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I .  A B S T R A C T

Training in mould design, mould making, betterment and creating a 

tool-room,

SI/PDY/S3/801/ 11 - 03

Assessing the needs o f mould designing - repairing and maintain

ing as well as the problems o f a tool-room's establishment.

Duration o f the mission 7 weeks/ Aden 11,4.1984 - 21.5.1984, 

plus f l ig h t  and briefing and dcbrifing. A1 Gundi Plastics 

Factory, Aden (established in  1972) with 6 fu lly  automatic 

in jection  moulding machines and count about 44 d ifferen t in jection  

moulds fo r  various, most o f them household a rtic le s .

The in jection  moulds are imported from Japan, Denmark, W, Germany, 

Ita ly  and India.

No considerable maintenance has been available up to the present 

time, the technological leve l is  low and the greatest problem is  

the lack o f quality control, mould designer and mould making 

workshop.

The main d if f ic u lt ie s  are :-

a l l  machines equipments, devices and materials have to be 

imported from abroad.

No experience in mould design, maintenance and betterment 

has been received although the s ta ff  is  young and well 

educated.

They were given an assistance to start with maintenance work

shop, to reconstruct and to design moulds and there were d is

cussions about their future developing and training p oss ib ilit ie s .
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I N T R O D U C T I O N

The three team members fo r  the p ro ject Assistance to AL Gundi 

P lastics Factory (AGPF) in  the establishment o f  Quality Control 

Laboratory,'and Processing o f  P lastics , Mould Fabrication and 

Mould Maintenance, arrived in Aden on 11.4.1984 fo r  a 7 week 

mission. (Aden - P.D.R.Yemen ) .

The mission was received by Mr. Hasson Mahmoud ABDUL REHMAN 

D irector General and Mr. Nasser Hussein ALALAH Mechanical Engineer, 

Head o f Technical Department. The mission was also introduced to 

the AGPF counterpart staff/Appendix 1/.

The mission v is ited  the UNDP o ff ic e  in  Aden and met Mr. Abdul 

Karim Surani, Deputy Resident Representative, Ms. Katarina Moberg, 

Programme O fficer, Faisal Mahfood Khalifa, Sr. Programme O fficer 

and some o f their colleagues.

Members o f the mission and their essentia l assignments were:- 

Dr. K. RAMAMURTHY -  Senior P lastics Engineer, P lastics

Testing Expert , Institu te CIPET,

Madras , India.

Mr. S.A. ARUTJUNOV - P lastics Processing Expert, Chief o f

P ilo t  Plant, NPO Plastic, Moscow, USSR, 

- Mr. Matyas REUSS - Engineer, Head o f  Experimental

In jection  Moulding Group o f GTI,

Budapest -  HUNGARY.

The AL GUNDI Plastics Factory was established in  1972 and 

started to work with 17 moulds and 3 automatic p lastics in jection  

moulding machines, type KUASY, made in  the GDR. In 1976 the 

the factory started to work in  2 sh ifts , since 1978 in 3 sh ifts .

The factory has been developed continuously and by now i t  counts 

about 44 d iffe ren t in jection moulds and 6 automatic machines o f 

the same orig in  /Appendix II/ .
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The moulds are received new - with the exception o f  a few second

hand ones bought in Denmark,- from Japan, West Germany, Ita ly  

and India. '

No considerable maintenance and repairing shop has been a va il

able upto the present. The technological basis o f the in jection  

moulding is  low , however the s ta f f  do th e ir best within the 

possible conditions. One time each year a too l worker's service 

v i s i t  is  completed fo r  the maintenance o f the moulds, but over 

and above that there s t i l l  ex ists the problem o f  everyday 

repairs and the lack o f maintenance and betterment o f other moulds.

The main constraints in establishing a mould repairing and 

maintenance workshop and further more a toolroom fo r  new moulds 

are the fo llow ing:-

a l l  the machines, equipments, hand tools and materials 

SteeLS, non ferrous metals and auxilic r ies  have to be 

imported from abroad.

