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I. INTRODUCTION

Trained man-power requirements have been continiously increasing during
the last years, particularly in developing countries, paraliel to the observed
rate of developments in plastic technology. In response to this need of trained
staff, the United Nations Industrial Development Organization (UNIDO), has
been offering training opportunities to techniciaus and engineers from developing
countries ia the field of plastics processing. UNIDO, in cooperation with the
Austrian Federal "Ministry of Education ard Fine Arts, the Austrian Federal
Chamber of Commerce and the /Association 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 Laboratorium
fir 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 overali 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 n 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 moulid 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 list 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 in thi~ 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 relevant theoretical and practical
aspects of mould-design, mould-making technology and related topics in plastic
processing.

The scope of the programme was accordingly developed, to provide detailed
information on theoretical and practical aspects of mould design. Emphasis was




given to practical werk, both in the workshop” for mould making and for production =
The participants had the opporiunity to get first-hand information o most

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

I11. DESCRIPTION OF THE TRAINING PROGRAMME

The training programme at Schmidberger started with an introductory visit
to the factory where the participants had the opportunity to meet the key staff
of ,the factory. A list of the key staff of the Schmidberger Factory and the
main equipment in use on its premises are given in Anrex III and IV. At the
beginning of the training the individual interests of the participants and the
general framework of the training programne were discussed and the overall
time-table of tne programme was finalized., Details of the time-cable are
listed in Annex V. The actual in-plant training concucted at Schmidberger
covered all three main plases of “Design", "Mould-making", and "Production”.

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

[Z1.17 Mould Design

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

The design requirements for these kinds of material in relation to article
design were made and indepth discussions with respect to wall thickness, rounding
of outer and inner edges, ribs undercut, screw nuts, metal 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
its smell and sound-reflection properties, was provided to tie participants.

Various types of machinery available for the mounting and the mould and
uye were described. This includes detailed discussions on:

1. Injection-moulding machines
2. Tnermosetting-mould machines
3. Extruder and blow-moulding machines.




Different types of equipment and units used together with this machinery, their
classification and technigal specifications were explained.

The main objective of the training was to provide full information on specific
topics related to mould and dje design and other reolated information on Simple
Cavity, Multiple Cavity, Two- and Three-plate Moulds, Four-piate Moulds, Split-
and Side-pull Moulds, Sprocket-gear Moulds, Two- and Multipie-coliour Moulds,
[solation-chanel and Hot-runner Moulds, etcs

Moreover, the available types of steel used fur mould making were reviewed and
criteria for selection of suitable steel for different types of moulds and steel-
hardening processes were explained.

Review of various types of mould units, which are mostly standard, were
made, their specifications and appropriate use for different purposes were discussed.
Furthermore, various supplementary units of mould design such as; runner and gates;
elements of sprucket-gear moulds; elements used in hot-runner systems; and €001 ing
systems, etc. were discussed and reviewed and their computational procedure was
explained. -

The particippnts were provided also the opportunity to examine, different
selected layouts (designs) , available at Schmidberger during which all the above
mentioned aspects of mould and dye design were discussed and reviewed.

.111.2 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
mitlirg machine, copy milling machine, boring machine, spark erosion machine,
grinding machine, lathe machine, etc., were given. The ouerall process of mould-
meking in relation to the above machinery was shown in the workshop. 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 observe the details of the moulds, metnods of repait of the damaged
part of the mould and their mounting, The final stage of the surface finishing of
mouids was shown and fifferent types of surface-finishing methods were disgussed.
Finally, steel hardening processes involved in mould making were illustrated
during a visit made tc a plant specialized in steel hardening.

II1.3 Productioq

The train.ng programme concerning production of moulds and dyes was condusted
primarily in the form of practic:l demonstrations in the workshep of tha
Schmidberger Factory. Ouring this par: of the training programme, the main tyrpes
of productionmachines mentiuned earliar were demonstrated,




1ii.3.0. Injection Moulding Department

Ouring the training in this department, eaphasis was given to the 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.

111.3.2. 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.

