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LIST OF ABBREVIATIONS

LDPE -  Low Dmsity Polythylene.

HOPE -  High Density Polythylene.

PP -  Polypropylene.

PS -  Polystyrene

PVC -  Pol>vinylchloride

UNDP -  United Nations Development Programme .

UNIDO -  United Nations Industrial Development Organization. 

AGPF -  AL Gundi P lastic Factory.

TCDC -  Technical Cooperation among Developing Countries. 

CIPET -  Central Institute of Plastics Engineering and Tools 

PU -  Polyurethane.
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A B S T R A C T

The objectives o f the project " assistance to the AL-Gundi 

P lastic Factory in the Establishment o f Quality Control Laboratory 

and Processing o f P lastics", Sl/PDY/83. were to support and streng­

then the expansion o f the p lastics processing industry so that i t  

may make a continuing contribution to the economic development 

o f the country. The duration of Expert's mission being reported on 

is  7 weeks, including briefing and debriefing at UNIDO Headquarters 

in  Vienna -  Austria.

The Plastics processing industry represented by a public 

sector company "AL Gundi Plastic Factory" rea lly  faces certain 

d ifficu lt ie s  due to the lack of quality control o f the products, 

shortage o f train d personnel (o f  a l l  levels) and the lack of 

fa c il it ie s  fo r maintenance and repair o f equipment and moulds.

To improve the situation the following main recommendations 

were given

to train engineers and technicians at CIPET, Madras,

India.

to establish testing laboratory at the AGPF;
v

-  to establish workshop to proside smooth running of 

production.

to prepare feasab ility  study fo r future diversification  

o f production involving new processes and materials.

A l l  these actions should be assisted by UNIDO through UNDP.

Work Programme fo r improvement quality o f finished products 

was designed. I t  consists mainly o f the fo llow ing:- 

training machine operators on-the-spot, 

permanent registration of important processing parameters; 

purchase some additional equipment to broaden the range 

o f controlable processing parameters.
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I N T R O D U C T I O N

The Expert’ s activ ities on this project began on the 8th o f 

April 1984 and lasted t i l l  the 26th o f May I./84.

This project had a range o f objectives which can be described 

as assistance to the Government o f the PDRY in supporting and streng­

thening the expansion of the p lastics processing industry so i t  w i l l  

be able to contribute to an economic development o f the country -  

develop ent objective, and immediate objective, aiming at improving 

the knoweldge o f the AGPF s ta ff in the modem techniques o f the 

plastics processing technology, improving quality control o f raw 

materials and finished products, and examinning the possib ilities  

of d iversification o f products involving new materials, processes 

and applications.

The counterparts were given basic information about plastics, 

their types, properties and methods o f their processing. Priority  

fo r training engineers and technicians abroad was stressed. 

Recommendations fo r establishing system o f training workers on-the- 

spot were given. Programme fo r  improvement quality control of raw 

materials, in  process control o f processing parameters and quality 

control o f finished products was prepared . But the lack o f boch 

testing equipment and trained personnel did not allow to begin 

carrying out this programme. The l i s t  of necessary additional 

equipment fo r injection moulding plant (see Annex 3)as well as the 

l i s t  of equipment fo r workshop (see Annex I I 'j were also given.

The possib ilities  of diversification involving new 

materials, processes and applications were also examined and 

recommendations were given.
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HECGmSirIU2lu^5

1. Observing carefully the importance of expansion o f the

AlGundi P lastic Factory and stressing priority  which 

should be given to the problem of training personnel 

i t  is  strongly recommended to the Government o f the 

P.D.B.X. and ICIlDu:

-  To provide training fo r  the AGP? personnel (engineers 

end tecaiciahs ) at CIP3I, ladros, India on the basis 

of TCDC through okr2P.

-  To organise fo r  that purpose preliminary mission 

to ClPST fo r  Director General o f the AGP? and one 

of the ATP? engineers in order to find out the 

fa c i l i t  -es existing at CIP32 , to work out draft 

training programmes covering a l l  theneeds of the 

AGP?.

2• Bealizing the urgent need of the AGP? in testing quality

of raw materials aha finished products the testing laboratory 

should be established at the factory to meek n i l  the require­

ments of the factory at present and in future.