L it t le  experience is  available in tool maintaining, spare 

parts making, although the sta ff, is  w ell educated.

The s ta ff  were given assistance by the mission to start - step by 

step , as (Preconditions permit - with a maintenance and how to 

make some repairs and spare parts themselves, to save the in jec t

ion machines vaste time and to prolong both the mould's and the 

machine's l i f e  time.

Discussions were made on the recommendations according to the 

future developing p o ss ib ilit ie s  and on the e x p lo ita t io n  o f the 

maintained machines.

In the ligh t o f the loca l conditions and actual needs in the 

factory in agreement with the D irector General the f i r s t  three 

items o f the expert's job description have been revised as fo llow s:-
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According to the expert's job description and the loca l conditions 

in  the factory , by the needs and by common consent, the orig ina l o 

objectives,*the f i r s t  three items, have been revised as fo llows:

1. Assessment o f  ex isting moulds.

- Supervise and advise overhauling required fo r  

betterment (o ffe rs  and recommendations).

- Mould's appropriate life tim e and replacement.

2. Preparation o f maintenance programme and proposals 

o f  workshop fa c i l i t ie s  fo r  maintenance.

3. Based on a practica l study case propose most appropriate 

procedure fo r  selection  o f  new moulds, g iving due attention 

to technical and economical factors to be considered in  

the process o f selection.

*
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I I  -  ASSESSMENT 0? HIS EXI3TEIG LIOUIES

The quality ,ahd v ia b i l i t y  o f  improved production o f in jection  

moulded thermoplastic parts depends on :

mould

in jection  moulded technology 

in jection  moulding machine

with plastics materials available. These three factors are 

c losely in terelated .

The assignment was to examine a l l  the factors on in jection  

moulding places based upon the mould and those which may be 

attributed to the mould.

For this reason great importance has to be given to the mould's 

repairs and maintenance because many technological problems 

could be avoided this way.

I t  would be useful to lay down a l l  the technological parameters

th e ir  changes, notices and problems during the production with 

the mould in a schedule fo r  the fut-ire and fo r  the next production 

break, to repair, to maintain the mould.

Every e ffo r t should be made that in the second production lin e  

the mould should be in perfect condition.
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A . Supervision o f the Moulds

A fte r  having supervised the moulds, nost o f then look quite 

good fo r  production, however they a l l  need Eaintsaance,at the 

least polishing. Mere or less too l naker*s work could make 

some moulds serviceable once again, and next time we have 

to think how to  nake then able to produce a higher output.

Discussions were made on some moulds and the fo llow ing are 

recommended to be carried out:

to polish  the cavity surface, spru and runner 

to clean the ejection system, the g lid ing  surfaces, 

the parting surface-and-lines. 

to clean the cooling system from calcium and 

incrustation.

i f  there are ejection problems, control the cavity 

o f flash , undercutting, damages, the runner and spru 

surfaces, and the stroke and length o f ejection  pins 

and platen.

i f  possib le, i t  would be p ro fitab le  to use rust 

res isting grease or galvanise or chemically p later 

the cavity  surfaces against oxidation, 

make accurate drawings o f the moulds by detailed 

measuring, to have a fu l l  documaat and to have 

assistance at overhauling or modernizing e .g . to 

reconstruct the spru system to a hot runner one 

(  heated high performance n ozz le ).

B. Mould's approximate life tim e

Mould's life t im e  is  rather long and the su itable poss

ib i l i t ie s  fo r  maintaining, repairing or changing the used-up 

parts are ava ilab le , many hundred thousands o f pieces can be 

produced without important dimensions and tolerances.
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111 — luAlxi TRimt CR BRoGiuiUB

A. Preparation o f raiuteacAce programme

The mouldsm AL Guaai p lastic  Pactozy are about 2- 12 years 

old» Host o f them are robust and simple to  overhaul several 

tines. Their dimensions aha tolerances -  vAth a short 

exception -  are not very inportant.