I11.3.3. Extruder and Blow-Moulding De partment

Various features particular to the production with extruder and blow-
moulding machines; such as sizing dye, cooling bath, take-off equipment,
winding and packaginy 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 Schiidberger was theoretical and practical training in mould
design and mould making. However, the participants, made brief visits to
other relevant departments of the factory, such as compounding, hot-forming,

finishing, etc., to have an cverall view of “he processes involved in plastics
technolog;y .

Furthermore, a nurber of visits to other facteries and institutes of
interest were also organized. A list of such visits made during the period
of trainirg is given in Annex VI. Relevant documentation ard reports that
were available at Schinidoerger and various boolkets of other facto-ie-
which were visited were distributed to the participants. Annex VII lists
the documents provided to the participants within this context.




V.  GENERAL QOMMENTS

It is noteworthy to mention that the cooperation between the participants
and the staff of the Schmidberger Factory was smoth and very fruitful throughout
the entire duration of the training programme. Particular attention was
devoted to the design of the scope of the training porgramme so as to meet
the needs of the participants, and it is hoped that the iraining will prove
rmost useful to the participants in their future activities in this particular
field. We would like to express our thanks and appreciation tc all institutions
involved in the organization of the training progcamme and simultaneously
éxpress our willingness to be the host institute for future training courses.




AVIEX -1

List of carticipants in the Training Prosramme on lMould ~ desicn

- and Mould — making in 16385

GLELE ATANHANZC Societé Haticnale de
Bonaventure Commercialisation des 2roduits
Pctroliizrs (SONACCR)
Aveaue d'Craano
P.0.Box 245
7otonou
MAUNG LAUIG AYE : tleavy Iadustbtries Corp.
370 G.P.0.
Rangoon
BONG DOK HAUW Institute of Hign - Molecular
Cnemistiry
® Acadeny of Scicnces
Yyongyang
SHEO CHAP SING Plastic Industry (MTIUS) Ltd.
Daniel J. Quay 'D' Road
Port Louis
ST. ROSE Ricardo Metal Industries Comgany Ltd.
Private RBag 121
Port of Spain

B. M. PATEL Central Institute of Plastics
Engineeriang and Tools
A2-349, Phase II
Vatva Iandustrial Estate
Anmedabad - 382445




ANNGEX — TT

1975 1976 1977 1978 1979 1983 1984 195

AEIN - — - - - - - %
BCLIVIA - - X - - - - -
BULIARIA - x - - - - - -
SURIA - - - X X - X X
TITLE - - - - - < - -
CITVA - - -~ - x - - -
SOLONBIA - - X X - - - -
TOSTA RICA - - - - X - - -
nUBA x _ - - - - - -
CTPRUS X - - - - - - -

. B3TPT - x b'e X - - - -
SHANA - - - - - X - -
INDIA b'd - - x - X X - X
INDCNESIA X - - - - - - -

IRAQ - x - - - - - -
JORDAXN x - -
KOREA - - -
TALAYSIA x - - x

MALAWI - - - - - < - -
MAURITIUS - - - - - - - X
MOZANBIQUE - - - - - - X -
PANAMA - - - - x - - -
EL-SALVADOR - - x - - - - -
® SINGAPORE - - - - - - < -

SRI LANKA - X - - - -

SUDAN - - - - - - x -
TANZANIA X - - - - - - -

TRINIDAD-TOBAGO - - - X - - - X

YZ2UEN - - - - - X X

g
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STAFR

KR ¥riederike WITT Director Generai

KR Dr, XErica WIT? Director

Yag. Gabriele WIT?T Jeputy Director

derbert MAYSERIOFZT Plant Manager

Ing. Markus WERSONIG Producvion Manager

Ing. MNarkus WERSONIG Training Manager

Heinz SCHRUDL Traiaing Assistant
o

Desiga Dept: Heinz SCUROUL

'Mould Making Dept: Roman BRUNNER

. Injections ilould Dept: Viroslav RADUSIC

Blow lMoulding and .

