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EXPLANATORY NOTES

The monitary unit of People's Democratic Republic of Yemen
is the Dinar. During the period of the mission the value of local currency

in terms of United Sates Dollar is , US$ 1 = Dinar 0,343,

SERIVINTICE

AR
PDRY - People's Democratic Republic of Yemen
AGPF - Al Cundl Tlastic Factory
HTD - Head of the <Technical Department
150 - Internavional Standards Organization
A5 - Americar Society of Testing Materials
BS - British Stindard.

; DIN - Deutsches Incdustrie Normung

' 1S -~ Indian Standard
ISI - Indian Stondard instituticon
NSI - National Standards In itution
CIPET - Central Institute of Flastics Engineering & Tools
RAPRA - Fubber and Plastics Research Association
I - Testing Machines Inc.
1pPT - Institute Fur Prwf Tecknic
PVC - Poly (vinylcholoride)
PE - Polyethvlene
pp - Polypropylenc
PS - Polystyrene

LDPE -~ Low Density Polyethylene
HDPE - High Density Polyethylene
MF1 - Melt Flow Index
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The title of the post of the project No. SI/PDY/83/801/11-01
was Plastics Testing Expert with a purpose toassist AL GundiPlastic Factory

(AGPF) in the establishment of a quality control and testing laboratory in
order co strengthen the expansion of Plastics Processing Industry in People’s
Dermocgatic Republic of Yemen (PDRY) so that it may make a continuing contrib-

ution totne economic development of the country.

The duration of the mission was 8 weeks

The Main Objectives were to :-

1) assist and advise the AGPF in the setting up of a quality
contrcl laboratory in order to provide industry with a source of advice and

service in plagtics,

2) improving the ability of the staff to carry out quality

control and laboratory testing work in the field of plastics.

Assistance has been given with enough background details and
proposals for setting up of a quality control and testing laboratory in stages.
The staff have been exposed to various aspects of quality control and testing
and evaluation procedures. Recomuendations for setting up of the laboratory
with connected basic facilities, standardisation and training of staff have

been proposed for action.
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INTRODUCTION

The assigrment in the AL Gundi Plastic Factory (AGPF) at Aden was
taken up on 11 April 1984 after briefing at Vienna and along with two other experts,
Mr. RUESS - Matyas - Expert in moulding group . {GT¥ - Machine Industries Institute
of Technology , Budapest}.

AND
Mr, ARULIJUNOV , S, - Expert in plastics processing (Chief of the Pilot plant,
NPO Plastic , Moscow). '

~ The mission wa: completed on 26.5.1984. ,

Mr,Hasson Mohﬁoud, the Director General of AGPYF initially introduced

the Head of the Technical Department (HID) and his staff (Annex I ) and brief

the background details about AGPF.F2 sgbsequently arranged o meeting with

Mr, Fadhle Hasson Yehia, Assistant Deputy Minister of Plunning at the Ministry

of Indastry where the objectives and the implementation programme of the mission

were discussed, The Honourable Minister stressed the need for expanding the plastics

precessing industry in PDRY and wanted sperific proposals for achieving it. He

was keen in initiating the standardization and testing activities in PDRY,

Weekly peetings were organized by the Director General along with
- HID and counterpart staff in which the progress was rsviewed and follow-up
programme “%5  discussed. Meetings with the Board of Directors and other ministry
officials were also arranged now and then on the project matters, The Director
General showed keen interest throughout the mission in the developmental activitics
of AGPL,

The main duties of the job description has been to :-
(a) advise and assist on the setting up of a quality control lab,
(b) advise to train the counierpart personnel in the methods of
testing equipment, in quality control technique, use of statistics
and recording procedures and
(c) advise in drgwing a list of test procedures necessary to test procedures’

necessary to test the appronriate standards on plastics.,
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Keep:ng in mind the constraint,namely the lack of test equipment,
the objective was marginally modified and instead of importing training on the
test equipments the counterpart was aquainted and exposed to different aspects
of plastic materials, test methods test prccedures and equipments and methods
of moni.toring the quality control with particular reference to the requiremerts
of AGPF and. were assisted in all other aspects of objectives., These were
carvied out through lectures,instructions specifically prepared for 'his purposs
from books and background mati:ers brought from India and through slides followed
by discussions and also through proposals and recommendations, These were done

in €consultation with the Director General,lID.and the progress was monitored .