3* Taking into account the fact that the establiahaait of

workshop lor maintenance end repair of equipment and nculds 

w ill greatly contribute to successful expansion o f the 

AGP?, i t  should be created at the factory. 4

4. In order to increase quality of finished products the following 

steps should be undertaken to introduce into practice the 

system of training the machine operate* including theoret­

ica l and practical training. They also should be instructed 

annual;* in f i r e  prev*ntion and safety measures as ’.veil as 

in operating the machines they work on.
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to include into the "P-LTcheo e drocr" fo r  rav: materials 

the term  of specimens preparation, testing methods, 

inspection, rejection end packaging t i l l  the AG?P has it s  

testing laboratory.

to registrade permanently in the "ia^-books'' a l l  the 

important processing parameters in order to provide 

possib ility  tc analyse reasons fo r reject and to collect 

data fo r statistica l eaeiysis of factors affecting the 

quality of finished products.

-  to oblige engineering s ta ff  dealing with, processing bo 

vjork out "Plow sheets 11 fo r  each a rtic le  to be produced.

-  to purchase some Automatic Hold Cooling Circulators 

(C h ille rs ) to cake the production more independent of 

the temperature of the v/ater in cooling system.

-  to consider the possib ility  of convention of the most 

important moulds from semiautomatic into fu lly  automatic, 

introducing fo r  that purpose the "hot runner" technique.

-  to purchase in future moulds adjusted fo r  installation  

of temperature sensors and pressure transducers.

-  to purchase some sets of temperature sensors, pressure 

transducers and s i ^ a l  converting devices. 5 * * *

5. An organized v is it  to a  plastic exhibition at least once a year

stould be made by the Director General o f the AGEF to keep up

dated with the latest achievements in p lastics, their processing

and applications .



Hearing ia  nine future ercpeUsioa of the factory add ¿necessity 

to diversify  production, o f the kCPP feasab ility  studies fo r  

such plants as " pipe Producing p leat". "Hon noul diag pleat" , 

"^ovea sacks producing piait6" should be prepared with UIIUG/ 

ШОР assistance.

( ( 8 ) )
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A* -xcunc.

There are tv* enterprises engaged in the production of
pr.ducts

plasticvia  the People’s Democratic Dcpublic o f Yemen, 

is  a public sector company "AL GundiElastic Eactory "and the other 

is  a private sector "iliddle Sast Pactoiy". The AGE? is  controlled 

and operated by the L lniatiy of Industry. She Government of the 

E.D.3.Y. conducts a policy of planned economy. How the 2nd Five 

Year Plan is  going on. One o f the main purposes of the 2nd Pive 

Year Plan is  to establish and expand an efficient p lastics processing 

industry. That is  why the Government of the PESY has given priority

to the AGP? as the only basis fo r  reaching this purpose, and the 

AGP? is  being considered as a core around which a l l  future steps 

in establishing and expanding national plastics processing industry

must be undertaken.

She AGE? faces certain d ifficu lties  because o f the Inch 

of raw materials end finished products testing fa c i l i t ie s ,  the 

shortage of trained personnel (engineers, technicians, workers),

the lack o f equipment and moulds maintaining and repairing 

fa c i l it ie s ,  and an e ffic im t application of technology and equip­

ment^.

The findings and recommendations of Dr. Clark-UiTXDG Irpert, 

who was fielded fo r  three months to Aden according co the f i r s t  

UITIDQ project of technical assistance to the AGE? (1977) were taken 

as basis fo r  the preparation of the second project proposal. In 

1982 this proposal was submitted to the Government o f the ED3Y and 

the Government requested UHIDO assistance in order to solve urgent 

technical problems at the AGE?. In April 1983 the project proposal 

was approved by UU lX .
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The mission of three experts (see Annex 2 ) in testing,

processing,and rould design and mould ii-ahing, correspcadiaglj, 

has started at the f i r s t  decade of April 1984- add w ill  last t i l l  

the end of Iiay 1984.

3. Bxlstlns p lastics Processing fa c i l it ie s  at the AGPP

components o f the technological process» them stress aha elaborate 

problems facing the AGP? and vciile giving recommendations, under­

lin e  what has already beea dome ahd what is  to be dome.

I t  is  not the latest word in infection moulding equipment, but 

nevertheless i t  is  good equipment capable to provide good output.

The f i r s t  five  injection moulding machines (as they are given in Annex 5 

are installed in the old factory’s Suilding and the sixth machine 

csrc in the new production area, where the f i r s t  five  machines w ill  

be moved to. She growth of the AGPF output is  given in diagram I .

and new fo r  producing various artic les , They are a l l  imported from 

jenmarh, Japan, 7/est Germany and Ita ly . A ll the moulds are semiaut­

omatic except only a few purchased la te ly .

