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LIST OF_ _ABBREVIATIONS
. LDPE - Low Damsity Polythylene.

HDPE - High Density Poly%nylene.
PP - Polypropylene.
PS - Polystyrene
PVC - Polyrinylchloride
UNDP - United Nations Development Programme .
UNIDO - United Nations Industrial Development Organization.

- AGPF -~ AL Gundi Plastic Factory.
TCDC - Technical Cooperation among Developing Countries.
CIPET -~ Central Institute of Plastics Engineering and Tools. '
PU - Polyurethane, |
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ABSTRACT

The objectives of the project " assistance to the AL-Gundi
Plastic Factory in the Establishment of Guality Contral Laboratory
and Processing of Plastics", SI/PDY/83. were to support and streng-
then the expansion of the plastics processing industry so that it
may make a contirving contribution to the economic development
of 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" really faces certain
difficulties due to the lack of quality control of the products,
shortage of train i personnel (of all levels) and the lack of

facilities for maintenance and repair of equipment and moulds.

To improve the situation the following main recomwendations :

were given :-

- to train engineers and technicians at CIPET, Madras,
India,

- to establish testing laboratory at the AGPF;

- to establish workshop to pro;ide smooth rumning of

production,
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- to prepare feasability study for future diversification

of production involving new processes and materials,
All these actions should be assisted by UNIDO Iicough UNDP,

Work Programme for improvement quality of finished products
was designed. It consists mainly of the following:-

- training machine operators on-the-spot,
- permanent registration of important processing parameters;
- purchase some additional equipment to broaden the range

of controlable processing parameters.
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INTRODUCTION

The Expert's activities on this project began on the 8th of
April 1984 and lasted till the 26ch of May ..84,

This project had a range of otjectives which can be described
as assistance to the Govermment of the PDRY in supporting and streng-
thening the expansion of the plastics processing industry so it will
be able to contribute to an economic development of the country -
develoL. ent objective, and immediate objective, aiming at improving
the knoweldge of the AGPF staff in the modern techniques of the
plastics processing technology, imp.oving guality control of raw
materials and finished products, and examinning the possibilities
of diversification of products irvolving new materials, processes

and applicatirns.

The counterparts werc given basic information about plastics,
their types, properties and methods of their processing., Priority
for training engineers and technicians abrcad was stressed,
Recommendations for establishing system of training workers on-the-
spot were given, Programme for improvement quality control of raw
materials, in process control of processing parameters and quality
control of finished products was prepared . But the lack of boch
testing equipment and trained personnel did not allow to begin
carrying out this programme, The list of necessary additional
equipment for injection moulding plant (see Annex 3)as well as the
list of equipment for workshop (see Annex II) were also given.

The possibilities of diversification involving new

materials, processes and applications were also examined and

recomendations were given,
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RECGREIDATIWIS

Cbserving carefully tie irpurtaice of expansica of the
alGundi Plastic Pactory and siressing priority woicn
should be given to ine prodiem of traiiling personnel
it is strongly recocmeuded to the Govemzent of the
P.D.RoYe and WIIDG:

-  To pruvide training for the AGE? persoanel (ensineers
ahd tecniciens) at CIPET, Ladrns, India oa the basis
of TCIC througn UIDP.

- To orgaaize for that purpose prelimidary mission
to CIFZT for Directur Generali of the AGER and oue
of the AF? eagineers i order io fingd out the
facilit .es existing ot CIFZT , ©o work out draft
treining prugrammes covering all treneeds of tne
ACFR.

Reelizing the urgeni need of the AGEP in testing quality

of ranm materials and finishned products the testing Xaborntory
should be establisned at the factory to meet all the reyuire-
meats of the factory at present akd in future.

Taicing into account the fact that the eastabligiment of
workshop Tor mailienagnce ond repair of eguipzent znd roulds
will greatly contricute 0 successful expcasicn of tae

AGFF, it skould be created at the factory.