A1 Gundi p lastic  Factory has cot a maintenance program* to fo r  

th e ir  machines and moulds which is  generally carried out but 

because o f the used rachiaes ££id moulds the quantity and the 

quality  o f this work has been increased, accumulated

and changed as w ell.

The only way is  to  saintain the most urgent nouids, to assure 

a smooth production with then iu the in jection  moulding machines.
■ii ''

The next step would be to consecutive could to enter into 

production in case o f a trouble. This system is  the most 

obvious, however i t  is  work, intensive but th is leads to 

production and better quality.

B. O ffe r  fo r  a maintenance shop

AL Gundi H aa tic  Factory has a comprehensive o f fe r  fo r  a 

maintenance shop from y/U.i ¿¿¡port-import, GBR. To the start 

fo r  maintain ana repairs work is  not a ll  the equipments needed, 

e .g . the wood working shop, the spot welding machine, also 

not everything at the f i r s t  cement when the financia l possib il

it ie s  are not given, however, i t  would be very useful. But 

some machines and tools and materials are also missing e .g . 

hand grinding and polishing machines (about 1500 -  8000 rpm, 

smaller end bigger one). A sequence o f the necessary machines, 

equipments fo r  a mould maintenance workshop are given in 

Appendix XV.

(To maintain to each machine a secon placed consecutive mould)



IV . PROPOSALS FOR EE  SELECTION OP IE,7 I'GULDS

New moulds has to comply with lo ts  o f requirements end so

i t ‘ s always one's judgement which paioaeters ore more

importtfit in a c'ivcii situation.

G en era lly  the most import a r t  requirem ents a re  x-

-  fu l ly  automatic production., exact ejection end dropp

ing out (e .g .  ejectors with springs to repeat).

-  sna il rate o f runner waste, also suitable with 

spare parts fo r  other types o f thermoplastic 

m aterial.

-  heat treated, brillhnt cavity  surface, chroimiuTi-  

plated add rust-proof.

-  not only fo r  the selected machine suitable

-  that uses the 20 -  80$* o f 3hot capacity o f the 

availab le nachine.

-  as much as possible, but ah op tica l number o f cavities  

only, to F<ork absolutely sure in fu l ly  automatic 

running.

-  tunnel gate and/or s e l f  tearing to depart rveuier and 

piece.

-  proper closing, not only at the nay o f champing force .

-  appropriate cooling system.

V. PROVISIONS PCR SHE DESIGNING OP JfiOULDS

The necessity o f drawings, designs o f  the tools and moulds 

were also discussed.

Infonaations, nov/ ideas (See Appendix I I I )  were provided by 

the mission, fo r  d e s ir in g  o f new moulds but also fo r  ovei> 

hauling and betterment and development from semi automatic
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to fu lly  automatic function o f the used. ones.

In the near future a new drawing board £id an assortment o f 
drawing instrument! w il l  be received ahd the s ta f f  is  looking

forward to s ta rt with the work in  a designing bureau.

V I. SUGGLST3D E-'JCmiG l i

P ractica l training is  recommended in  the follow ing f ie ld s :

Design o f couius (drawing, design) 

hoold polishers.

JuOuld repairs ohd ¡maintenance.

Ikould makers, highly sh illed  mould makers, 

foo l room machinery.

A fte r  being trained in  an institu te o f  good repute such as 

C I  I  S I  , with eh up-to-date mould manufacturing, i t  

is  also essential to establish a mould's repairing workshop 

to f o i l  ow the train ing in AL Gund lia s  t ic  factory to adopt 

and implement the results as well as lo ca l train ing programme 

into tne loca l practice.
C

V III  . U I I L I Z A 2 I C 3 3

Assessing aUu reviewing the problems and conditions in AGP? 

only future u tiliza tion  can bs tackled at this stage o f time.

She factory w il l  soon move and sh ift  a l l  in jection  moulding 

machines to a spacious building where mould maintenance w ill 

be feas ib le  and a designing room «/ ill be set up, too.