The Sbcpert considers i t  possible f i r s t  to describe the a~i 1

As i t  was mentioned above the AGPP started in 1372 with

produced in G23. ( fo r  the exact tjpe of the machine see Annex 3)

There are also about forty four moulds both second hand

Hew materials such as HDP3, pp and PS are also imported

from abroad • Iia «t«r batches and powdered colors also imported 

are used at the AGP? fo r  colouring p lastics.
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The growth of the AGPF Output

■4

*  The decrease in 1981 took place because of the

nonfulfilment of obligations by Government Enterprises.
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There axe new two independent ccoling lines fo r cooling 

hydraulic imite of die cachiaes add npulds.

Thsre axe also two grinding cachiaes fo r cruakiag rejected 

artic les add technological wastes. One of diea is  installed  in  

a sepaxate rooc in die old factory*s building, and the other is  

installed in a new production area, crushing the rejects from the 

machine 6.

As i t  was centioned above the AGE? faces certain lif f ic u lt ie s  

¡There are as follows : -

Bguipxoait

Hegular caintensiice of the equipnent both technological 

and auxiliary is  being can-red out on a  regular basis, but when 

a rachiae breaks dove it  is  necessary to replace broken part or

repair i t .

*
Ii
t

It
ii

Eere are two of the nain prb biers:

-  the lack of spare parts.

the lack of workshop fo r  repairing (thh\ concerns 

also cculds)•

In table 1, there are data on idol tine of the nachiaes 

in 19S3 ( in hours)

Iiccth Jan Peb Ear Apr hay June Jul Aug Sep Cc ̂ Hoy Dec

HCU33 342 351 222 75 162 305 105 210 255 454 143 249 ® 
£

Total per the year - 2 8 7 0 hours, almost 4 centos. I
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j.n i ; ' ( „ the Film 

i/asse ms oO,. . 

holding riant.

ix id i

The slate of cc .e adds can be detemind at ur.satisfactory* from the 

point of view o f quality o f finished products, f la t  resists fro:.: -fie 

very moist and a a  cliusxtic conditions. Zac surfaces of same adds 

are rusty and the lack o f maintaining fa c il it ie s  names i t  d iff ic u lt  

to put then in order, because i t  requires a lo t o f band-work tine.

Beside that , there is  another problem due tc a very high content 

o f different chemicals in uater; and cooling channels o f molds 

should be cleaned regularly. Unproper surfaces o f mold, cavity ?.nd someth 

poor cooling bring to d iff ic u lt ie s  with the injection o f molded 

artic les  and decrease output o f Injection Holding riant.

The rav materials used a t Present at the.AGTF such as ZD IB ; 1? and rb . 

are a l l  imported, as a rule the;- are o f suitable jus.lities, but however 

when d ifficu lt ies  in processing arise i t  is  better to test real 

characteristics of that particular batch and zq correct on thet basic 

the technological parameters o f the process.At present the AGFF does 

not possess any testing equipment, That is  why testing of finished 

products, encept visual and the siupiiest dimensional control is  also 

imposnibie.
According to tlie : -omnendations o f Dr. Clark, concerning rellse o f scrap 

at AGFIT, possible additions o f scrap to the virgin^- materials were 

limited . :fhe rs minus: percentage o f scrap to ac.d so virgin material now 

is  1C, j ■— pCf depending on the requirements to the a rtic les  to be 

produced . In some cases when there are d ifficu lt ies  in processing with 

ejection of molded artic les , there is  a practice to use a meld lubricant 

The retfse of rejects becO»«fi in t ia t  case more d iff ic u lt  because o f the 

mold lubricant e::istance in scrap.

C. FIFdX -■’0?. FUJIBh ZIAi'SIO::

Froducticn Hans was closer jecau.se the percentoge c f 

Hence, no;: a l l  outp.v; of l ie  „GIF is  based on Injection

Burin the f ir s t  unofficial mooting with :sso: Aelran,

Director General o f the AGF7 taken place on the 11 ~yril , the 

Irrerts  were informed on future e:rpansion of l ie  factor;-.

I t  w ill be provided or. a step-by-step ‘oasis . The f ir s t  stage o f Aie 

plan is  to put in so operation Fils: producing H art.



Jiie rest step is  to put iivcc operation bio-.: molding plant in 1'J Jj ;

- t  a later stage line Producing' 11an; and ‘ .'over. Sacl: Plant are 

c-r.visa yed to be put into operation, root lihely during the A.ird liv e  

-pear Plan.