Extrusion Dept: Anton SPRESGVAGEL

Press lioulding Dept: Ingeborg KOMAREK
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ANNEX - ¥

Bizath In-2iant sroud Training Programse in the field of

i'ould Desizn and Vould Makingz, Vienna 11 Nov. to © Dec. 1545

Beginning
Iunch
End

First "leek

11 November

TIVE  TABLE

D]

Moaday

12 Yovember

Tuesday

135 Noveaber

Wednesday

14 November

' Tnursday

15 “Tovember

Friday

Second "eek

13 November

Wonday
19 November

Tuesday

20 Movatiber

Wednesday
21 toveimber

Thursday
22 Noveunber

Friday

03.C0 Lhrs
12.C0 to 13.0C (except Priday)
10.00 hrs (Friday 14.00 urs)

Viesit to the factorys

Design department:
Discussion with trainees coucerning
iadividual interest in the subject watter,

questioas and answers.

Calculation of mould elewents, types of
injection moulds.

Desiga of mould ia respect to material,
shrinkage, cooling systea, design 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 aould.
Workshop aad injection mould departument.

Isolation ecihannsl, not runner moulids.
Sprocke?t gear moulds.

YOTKBLOY .




Tnird ‘Week

25 November

Mondarr

26 Novemoer

Tuesday

27 Novemper

Wednesday

23 Noveiwber

Thursday
29 Novenber

Friday

‘ Pourth VWeek

2 December
Monday

5 December

Tuesday

4 December

Wednesday

. 5 December

Thursday

6 Deceuber

Priday

Sprocket gear mouldss

T™wo aund multi colour mculds.

Workshop and injection mould dcpartment

Technical mould designs.

continued from tne above.

Workshop.

Thermosetting materials, design of
thermosetting moulds, transfer moulds,
Tnermosetting aepartment.

Extruder machines, desiga of dies and
blow moulds.
Blow mould department.

Poaming - e<xpanded polystyrol mculd of
expanded materials,

Copies of interesting designs for tie
trainees.

Discussion with substantive officers
at UNIDOC.

Worksnop
Individual discussions,

Closing session.




14 Zov,
Tussday

15 Yov.
—_—N
wonday

20 Nov.
£ MOV,

VleGnesday

21 Yov.

22 Yov,
CCERSACA KN

27 Nov.

29 Yov,

03 Dec,

QLASY - VISIR
Kunststoffinesitus Wien 3
Researcn aad Test Laboratory

ilexinger Wien 23

lodern mould maxer.

Pori{ Eartschaum Gamoi. (Scumidverger)
Foaming-expandet Polystyrol

Sedlak Wien 23
¥odern mould maker

Sucnsbaum Wien 23
Speclal mould maker

Battenfeld Kottingbruan

Ledl Tatvtendors
Reinforced Plastics

Belum Qraisiaver
Blow mould machines

Cincimnati MILACRON Wien 23
Hasco Gunirassdorst

Mould units
Huber&Drott Wien 22
Ing Stefa'. D6liner K.G. Wien 22
Steel hardening

Dianer - Gogser Biexrxlinik Wien 1
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viould Making Standards

injection loulding Teciinology

vart I: Design of louldiags

fart II: llould Coustruction

HOEC!ST Introduction to ti.e
Teciinology of Plastics
rart I: The structure and properties of
Part II: Tue processing of plastics

vlastics in action
Prospects of visited factories
Some Papers about materials

Souwe coples about interesting moulds and mould

Social Events

Dinner - GOsser Bier Klianik (Schmidberger)

plastics

designs
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“he company was founded in 1622 by Y¥r. Heinrieh

lle SOLANTICH
SCZXIT3ERGER,

Sr. Schmidberger, who died in

965, foresaw tue iaportance

0% plastics iz %he earliesty stages of hig activities,

A number of production 6ites that had originalliy beoa

1ocated in dilferent areas wWors conceantrated ay Vae Vienna-

Liesing plant in 1960

This plant, waich covers on area o7 73.000 w2 inciudes 2

large workshops sized avout 27.000 uw2. The COLpPany’s wannement
(<] [&]

XY

)

a4 administration are Located in their own oX{ice-builcing

it Vienna II.

The company a fagenent is headed by Vrs. Witt,

L ]

Tounders daughter, an

d Dr. Witt, her husbang.
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