In ordex to increase quelity of finizhed products tre Sollowing

steps should be uadertaizen t0 introduce into practice the
syster of training the pachine opereter imcluding theoret-
ical 2ad practical training. They also should be inzizucied
aaavzly in fire prevntion aad safeiy cessurcs o5 well 2o

in ¢pernting the machines they vwozk on.
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the terme 0f specirens preporeticn, testing cethods,
ingpection, rejectict ood pacinging L1 the AGPR has iis

testing laboratory.

- to regisirate permeiently in the "lag-bbois" alli iae
importent prucessiilg persceiers ia oxder 10 provide
possibility tc analyse reasoas for reject end to colleci
data for stalistical anelyjsis of factors affecting the

quelity of finisned producis.

- to oblige engineering stafi dealing with processing to
wrk out "Flow shezis " for each articie to be produced.

- t0o purchase sone antomatic iold Cooling Circulators
.1 . ..
(Chillers) to mexe the production rore independent of

the temperature of the water ia cuoling systen.

- t0 coasider the possioiiity of cunvertica of the rost
importest roulds from semientomatic into fully automatic,
introgucing for thai purpose the "hot runner! {econique.

- to purchase in fubure mouids adjusted for installetion
of temperature seisurs akd pressure transducers.

- to purvaase some sels vf temperature selsors, pressure
traisducers aild sippal coaverting devicese.

Ad orgenized visit to a plastic exiibitioa at least once & gear
soould be made by the Director Generali of iue AGEF to keep up
dated with the latest achievements in plastics, tiszir processiag
and applicaticas.
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o. Deariag in ming future expexsica of the faclory aad necessaiy :
- [
40 diversiiy prcduction o tue AGET feasapilily studies Ior :

. such planis as " Pipe Produciag Pleai'. "Zlow rvulaiag piesi”,

"Joven secks produciug planté! siwuid be prepared wita UJIDC/

UilP assistaace.
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Trere are e c2licrprises ecgaged iz tac produciica of
pr-duds

plosiicvin ithe People's Decocratic Depublic of Yeren. (ze of thex

iz 2 public sector company "AL Guadi Plastic Factoxy "anud the other
is a private sector "Miiddle Zast Factory". The AGPF iz ccatrolled
and operated by the Idnigiry of Industry. =me Geverareni of the
P.D.R.Y. conducts a pelicy cf plaaned econcmy. low the 20d Five
Year Plan is going on. Cae of the opin purposes of tke 218 Five
Year Ficn is tc establish and expzaad on efficient plasticsprocessinag
industry. That is why the Gevernment of the FDRY kas given prioxity
tc the AGPF as tkhe only basic for reaching thic puxpose, o=d the
AGPF iz being congidered as a2 care around smick 21l future steps

in establishing and expandinz naticnal plastics prucessing industry

rust be wdertaken.

™e AGPF faces certain é¢ifficulties because of the laciz
02 raw materials ond finichied products testing facilities, ixe

ckortage of treined persomnel (engineers, tecktniciang, workers),

the lack of equipment and rouvlds meintazining ond repeiring
facilities, 2nd an efficient application of technology and eguip-
centd.

The findinzs and recormendziions of Dre Clark-UMIDO Zpert,
who wes flelded for thres ronths to Adend according to the first
UJIDO project of tecknical assziztarce to the AGPF (1977) were taken
as basics for the preparation of the second project propocai. In
1982 this propeszl wac cubrdited t¢ the Government of the PIRY and
the Government requested WIS aszigtaice iIn order 10 solve urgsds

tecknicol probiems at the ACPT. Io Aprdil 1985 the project propesat
vwas aporoved by UIIIDC.

|
|
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The missiod of three experis (see Aarex 2 ) in issiing,

processing,and —ould desid ald Iould making, correspoadiagly,
Las started at the firsi cdecade of Lpril 1984 aid will last ©dill
the ené of liny 1984.

3. Existing Plastics Processing Pacilities ot the AGEF

The IZxper:i colisiders iy possible first to describe the all
compozents of the tecknological process, ther stress ang elaborzse
problexs facing the ACFR and whiile giving recomuendasioas, uzder-
line what has oiready been done and wiet iz to be doze.