‘..non the Ibrperts were received by lb:, Badhie hassor. "e-hia. ..set.

Depv.tp- iin is te r  fo r Blaming hinistry of Indv.sury on lpth ~ gr il 

they were told that licpertc* recommendations would be mindly appreciated 

bp- the ridTi Government and ashed to re flect is-, their final reports 

the .o tters as follovrs :

-  possible diversification o f products;

-  'training personnel (vrorhers and tecinicians) ;

-  Bq-nipnent needed fo r  eignnding plastics processing 

industry* and d ivers ify ing the range o f  products.

-  Applications o f plastics in d ifferent branches of 

econoay.

Prat wish was iaien into account while preparing 

this document.

Tine reetiny -.as attended by a number o f engineers 

representing d ifferent department c f the hinistry o f Industry-.

D. PACJhCP ACPI7TPIBS ¿¿3 USLIBAPICi: 0 ' i i  lAOJPCP -ASUIdo 

1. PRALTIhG C? PIS COUlTZldlu-dd 5PAJB

Pile counterpart s ta ff (see anne:: 2, and ame:: 4 fo r their bacl^rovnd; 

have been trained in the .modem techniques o f plastics processing 

technology including the following :

-  Coapression molding
-  Injection .molding of thermoplastics and therm© sfcká
-  intrusion

-  Blow holding

-  Vacuum forming

Bhe information on specific zeal eacn uoce:

equipment and molds,;;|a Ktfiliary equipment , requirements to raw 

.a tería is  ias been given to tiie counterrarms.

tiie

and

Pr&ining o f the counterparts .as been carried out in 

form o f lectures and discussions of both, giver, information, 

technical problems e:zistiny at the AG../.



In order to design a ;;or.: progse nuc aiming to iaproV^ I'-Sli sy 

o f finishes 'orocluc us I t  is  necessary so -refine facscrs infr.•.:encin,” 

quality at a i l  s¿.¿-eG of technological process beginlng iron tne 

selection of ram; material and v.p so quality control o f finishes.

T} j»OClO.O •

¿he schere (seei-'me:: 5; containing a l l  important elerents of 

sv.ccesfui tecinoiogical process ailom^inU^co define xhese factors.

Proper quality control should be established at a l l  stapes.

Zdd; HdSdlALd

Here the counterparts were given the inforration On applications 

o f various types o f polymers; tlie approach to the pro tie rs  o f selection 

rerv; materials, necessity" o f testing propertiec^ach latch o f ram; 

materials a fter deliver;' and before processing mas stressed; 

additional testing car. be also required , i f  there are problems 

with processing. Content o f '■ fu r erase Order" vas also elaborated.
I

‘u tilisation here seevu^to be problematical u n till there are sore 

testing fa c i l it ie s  at the nC-PZ?

IdblHUTT /dZl ZZGihS

Requirements to tlie conditions of technological and aitriliary 

ecuipuent as well as o f acids m;ere discussed m.ith counterparts. 

Pieces o f advice m;ere given to the counterparts regarding naintcnar.ee 

and repair o f equipment and nolds. IZecessity to define molds milch 

are o f prior importance for the iC-I-i and then to put then in order 

u s  underlined, firsu  steps in that direction uere undertaken . Pvo 

molds were disassembled, then cleaned and polished. lu t the 1Z.C1Z 

of properly equiped mrorks’iop and o f spare parts makes she complete 

nf solution o f these problems d if f ic u lt .

n-pfocpcc cc::i ?.cl c? n c c ic s i'c  ?.ivfiidzis.

fhe imnortance o f regular measuring ramneters and recording data

obtained by each siiifts mas stressed, fo r  iha■Mi'i j- ■umose . fue in le

o f the page of the log-boo'.: fo r injection molding machine u see .line::

mas prepared and discussed with counterparts and with iir. iiasser 

~. .'-.lalah. Personnel Instruction. 'Car-'. ¿’or.; (see .me;: 7 ) and



L'ecessiuy o f n- ou: Vic..' c lan  11 fo r each a rtic les  to

produces. •.£.2 also mentioned . ¿one improver ents in that reape 

beer. already obtained. bhe fu ll realisation c f the recomen; 

on tin t particular ra tter is  impossible u n til! the operators 

urained, Jmea• vrin-y tools fo r  operators {-¿crore tars; liners 

callipers, balances) are available .

e

;t .are  

La irons
-'Cb

P20PUCi5-

In tra i respect the counterparts v/ere Given “ the tables o f pcss. 

