x 

I ;-{DC;lZSIA. x 

PU.Q x 
.r Cr:t DA.:~ x 

KOR?.:A. x 

r.:ALAYSIA x x 

i.1ALAWI :;{ 

r.:A.UlU T IUS x 

:.10zA:.:"BIQuE x 

?A;iA7.lA x 

EL-SALVADOR x. • sr;;GAi'ORE x. 

SRI LA.:~KA. x 
S\J "9A~i x 

~,\;;zA;;IA x 
Trn;aDAD-TOBAGO x x 

yz:,JEN x x 
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A.LriBX - III 

STAFF 

KR f'riederike '.'/ITT 

KR Dr, Erich WITT 

~ag. Gabriele WITT 

l-Ierbert Y.AER.tlOFER 

Ing. Markus WERSONIG 

In~. Markus WZRSOXIG 

Heinz SCiiRuDL 

·~ould ~aking ~e~t: 

. Injections ~ould Dept: 

Blow ~:ioulding and . 
Extrusion Dept: 

Press ~oulding Dept: 

Director Genera:i. 

l)irector 

::Jeputy Director 

?le.nt !far.ager 

Production Mana~er 

Trainin~ ~anager 

Trainin6 Assistant 

Heinz SC:HRODL 

~Hroslc..v HADUSIC 

Ingeborg KO¥.i.Ai1::.!:K 
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j \. • • 1 ', , I I~ -'· 'i 

Xillir.g r;:.a.cr.~ne 

, .._, 
... a. .. r.e 

Turr.ir.g 

Tu.rr.ing la the 

Sha~ing ;;a.chir.es 

Grindir.g ir.acr.ir .. e 

Grinding :::.achine 

Eleotro-erosion ir.aohir.e 

2000 x iOCO 
100() 4 i200 

Dec~e: ~V' . I 

DecA.el :?2 • I 

Deck el "'i? 2 
c M 75 .. 
,..., .. ., ... r.:..o.-. 
F~( 086 

Heid 

Hopf gart44er 
TOS 

~ ~()S 

~ ~OS 

--.... ~ 

.Xils and ott-.. ers. 

Zocoa 

Elb and. others • 
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In~ection ~oulJing Jept. 

I :.;RA. 

~~;r;~~ 

STu"f3~E 
Ei\; 1 ;:+;1 
Ei·r 1 ;J~L 

ID'.L\ 
r·J:U 

I)HA 
F~:G~L 
?:NG:~L 

·i~ ,i·1Zii 
E~; ;EL 
~T,/ 1 ;z L 
IDTU 
E~r<;EL 
E ~{ 1-;"SL 

ARBUT{G 
"BAr~TE:~FELD 
JA'I1T.1!;1rFZL°J 

and others 

1 0 ~\(; 
1200/3000 
r.~P 05 
3CC:O 
4400/550 
2000 
1500/500 
500 p 
:·:';_? 40 
(,7[ .35 
350 p 
l:P 30 
50C/25C 
;~:,io/6:io 
250/650 
250/650 
300/150 
150/90 
r.1? 1 o 
100/50 
90/50 
50/50 
u;JBI.AT 
7,5 gr 
2 gr 

Div. Conveye:::- and inking equipment 

Div. Kill~ 

Blow ~oulding Dept. 

KAUTEX Blow - Xoulding Machines up to 50 1 

BEKU.fi Blow - Moulding r1:achines HBD BA 2 

ani others. 

Div, Conveyor and colouring Equi~ment 
t'rir.ting - machi_nes DUBGIT 

:Printing - mo.chines KA.:.:A~rn with elevator 

?rinti11g - :;;achil•es sn:,'\. :.lil.d others 
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Ei,c:::1th ln-.Pla:it f'Tv'-<J ·rraininf; i'rogra.::i::ie in the field of 

~ould Design and ~ould ~aki~;. Vienna 11 Nov. to 6 Dec. 19d5 

Beginning 

Lunch 

End 

~irst ''leek 

11 ~fovember 

Tuesday 

1) Nove,nber 

Wedr.esday 

14 November 

Tnursday 
15 ,.rovembe r 

Friday 

Second 1'!e0k 

18 ~;ovcrnher 

r'iionday 
19 ~;ovcmber 

Tuesday 

','/edne sde.y 

21 tiovnrnbe L' 

·.rnursday 

22 t·;ove1nbe r 

Friday 

'.i'H:.S TA l3LE 

Oo.00 hrs 

12.CO to 15.00 (except Friday) 

1b.OO hrs (Friday 14.00 i<rs) 

Vi~i. t to tl1e factory; 

Discussion with trair.ces concerning 

i~dividual interest i~ the cubject iliatter, 

questions and auswers. 