A8 it was nDeltloied 2v0ve tne ACPR starsed iz 1572 with

1 boi

tarec injectioa mowlding pacivizes. In 1975 it bege2 proguciag PR

a-’

8 ard madag bagsy vwish five extrulers edd ol beg mexing oocuile.

In 197€ he AGDT expznded itz injecticn moulding plast by paachosce
. 0f two injectios rmoulding ooenines. OO, ab  present, the AGPR is

eguipped with six injectioc moulding rachines of the KUASY type
produced in GDR. (for tae exact type of tue machine see sanex 3)
I{ iz not the latest word i iajection rowlding eguipment, bug
nevertheless it ic zooc¢ equimment capacle to provide goed outpus.

The first five injectics zoulding mochines (as they are given in Annes

()
-~

arc instalied in the old Pactory's Duilding ond the sixth machine
¢xc in the new pxoducticn orea, where the first five machines will
‘be roved to. The growih ol the IGTF cutput is given in diagrom I.

There are zlso about forty four moulds both cecand hend
a=d 2ew for producing various amticlezs. They are all izported from
Dearariz, Japan, West Gerpory ané Itaoly. All the moulds are geniaut-

cuatic except aaly a few puzcissed lately.

| ‘ mm ........_....-..--——- ———

Boi miterials suca as HDEN, PP and PS axre also imported
frea abroad . llaeter botches and poudered colom%.so ioported
are uged at the AGPF for cclovaing plecsticse
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The growth of the AGPF Output

e ————— < T — =

* Tha decrease in 1981 took place because of the
nonfulfilment of obligations by Government Enterprises.
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There are Sew wo iadcpendent ccoling lines for ccoling

hyéroulic vnits of che rechines and mpulds.

There are also w9 grinding cachines {or crusiing rejected
articles znd tecxaological wastesc. Cne of them is idgtalled ia
2 separate room in tie 0ld factoxry's wuilding, anc ize other is
inctalled in 2 new procduciica area, crusiil the rejects from the

mackine 6.

As it wacs pentioned zbove the IGFP foces certain ifficuliles

There are as follovg:~

ulpmeat

Reguloxr maintenapce of the equipment botk technolegical
and auwdiliary is being carried out oo a regular basis, but wken
o Cachine breaks dowe it is decesgzry to replace Lroies pare or
repaizx it. :

Fere are two cf the roia problerg:

- the lack of spare parts. £
- the lack of workshop for repairing (thaX ccacemc

alco mouldc).

In table 1, there are dgota on idcl time of the mechines
in 1963 ( in hours)

Lenth)—Jen] Feb | iar § apr Ly Jute | Ju | Aug | Sep ] ces] Hov] Dec &
HCURS) 342 351 | 222 i 162 z05 | 105 | 210 | 255 | 454] 18] 249

Totul per the year = 2 8 7 8 hcurs, almost 4 coaikhe.
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Hence, mow &1 cuinut of the LIIT I3 msed on injeciion

PRISK
The siate of oo e nolds can Le letemmind at vnm@iuisiocotors Sotr S

noint of view of cwliyr o:
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very neist arnd wem cli-miic cenditions. The suofaces of s8ne molds
are rusty and e lack of miatainin: fecilities glies it difficuls

to put then in oxier, bteczuse it requires & lot of lend-woxk iine.

v

3eside T2t , Vhere is another problex due te a vem” high conitent

of different chiemicals in water, and ccolin: ciamnels of mnids

snoulC ve cleaned reglarl;s, Unproner surfaces of mold caviis an
poor cooling vring to difficulvies wl.in the iijection of molded
axticles and decrezse outpnt of Injection Ilolding Flant,