defects and renedies " fo r a l l  processes mentioned in ite rs  I  o f 

this section. Plie dependence of ovality o f finished product on. 

processing parameters and quality o f raw material as v e i l  as on 

conditions o f eeuinner.t and molds \as shown and stressed.

ole

»

i .  niiGhsific-'-vici:

lirjfin then 1 percer.v o f

de area c f plastics

• , and SC .lu 1 i l  — X.

can be beneficiali;

:r.e

application is  in agriculture; unere IDP

Ph î̂p- and PTC-pines, Jp -  rover. cackg, e

.'mother area of plastics application is  their use in buildiny and

housin'*, \jater sutroly svstens, where IVO sections. PVG -bP-pines. 
4®es7' ”  '

r'J-^Snd some other elastics can be utilisée..

PLkPJICS ET hGZLCbhfUhJ

Pilns race o f LDPh. and soft Pvt: car. be used m  covdriny plantations, 

and tunnels storing agricultural products, sealir.y severs and pools.

Pipes made o f '& .% ■  ana PVG car. be used for irrigation . pi-uBren sacks 

can je used fo r storinp and tmnspcrtavior. o f vegetables ana s'ruits. 

they can also be used fo r the paclayir.j o f fish  real.

iltiUiflC^ n; V _hij_'Prdbrd—

Sections o f d ifferent n ro file  made o f PVG are twidely used as panels ana 

sidin.yS, I ipes and fitt in gs  o f ?»rG for T.£tcr supply systems, P_, -  pipes 

and fitt in ys  fo r S'.is.je systems. VP-pipes for floor heatiny, ana aiso lor 

- res sure nines, r-i — 'Tsi"?ir,?~ nv  "~:r ** v  t • •*** iir~* p irf' - U~i oa.,;

for insulation esc



I I . ̂ -  * i

So even partial application o f ner.ticnei above raterials 

in appropriate sp'.Ares ; ; i l l  rem lt in. introo. action of

new processes, and in d iversification of predness.

fne Inpert lim its his connents v ith  this because application, 

of plastics in the econonp o f the cour.tr"' '.as verp well elaborated 

b" h r .  Claris in his report.

Che l i s t  o f 1 anufacrnners Hues and IcCresses produemp 

ec.•lonert fo r Blov; Moldinp , rips Intrusion, and Tape 

hrtmssion and V/eavirm Sachs is  paver, im -brie:: 12.
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Further UNIDO/UNDP assistance to the_AL GundîPla stic Factory

The plastic processing industry o f the P.D.R.Y. presented 

by the AGPF has certain d ifficu lt ie s  in testing raw materials and 

finished products, mould design and mould making, and in processing, 

because o f

the lack of testing fa c ilit ie s  

the lack of mould designers 

the lack o f workshop.
-  the shortage o f sk illed  personnel o f a l l  levels.

Successful development and expansion o f p lastics processing 

industry in the People's Democratic Republic o f Yemen depends considerably 

on the earliest establishment o f such fa c ilit ie s  and realization o f 

training personnel.

These areas can be indicated as areas o f further UNIDO/

UNDP assistance to the AGPF.

Concerning the problem o f training , the Expert would 

like to give some considerations on this matter.

Nowdays there are no fa c ilit ie s  fo r  training personnel/ 

(engineers and technicians) inside the country in the f ie ld  o f p lastics, 

their processing and application, mould design and mould fabrication, 

testing raw plastic materials and finished products. That is  why 

these fa c ilit ie s  should be found abroad.

In that respect Central Institute o f Plastics Engineering 

in Madras, India seems to be the most appropriate variant fo r  trainees 

from P.D.R.Y. because of the following reasons

the Institute was established by the Government

of India with the UNDP assistance late in §0s. I t  
an

was calledyfco accelerate the development o f p lastics  

Industry in India. The Institute o ffers now highly 

specialized and practical-oric-nted training,meeting 

the requirements o f international standards in a l l  oj-
Plastics Industry.

T
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-  India has successfully overcome a l l  the d ifficu lt ie s  

having faced the country in the way o f developing 

and expanding its  industry. I t  possesses a good 

experience now .̂ which can be o f considerable benefit 

fo r the P.D.R.Y. helping to avoid marry d ifficu lt ie s  

on the way o f establishing and expending national 

Plastics Industry and to gain substantially from that 

cooperation, which can be realized through UNIDO under 

the TCDC programme:

The climate conditions in India are rather similar 

to these in PDRY and the adaptation o f trainees in  

India w il l  not take much time. That means that they 

w ill  be able to benefit fu lly  from that training.