Haintenance, betterment o f the moulds and the designing room- 

-  there aren 't any documentations o f the moulds yet -  are the 

most s ign ifican t things to step forward in  developing production.
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R E C O U P S  li L A  'i I G U  S

fhc cainteaap.ce programme Chapter Y. there were lo ts  o f ideas 

fo r  the bettermont o f moulds and fo r  a cainteaaPce -  tool-room. 

But there are farther recommendations : -

-  Start f i r s t  with the simplest polishing, cleaning 

and maintaining worms.

-  l ik e  complete documentations about the cost problem

a tic  moulds, step by soep.

-  Examine c losely  the reasons fo r  sec i automatic 

production.

-  Examine the saving p oss ib ilit ie s  in cycle-time waste 

of .«a v cried» SrU* cPcriJ%; .

Por the in jection  moulding chop:-

-  Arrangement o f  the sic cachines to serve thee la te r  

by the existing and reconstructed crane.

-  Reconstruct the crane to serve the big cachiaes 

aPd the biggest moulds maintenance (longer bridge 

construction, e lec tr ic  elevating, ra ils  fo r  permanent 

way to rove i t  eas ier).

-  Use the standardised l i f t in g  platfores fo r  equipments 

fined on then e.g. grease press, reminder, o i l  pur.p, 

pur.p fo r  the cleaning the cooling systems, fo r  

moulds strong to preserve them.

-  Obtain a hand hydrolic platform -  l i f t in g  -  vehicle 

fo r  the mentioned transport inside the building.

-  Obtain electronic temperature and in jection  pressure 

control measurements fo r  developing the technology

a d to  result a better quality.
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A. Yemen Rubber Hanufacturing Company L imited 

Crater -_Aden. post O ff ic e Bos No. 30

Homes o f  persons there

HR. HASSON A. HADDAD -  General Kahager 

HR* ABDULLA YAIIAII -  Chief Engineer

Date 16 A pril 1284.

Range o f work ; fabricating slippers; la te r  they’ l l  s ta rt with 

a project o f retreading o f tyres.

Pro t ie rs ; Ho rawnaterial control, only practical controls,

the slippers surfaces slides at sore conditions, 

they arc not trained in could design, repair and 

maintenance. (They have a la'th.e about 1000 cm, 

a stand d r i l l ,  a shaping machine and lo ts  o f 

locksmith’s devices as v/ell as anew drawing desk).

There are sometimes too big bubbles in  the framed 

sheet.

To read through th e ir  two proforma invoices fo r  

the tyre -  retreading and to t e l l  our observations 

and remarks.

Questions:



B liatioaal Bottling Organisation.

S23TI1I OSHUfliT , /idea.

IIaces : iS .  AH i;GluE -  Ba^iaeer o f the ministry o f

Industry, supervising the a c t iv ity  

o f  the national Bottling Organisation.

Bate : 25 A p ril 1504»

Ibange o f York : bottlin g  and dispatching o f s o ft  drinks.

Bro'oiems : the crates -  each contains o f 6 x  4 -  24 bottle  c e lls  -  

are not strung enough, they have tv/u m in  types o f 

breaking.

-  Bxtreme demands o f transport, where we cannot do 

anything.

-  gone crates get broken always at the very sane place; 

the reason, fo r  this is  a technological problem o f 

thermoplastic materials welding and/or soldering 

lines coming from the four gating o f the hot-runner.

The solution may be the polishing and maintaining o f 

the could, to eliminate the need o f mould release 

agent , ahl to change materials and mould's temperature.
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Counterpart s ta ff  a t AGPF, Aden,

(1) ALAUAH, Nasser Hussein

Mechanical engineer, studied a t the Technical University 

Budapest, Hungary, fo r  7 years.

• (2 ) KAZI, Anwer Yassin,

E lec tr ica l engineer, studied in Varna, Bulgaria.

(3) KHAN, Ashraf Rustam,

Mechnical engineer, studied in Moscow, USSR.

(4 ) RABEE, Maher A li,

Maintenance supervisor, studied in GDR fo r  2 years.