QL TLTEIRTALY

Tne mv ;aterials used a2t bresént a2t the LG such as DDII; 1T and 8.
ere all inperied, as a rmile uwner are of sudiavle jwalities. bLut hovever
vaen dirfficulties in processing arise it is better o iest re2l
crarecteristies of that zdrticuler haitcl: and o correct oa Rt asis
the techinological paraneters of the p:ocess.&t present ihe G- does
nov pxossess 2y testing equipment. T2t ic v ';:a:ti;;-u of rinished
products, excent vimuel and the sinpliest dinensional control is also
ixpoanibie.

secorcing to e r ~ommendations of Dr. Clarl:, coiceraing reMse of sciep

et iGPT, possible additions of scrap +to the vinsiny :2terials wexe

4o

|..J

t

inited . “he muinva nercentege of sexen to 2ud to Tirzgin retexial now

ig 10, =~ 30. depending on the wecuirezents to the articles to e
»odiuced . In soze cases vaen tuere are (ifficuliiesz in processing with
ejection of moldecd articies, there it 2 pmeciice 0 use 2 meld lubricant
The relse of rejects GLecomegd in (et case nore difficult because of the
10lé Ivoricant exisiance in scxen,

M e e Tt - .
Ve Flun, 200 R ZZRAUISION

Juwring  the fixst wiolficizal meeving wiihr x. [2oson [l.i. eiven,
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Jircelor Generel ol the ~GXF ®lten place on the 11 Jyxil |, e

Zimerts were informsed on futire ermansion of Lie fzctory,
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Lt o later s 'e fipe Imedueing flent and oven Zacl: yslant axe .
Y PRV - vde g gy =T - ta - . .y et Ll T3 e
gnvisaced to ve pui into cpemmiiom most iilzelp duxing the Liind Fiwve
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veax Flan, :

aen the Spexis vere zecelved U 1. folile
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Jenuis [dnister for planning lidnistr of Imdusirg on It Loxmil 1.

ther were 10l that Iiperis' recolmendations would e indlrt ajsrecizvied

Uy the roll Govermment 2nd aszized o reflect i Sheln fimal Ienoxis

Y

the Etters as follows

- rossibie diversilication of nmoducts

13

- Treining persommel (woriters and i fecimiciang);
- Sguipzent reeded Ior erjending plastics processing
industry and divercifying the rense of nroducic.

- Applications ol nlastics in different Lrencines of .

=
econony
Tet vish 2s wlen into account walle prezaring ,
thic Zocuzent.
The meetins s attended Dy & numler of engineers

renresenting different deserizent ol ine [inistsy of Indusicy.
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The counterpert si2if (see amex 2, and ammen 4 for tueir wciyround,
have heen trained in the molern Tteciiicues of nlasiics processing

tecimolosy including the following :

— Coanression noléing
~ 1Injectiorn molding of therncnlzstics and th rer-nsetd

Triwedeo

- Ixnirusion
- 3Blowv [joldins

- Vacuw: fomminz

“he inforilon on speciric feauures ¢l eaci »IOCEIs,

egri-nent and nolds, aWdiliazr ecuinment , Tequirenents O B

»
ct
o
1
©
l 1]
[ 7]
5]
n
o

een ;-iven to ihe counterpalis,
Treiniag of vie counterrexts las been carmiad oul i
tiie fox: ox lectures and digecussions of toih, fven inlormiion,

2l tecimical probviens exdstin at wie LK.
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2. elivs Contzol IrmroWesent oIl sIvoIoIane

a2 oxer to cleziim @ worl: prosTemie aining to LunToWe ¢alivr
oI finished products 1t iz nocesx To Gefine faclers infliuercing
cuelity at all swses of tecimiolosical process welliiingy rrom el
selection of =maw rgterizl and up Yo waliyy conmilol of Iinisihed
DIOGUCTS,.

The scnexe (s.ee"{.'-:‘:le:: 3, coniEinins all iapor®nt elexenvs ol

suvecesful) tecunological orocess allozﬂ&;ﬂj’:o deline these Zecuio<s.

o7 control should Le es@ilisned at 2ll s&_es.