Details o f the courses offered by CIPET are given in Annex 9 

as well as the processing equipment available at CIPET.

As to training programmes, the Expert considers i t  necessary 

to provide trainees with basic information on p lastics , their 

properties, c lassification  and their application in industry 

agriculture and everyday l i f e .  And only after that to begin 

with the selected programme. L ist o f items to be included in 

the training programme fo r trainees to be specialized in plastics  

Processing is  given in Annex 10.
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nnerC >.2 3 .ei to she lactic lac tor;' in m:. '.as

e::pecteu ro :

-  heronscrate to am train local personnel in she modem

techniques or classics processing iecl;rcic0v including t ie  

xoiloninj :

Injection noidin~ o f themopiascics ana 

themosets;

Gonpression adding;

Intrusion;

ZLov/ molding;

Vacuum forming;

Design and carry out a work prcgranne at .J.=*Gcndi Plastic«U
factor;- ainine to improve era lit ;-  control o f raw naterjMs, 

in-process control c i processing parameters, ovality control 

o f finished products:

Advise on the selection of rstsria ls, equipment and processes 

as vrell as the maintenance o f the equipment.

d:n.nine the possib ilities  o f diversification inveivi: 

materials, processes and applications;

Aecomend additional plastics processing equipment nece: 

fo r the Al-Gundi I la s t ic  factory.

ire  care a final report, setting out 'fie findings of zhe mission
curti.c’ftS

and risking recomenia irons on futher^uhich right be taken.



L ist o f international -inerts

x'OSt 
~~n . le s t 'Title

fane of Incvnbent 
(and fationalit:-)

arrived
X -y/ ffL . ..

0 era r red

OI Jirpert in -Testing of 
42-v lla s tic s  Materials 
and finished Products

... .fcjanursrc*, 
India

0-  • ̂ u. 05.04

02 T:cpert in Plastics 
Processing

lj hinO • y
uooiX

04.04 05.04

05 frrpert in Hold Pesi/ai 
and Hold I akin ~

::. deass. 04. ̂ 4 05.04

LIST C? couirrcp::.dJ pp.gj'jct h- . v vn•»J -U- —J J

Post
ilo. irOSu iiul© Lane o f Incuabent

Starting
Date
in.?/'/2). „

Gon.clu4.in;
Date
.(psZi?)

1. LI metrical Lr.fineer - V* Ĉ Lrr 04.04 05-^4

2. I ja.intenar.ee 
Supervisor

H.r..I'abee G4-*04 05 .-4

J • lleckanical
Jnpineer

04.04 Op .u4

4- I oldin~ 
fecimiciar.

..... Lam dal: Oil»o4 05 «^4

s * Clienical
Jr.pineer

11.A. l.obaned 04 • 04 Op .04

u -  Ihe Insert's  counterparts.
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jjXi) X Ox XiX6 xXllXr ztjhcdici.' :lzd h :q

T’ lpe o:: ; achir.e injection Diane-ce: 
volune Sere;/ 
cn  ̂ an

: Hold .L.ssenjxy 
Direr tions

Year 01 
i uremia se

IIudoY 2=0/650 650 55 500 : : 500 1972
lull iuuY 260/100 175 45 560 :: ¿60 1572
ICu ASY 25/ 52 52 24 240 5: IbG 1572
Hu ASY 260/100 175 45 560 r jiO 1974
HU -‘AY 100/ 25 50 2o 500 210 157^

Hu ASY 1000/4000 4300 125 1000 x o00 1540

LIS'j? O? ADDIYIGiTAL ZCXilZ^LIx1 -2TD 

DZVICxS xC IS ITIHCSiSIID

1. Auton&tic no Id Coolin«v Circulator

2. 11 Hot runner Technique foozle

5. 'i'enpemture sensor and signal converting device, 

transducer and4 treasure signal cor.vertino' detfice
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vjOUnZSrTS

He >jaa teen trained abroad three tires .

f i r s t  i t  vas in Cairo, Ugypt, 15o7-i;o- pfor cr.e year;

be ;S3 trained a t ■Jelecor.mvrJ.cation Instigate in the i'ieid o f

e lec tr ic ity  (production and supply) .