(5 ) RAHMAN, Hisham Abdul,

Chemical engineer, studied in  Baku , USSR.

(6 ) RAMADAH, Adnan Ahmed

Moulding technician, studied in Aden, had short 

training in West Germany.
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L is t  o f the 'in jection  moulding machines

kuasy
type

"lamping force 
MP

Screw diameter
mm

In jection  volume
3cmJ

1 250/650 250 53 650

2 260/100 ]00 45 173

3 25/32 25 28 32

4 260/100 100 45 173

5 100/25 25 28 50

6 1000/4000 1000 125

1
_____________________

4800

1
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A P P E N D I X  I I I

L is t  o f sketches /s/, tables /T/, books/B/ and a rt ic le s  /A/ as

study-aids discussed during the training conversations:- 
/

Advance Calculation fo r  Moulds/S

Trial/ current schedule o f  Technological parameters/s . 

Trial/technological parameters fo r  in j.  moulding/s .

Dates o f the moulding material/s .

Costs o f a mould/s .

0. Heucl: Checklisten fo r  werkeugbestellungen/checklist 

fo r  ordering in j. moulds, kbtoffe 79/3/A .

H. Handler : Techno log ische UND qualitHtssichemde angaben 

AUF Zeichnungen fo r thermoplast fom teile/im portant 

technological and quality data on drawings o f in j.  moulded 

thermoplastic parts, p lastverarbeiter 76/8 and 423-428/A. 

Notices fo r  drawings o f in j. moulded Darts/s.

Notices fo r  drawings and design o f  moulds/S.

Diagram fo r  start and setting the in j.  moulding machine 

with a new mould, faults and their eliminating

1. Start, f i l l in g  the mould cavity.

2. Setting the machine.

3. A fter - dressure.

4. End products fau lts.

C. Heinemann ; Werk S to ff UND Ver Arbeitungsgerechfces 

festlegen von Toleranzen fo r  Kunstoff form- t e i le .  2um 

Norm entwurf "Din 16901. Materials and Technological 

p o ss ib ilit ie s  fo r  tolerances on moulded p lastics a rtic le s , 

contributions to DIN 16901/A 

Homdasch/Reuss: 8 advises to in j. moulding/S.

DIN 16901 standard fo r  p lastics mouldings; tolerances and 

acceptable conditions o f Dimensions.

F. D relle, H. Gemer; Berc’nnung Der Wirtschaft-Lichsten 

form Nestzahl Bei Sprit s - Giesswerkeugen; how to compute 

the optimal number o f cav ities  fo r  an in jection  mould? 

Kstoffe 72/3 and 158-165/A.
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0. Heuel; Anguss-systeme, Synthetic 80/4.

Hiaegbenyoma*s, Cold Dieing; Danuvia-Hungary, prospect.

0. Heual: Kosteneinsparung Durch Richtige Ausswahl and 

Behandlung von formenbausta^hlen; how to save cost with 

the r igh t s tee l and the r igh t heat treating; workshop 

hardness tester; Masco Reprint.

Hasco Steels, standards, f it t in g s , cartridge heaters , 

heated nozzles/prospectouses.

DME in fo sheet fo r  prefabriacted standards.

ME heat transfer Rods/Sheet 

DME Hot runner system/sheet.

D ip ro fil compr.air machine fo r  r il in g , grinding, polishing/ 

prospectous.

0. Heuel: Drucke UND Druckmessung beim spritzgiessen; 

mould cavity and in jection  pressure control through in j. 

moulding ; plastverar beiter 8 l/ ll /A.

H. Saechtling: Kunstoff Taschenbuch, C. Manser Verlag, 

München, 1977/B.

H. Gastrow: Beispiel Sansnlung fu r Den spritzguss-Werkzeugbau;

C. Hanser München 1966.

M. Roth: Check - l i s t .

Demag Kunststofftechnik : Spritzen kurz UND Bundig.