-

lere the counterparss were Jiven itie infor—ation 6n &xplicaiions
D

£ various rovlens of celectiion

o

tpes of nolymers. the angroacia to

v eterials. llecessity of teszing p:operties;each weten of v

¥
raterials alter delivery and beicze prccessins @S sTUmsset.

aldisional testing can Le also required , if there 2ve wvrovlens

o

with processing. Content of ' fuwchasze Onder” was also elave—ated.
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Utilazation iere seevmd to be provlengiical untill there are soue

testins fecilities a2t thie 2CG7
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Reguirezents to the conditions of lecinological and

Hoil

equinuent 2s well as ¢f nolds were Giscussed with cormterraric.
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Tieces of advice were ;iven To the comiverparis resarcing zainterance
and rep2ir of equipment and molds. ecessity to define oiolds widch
are of prior importence for the .LGLF and then to put then in order
s vnderlined., Firsy stens in thati direciion were underialien . Xio
s10lds wvere disasgenbled, tnen cleaned and polishec. Zul the LI

of wroverly egquinel wozitsiiop and of szare marts Xies “he conplele

of solution of thesze xeblens &
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Zhe inmpor@nce of re/wlar nedsuring raitoetiers and recoxding dal
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of t:e rase of the loi=bool: for infeciion :olding racrine ¥ see Jamenr o
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In tmet respect the counterrexris were given ¥ ihe Rvles of nessible
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defects and renedies " for all processec nmencioned in itens I of

. .
£3,

- this cection. The cepandence of gliiy” of Ifinizhed nroduct on
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procassing paremelers and quaeliy- of v gierial as well as on

conditionc of equip-mert and zolds w3 siown: and siressecd.
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:‘a.}:eng into account the fact tiat even less than I nercent of <he

IOXL toirl aree is eraule, the Jirst nossitle cree of plactics
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Lnother area of plastics arniication is thelr uce in wiilding anc

2ter zupply systeas, wiaere 1V sectvions, VO - lT-pijes.
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F. Further UNIDO/UNDP assistance to the AL_GundiPlastic Factory

The plastic processing industry of the P.D.R.Y. presented
by the AGPF has certain difficulties in testing raw materials and
- finished products, mould design and mould making, and in processing,

because of :-

- the lack of testing facilities

-  the lack of mould designers

- the lack of workshop.

- the shortage of skilled persormnel of all levels,

Successful development and expansion of plastics processing
industry in the People's Democratic Republic of Yemen depends considerably
on the earliest establishment of such facilities and realization of

training personnel,

These areas can be indicated as areas of further UNIDO/
UNDP assistance to the AGPF,

Concerning the problem of training , the Expert would

like to give some considerations on this matter.

Nowdays there are no facilities for training personnel/
(engineers and technicians) inside the country in the field of plastics,
their processing and application, mould design and mould fabrication,
testing raw plastic materials and finished products., That is why
these facilities should be found abroad.

Ia that respect Central Institute of Plastics Engineering
in Madras, India seems to be the most appropriate variant for trainees
from P.D.R.Y. because of the following reasons :-

- the Institute was established by the Goverrment
of India with the UNDP assistance late in €0s. It
was calledvto accelerate the develcpment of plastics
Industry in India. The Institute offers now highly

specialized and practical-oriented training,meeting

the requirements of internctional standards in all ds?edts of

Plastics Industry,
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- India has successfully overcome all the difficulties
having faced the country in the way of developing
and expanding its industry. It possesses a good
experience nowy which ean be of considerable benefit
for the P,D.R.Y. helping to avoid many difficulties
on the way of 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 of trainees in
India will not take much time. That means that they
will be able to benefit fully from that training.,

Details of the courses offered by CIPET are given in Arnex 9
as well as the processing equipment available at CIPET,

As to training programmes,the Expert considers it necessary
to provide trainees with basic infommation on plastics , their
properties, classification and their application in industry
agriculture and everyday life, And only after that to begin
with the selected programme. List of items to be included in
the training programme for trainees to be specialized in plastics
Processing is given in Annex 10,
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