His second training took place at Aoumtiilie College, in A.nxmur.gba.n 

U.H.. in 1571 -  l? 7 i> (-or tvo yea: ) in the fie ld  o f electronics.

diird coarse ox training vss at Herrick Pott. Institute o f Hagaist 

in lieubranaehburs, GD.l, in 1531-1$ C;> (fo r  two years) . Ahe trainee 

’.(as trained in the fie ld  o f - ’-chine building.

He has been working at the Add? fo r  10 years. How he works as 

a maintenance superviser. so he is  responsible for providing the 

smooth running o f a l l  the equipment. fen personsjare woriiin.g under
—-4

liis supervision.

He has a pood working I-nowledpe o f knglish and German. lie puts 

considerable e fforts  into liis work, ins an engineering .xir.d.

Has repressed liiph sp irit o f cooperation durin-p the lingers1 s work 

since 11th April 15.-.4 t i l l  21st lay , 1$C4«

*

i

I

2. IS. -dl/ki. Y.-iSSIH GlAi.

He graduated from the Varna University Bulgaria, in iy j j ,  dn 

electrica l engineering . In the sane year he joined the AGHI?. During 

15^5 I-e ’..as sent twice fo r one-r.onth training at trie Aden fraininp 

Center, die f ir s t  course o f training '..as towards maintenance o f 

equipment in general. die second course ox training a s  .unlity 

Control of I-reduction." Late in l/oji he was sent to Bulgaria again 

fo r  3 norths. He spent 4 norths at the Varna University ana then 2 

r.onths at the xlCwdliy J lectrica l losers riant. He vas trained in the 

fie ld  o f maintenance and repair of transformers and electric no tors.

.it present lie is  electrical engineer at the .-.Gib, responsible for 

organizing and conducting- a l l  v/orl: on maintenance and repair of 

e lectrica l parts o f injection nodding machine and other equipment

2/=
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coni .m en _.o. ¿r

ex is tliij at the factor:'. duo electricians are '.rorrin:; anuer 

Ills supervision.

He knows Sul^ariar. fluently and. can understand and speak Hnylish. 

lie a s  an engineering nad and a fte r proper training in 

nlastics nrocessiiiy and nanayerrenr ■wrlj. oe capaole of 

additional responsibilities.

He las ¿iven ¿cod cooperation and work d'.crrny «he 

since 11th April 5 15d4 t i l l  21st -lay. 1^14»

:cpert’ s work
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!' 2.

U-—■- -Crra.

Date of 3irth
„ &Date or Joint

speciality

hare cx Inszracrxon

I .  Instruction on fir e  
prevention and 

safety measures.

¡11. Instruction or

Operation o f the 

infection molding- 

za chines.

Late o f 
instructing

Signature 
o f employee

Jhese Cards for each worker should be fie ld  and hept

by the T>erscn responsible for trairin ; ana instructing; personnel.
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fo r trainin'; oro.tsamo for o~>ere.tors 

o f Inj ection noldinu machines'1

I  "Theoretical Course

1. Introduction

2. I la s t ic s , their types and properties.

Basic methods o f Plastics processing

4. Injection noldinp.

4.1. Process o f injection noldinp.

4.2. Holds

4.5. Characteristies of holding Compounds. 

4.4. Ad-vantapes and Limitations.

5. Injection Holding ISs-chines.

I I  Practical Course.

1

2.

The desipn o f Injection Holding achilie

1.1. Injection Unit.

1.2. Clarpinr Unit.

I .? . Atlriliary Equipment

l . ; . l  power Unit

l . j . 2  Bine Controlin y  Devices.

1.5-3 Temperature Controlinp Devices 

1.3.4. Hydreulic System 

The design o f Holds.

2.1. The types o f Holds

2.1.1. Seniatttor.ilt ic  Holds

2.1.2. Autonstic Holds

2.2. location o f Burners and

2.5. Ventilation o f the Hold

Cates C s^ ~ f  ~f . .u ltip ie- cs.-~n.-j)
cavi ty .

Visual control o f finished products.

4. How to use the table of defects and rerid ies.



I
D etails oi sue Courses Offered

ho. T itle  of uflc* COllCTGGS Duration

- • Dlasties IZould Jechnolopp ■ o Years

2. plastics Iloulu Design. 1 Year

;>• plastics Processing Techr-olopp ■■ 1 Year

/. Plastics fool hnpincerir.v 1 Year

plastics lioGi-ieerin” •- i  Year.

— Duration o f courses as well as their prodrome fo r each 

¿roup o f trainees iron the .’.Gf-P: .'OH'. PbhP can be 

coordinated uell in advance.