Calculation of mould elementn, typos of 

injection moulds. 

Design of moilld in res~~~t to material, 

shrinkage, cooling nystem, desif;r• of 

sprue, runr.ers and 6B te s and mould uni ts. 

Workshop and injection mould de~artmento 

Single-cavity, multi-cavity mould. 

Split, side ~ull mould. 

Three-plate, four-plate raould. 

Workshop ac.d injection mould J.e t'artmen t. 

Isolation channel, hot runner moulds. 

Sprocket gear moulds. 

'-orksr.otJ• 



Third Week 

25 :;ovember 

r.:oada~r 

26 November 

Tuesd£.y 

27 Nove:uber 

Wedaesday 

2<3 :~ove: .. ber 

·rhursday 

29 November 

Friday 

• "5'ourth \'leek 

• 

2 December 

Monday 

j D0cember 

'foesday 

4 December 
Wednesday 

~ December 

Thursday 

6 De ce;nber 

Friday 

S~rocket gear moulds~ 

Two anl multi colour hloulds. 

Workstop and injection mould dopartrnent 

1echnical mould designs. 

continued. fror:i th~ above. 

Workshop. 

Therruosetting materials~ design of 
thermosetting moulds, transfer moulds, 

Tr.e rmo setting d.epartrr.on t. 

Extruder ~achines, desigu of dies and 

blow 11oulds. 

Blow mould de~artment. 

Foamin.; - '1Xpanded polye1tyrol llil'Uld of 

ax)antied materials • 

Co~ies of interesting J.esigns for tr•e 

trai:-.. ee s. 

Discussion with substantive officers 

at UNIDO. 

Worlrn:Cwp 

Individual discussions. 

Closing session. 



':'uesday 

16 :~ov. 

;.;onday 

20 ~\av. 

Wed.rn~sday 

• 21 ~~ov. 

22 :·;ov. 

27 Nov. 

29 "-:-ov. 

04 Dec. 

• 05 Dec. 

0) Dec. 

Wien 3 
Researci'. Test Labora~ory 

D:!.erir.ger Wien 23 

Pori t r:artscl:au::. G;;.o~1. ( i.ic:i.ll.ii.lberger) 

Secilak 
Foar;:.ing-expannet Polystyrol 

Wier. 23 
Ir.oderr .. r..ould ;:;iaker 

:Sucr .. sbaum 

S~ecial r..ould r..aker 

Battenfeld 

Ledl 

Reinforced Plastics 

Bekum 

Blow mould machines 

Cincir.i..'1.a ti ~GLA.CROX 

Has co 

I'.:ould uni ts 

Huber&Drott 

Ing Stefa·. ~oltner K.Go 

Steel hardening 

Dinr .. er - Gosser Bierkli:: .. ik 

Wien 25 

Kottingbrur •. c.. 

~rai s;;;a\.4e r 

Wien 25 

Gun tra..·.sdo rf 

Wien 22 

Wien 22 

\'lien 1 
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..... , ._ ..... - ·, ..L~ 

Speci8.l Payers 

HULS lnjection ~.:0\..1.ldint; TeC•i.~10logy 

~art I: Design of ~ouldings 
Part II: ~ould Constr~ction 

HOECHST In troduc ti or .. to t~.e 

Technology of .i1 lastics 

r'art I: 'rhe st:-ucture a!"'.d properties of plastics 

Part II: Tne processing of plastics 

rlastics in action 

Prospects of visited fact0ries 

Some ?a~ers about waterials 

Soue co~ies about interesting moulds and mould designs 

Social Events 

Dinner - Gosser Bier Klinik ( Scr .. rniLiberc.;e .r:} 
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J ..... ... ~922 by Xr. 

. . 
Xr. Sc::-4' .. :i.liberger I wr.o diod. in ~ 965' foresaw the im~ortw-.co 

.:.,.. ..... tt.e earliest st~ges of his activities. 

located in ditfare~~ ~reas ware concentrated at the Vie1•na-

':his p:a...'1t, which cover.:; :::-. are&. o~ 7~.ooo iu2 ir.ciuut:is 2 

large workshop.;; sizeJ. about 27. 000 r..2. ~he oo;r.pany's ..iann.~ei11er. \; 
ar.d adwi~istratio~ are locate~ i~ their vwn offioe-bui~din~ 
ir. Vier.na :::::: • 

vii t t • ti•o 
tour.ders daugr.ter, ar.d Dr. W;;.tt, her :r.usbancl. 