A P P E N D I X  IV

O ffer fo r  a maintenance shop WMW o f fe r  Reg. No. 461/A 

date 30/9/1983 v a lid ity  upto 31/3/1984. Orig. to ta l amount 

US$ 277,908.

Needed machines and devices fo r  moulds maintenance and repairs 

work; basis fo r  a too l room in order o f  importance, with a 

mirinum o f expense to s tart with.
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MACHINES: All_PrioE5__in_USS

1. 04.05 Lathe instead o f 1400 MM, compl 58674/ a smaller

one 800'MM compl. Approx 35000/-

2. 0.09 Bench D ril Compl 4511/-

3. 04.01 Horizontal surface grinding machine

200x600 MM, compl. with e lec tro  magnetic table 19921/-

4. 04.06 Universal M illin g  machine compl/instead o f 

315x1250 MM 42358/- a smaller one about

300 x 800 MM compl about 32000/-

5. 0.03 E lectric  Chamber Furnace/instead o f

400 x 300 x 600 3595/- a smaller one o f

400 / 150 x 100, Laboratory s ize , 950°C, about 1800/-

6. 03.04 P il la r  D r il l  4- 32 MM, Spec, Access, Spare

Parts, Workbench Equipm, Mandril 9837/-

7. 04.08 UNIV Tool Grinding Machine, Hand Operated 

with spec, access, spare parts, workbench, universal

mandrel and sinus-table included 14567/-

8. 0.08 Arbor Press 3 to 198/-

In the WMW o ffe r  not included, but very important and could 

be placed between 4.5 or 5.6 . Cylindrical Grinding 

Machine, with internal grinding unit, 200 x 500 MM compl

about 28000/-

f

DEVICES. HAND TOOLS

1. 01.01 3 pcs Job Specific Equipment
1 Set only 1944/-

2. 01.02 Cabinet fo r  Tool 3 148/-

3. 0.12 Steel cabinet fo r  measuring in str. 148/-

4. 05.07 Hand operating Devices 1481/-

5. 01.14 Angle s tee l Racking Unit, 2 pcs only 131/-

6. 02.05 Workbench 2000 MM but 2 pcs. 430/-

7. 05.02 1 Set Job Spec. Equip, fo r  E lectrician  215/-
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8. 01.13 Surface Plate, Cast Iron, but not 

1000 x 1000 fo r  398/-, only 600 x 600 MM about 200/-

9. 0.10 Hand Lever Shear 241/-

10. 05.03 1 Set Equp. fo r  Servicing E lectrician 86/-

11. 05.06 E lec tr ica l Measure and testing Equip. 1590/-

12. 04.02 Tool Cabinet 4 pcs. 276/-

U S $ . . .  152724/-

Important but in the o ffe r  not included Hand tools, hand grinding 

and polishing machines from 1000 to about 8000 RIM, smaller 

D ip ro fil and bigger Black and Decker ones, with fle x ib le  

spindles.

Pa ra lle l Clamps, Joiner's Clamps.

Sorts o f grinding, polishing papers, cloths.

Hand grinder stones/Rods/ 0 ,

Vernier - Deepness Calipers, Angle Meter, d ia l indicators 

with Magnetic bottom, Gauge Blocks, Micro-Meters, Precision 

straight edge, Vernier high gauge.

Hardness Tester, see Appendix I I I .

There aren 't any steels, non-ferrous metals} s tu ff materials 

/ loc-tite  0-ring adhesive set fo r  sorts o f 0-rings// Vulkollan- 

Bayer AG Lever Kusen, W. Germany; Perm!, Budapest, Hungary, 

blocks fo r  other special stu ffs to turn on Lathe/ fo r  mould 

repairs, fo r  pins, punches, bushings ejectors mentioned, 

although' many sortiments o f them would be profitab le to have on 

store or in  an accessible nearness.

Some home made devices fo r  surface and polishing work:- 

Kotating table fo r  indicating.

Polishing Wheel with Rubber-Scretching-Ring.

Forhead Rubber Spindle fo r  Abrasive Paper/Cloth Discs. 

Inside F iles .