HTIDS PhODDSoHTG hf CIPDi.

Injection holding laclruies (up to pOO ten cianp; . 

6osmressicn Dress, Transfer Holding Dress, h e ro s e t  Injection^ 

holuinp ;• jachir.es, Pe lle tiser, PPeneatcr, hepnirder. Drpisrj over.. 

(Trillin - plant. Blow ro ld irr rach ir.es ‘Vfe.cuun forrLr-o; in chine, 

Ultra sonie welding sachine, Extruders.



Ci to j o "> on Hie _r£.in

-"o ■ue.r—e ¿"on Joc-Hivcc sc uo ijrecoa.!.isec. on 

fl3.stic2 .-roce3Si:i;>

Plastics and tneoo’ properties.

Hnplication o f Plastics, 

bructure o f -olyrers.

3.1 . 30sic infor.ation oi» -clyrers' structure

5.2. Hethods 00' Producing Poiyrers.

5.3. P.eologicai Properties o f Poiysers.

destiny- o f Plastics.

4-1. Hethods o f destiny

4.2. dechnological Properties.

4 o - Physical Properties.

4-4. Corrosion He sic farce o f Plasoics.

4.5. destiny o f P inished P0x1 ducts

Processing o f dhemoplastics

5-1. Infection Holding

5.2. Hntrusion

3.2.1,. Pelletising.

5.2.2,. dnsrasior. of sheets and profiles.

5 .2. 3 . Intrusion o f .ipes and noses.
f* __

5 .2 .4 . infusion of _ ilr s

50* 31 ov; Holding

5*4» Vacuus: doming

> • 2 • V/eldong o f Hcemoplasties

5 Printing

processing o f .diem>sets

0.1. Congress:, on ..olc.ong

o .2. Irgecticr. Holding
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T hngir.e lithe

2m vertical d r illin g  rc-came

> Vertical l—ee-h'pe r i i l i r j . nciiir.e.

4* Eesiprocating ■table horisanial spindel surface

-grinding n&chire.

5. Tool-ana—cutter grinding r&cliine

6. hea curing devices (vernier ca ili.pers .nicroueters

set o f -ange blochs- d ia l indicators , etc.)

7- Oven

Sbright — sided ccrei; press land — operated.

5 • u6 0f  tools for each rachir.e (lathe tools,

d r ills . r i l l in g cutters. etc.

\
i
f

{I

I



/
ч

fc" ;  19

LISI1 07 * '  “**—I * ГГ — — 1--V~К. О—’ «*.ч/ _ :es

3Io\; Iloldiii;; -joulrraer:t

т—-;тг _ ¿07T5 _ £}’!ЛйБ31! 7.

D -  5204 1СП .a  1. PCSE1.C2 1120 

E ^  O2246 / 4C5I
E l i  30y426 3431 -  3

2 . 11 Г. I- 1 J-'- .1_4  0 3 '.•3T:T-~.

i t L-£-l! 1 I>‘ll~Pi3 1 : d-1 U_0

ШШЕЕЕЗЗ S E . 14/15, DICOG LE L E  42. 

SSL C3O/747O-I 

e i e :; 01 -  04500

3. ie u e h  11 e g

IEU?r -  lOlüEE lólSCIEEEE GaBH 

P0SE4CH 30 05 20 1^5500 зон: 5 (hoielaoi; 

EL 0228/439 -  1 
‘E IE  С 0З6765

rIP3 ЕОШСЕС- 3ГЕН Е Е

1. " EIE3FHU33R 3RG 

P3EEEEJS33. GmbH Zi Со. IHSCIЕЕЗАЗЗЕН

i-o s e e :-: 1545, s pig h e  s e . , 3-5210

ECIS20HF -  SEGEE 

EL 02241/041 -  1 
Е С

2. 11 С Е С Е Е Е  :zL4C30i:i: ¿s e : 

L O E E P E li SELLOS 246

p .o .  вс:: i.-LJ-

12 32

11 .424-' i! Ш Е

- i  113 Sp.1 714

1 -2  ECO l.'OVEH

0321/47Г/С1
: 200176 ..:яг i

!



i

. ш в ш ... ......

; 1
' i \
./7! i

V i

Cj
'1 R

H 1-1
Htj! irs \0CM o1-1 vu

П I P1 ; i! i CM f-i . n Ь'чО OJ ., j
I— o ‘ ¡XÌo o 1 * i-JV0' 'J •J L :íT. !-l
ti

и ti
‘ ‘ t V 14

•
CM

f