The training, advice and assistance rendered have been well
received by the staff, Since the mangement and the staff are keen in developing

the factory it is hoped that the objectives will be easily realised.
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RECOMMENDATIONS

A proposal has been put forward after identifying the necessity

of training the  techmical staff of AGFF in the wider areas of
plastic mould design, mould repair and maintenance, proceesing and
testing in CIPET where all such facilities are available under

one roof. through a programme of technical cooperation between
India and PDRY. The Govermment of PDRY should give top priority

to this proposal and accord approval. The UNIDO should favourably
consider this propcsal and arrange assistance through TCDC or suitable
otherchannel. As a preliminary step to this the Director General and
an Engineer of AGPF should be deputed

to CIPET for a week in order to acquaint with the available facilities
and draft out the details of suitable training prograsme needed

for AGPF,

The basic facilities and infrastructurc needed for setting up of a
quality control a~d testing laboravory in AGPF is recommended, This
may be considered by the Government for necessary approval and action,
The UNIDO should extend assistance through a second phase of this
project in which technical assistance needed in mould design, rzpair
and maintenance and processing included with other compornents such

as training fellowships, study tour, experts and so on.

The Director General and the HID should be deputed to intermational
plastics exhibitioqétudy tour often in order to get acgquainted with
the latest developments useful for the development programme of AGPF .
Some centres useful for such study toursare given in Annex 5,

It is necessary to train AGPF technical staff including technicians
in other centres on specific areas for widening their knowledge.

Formation of a National Standards Institution should be immediately
considered by the Government for standardization purpose so that

the adoptation and formulation of standards for plastics may be

initi .ted in PDRY, The Dire-~tor Ceneral of AGPF and a senior official
of tne Ministry should be sent on a study tour to ISO/USA, I1SI/India
for acquaintance and follow-up., UNIDO may provide necessary assistance

for tais pucposn,
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For the sound growth of AGPF a technical library with internmatiom:l
standards, reference books, journals and other literatures is essential
and the list given in Ammex 9 and 10 together with  volumes recommended
by other experts and Director General should be arranged for purchase.
Necessary audio visual aids, Arabic translated materials should also

be considered taking into consideration the inplant training. Provisions

may be made in UNIDO assistance for this component also.
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I. ACTIVITIES AND RESULTS

The AGPF started in 1972 under the Ministry of Industry, 15 the
bigsgest Government owned Plastic Factory in PDRY besides a privately owned
Middle East Facto 'y. The production prograrme of AGPF is at present based on
en injection moulding process. There are 6 injection moulding machines now
and they produced about 366 tons in 1983, An extrusion blown film and bag
making plant based on the knowhow of M/S Reifen Hauser of West Germmany is under
erection now at a cost of about 1 million US Dollar and will go into production
in June 1984, Propesals are under consideration by the Govermment for putting
up a:-

- Blow moulding plant,

~ Pipe extrusion plent;

- Woven Sack plant,
bascd on the report of Dr, A.D, Clark and feasibility study of MW export-import

team on the expansion of processing industry.
These diversificationscall for creation of more faecilities,

The factory employs about 50 production staff at present. The bag
making plant envisages about 32 production staff and an equal number in each

of otier plants which are under proposals now.

The factory has been facing certain difficulties due to lack of
quality control of the products, shortage of trained persomnel, the lack of

good mould design and mould making facilities, which are to be seriously considered
in the present context,

Ways & means of achieving the objectives are therefore being
identified for action,

A, Setting up of a quality control and testing lsborstory at AGPF

Evaluation of plastics are needed for control of qualityor
acceptance testing against specification or establishment of data for engincering
and design, Quality control om quality assurance is carried out for maint:.ining
the quality of the products to set standards which embraces the quality of
incoming raw materials, the control of manufacturing process to help to id ::i+iiy

and thhys reciify  faults at the earlics possible stage and the {naspection and
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testing of final products considering the present production programme of

AGPF =nd the priority the Government. hcs given tc this bigmest Govt. owned
factory in diversifying its processing activities, a comprehensive progranmme

of setting up a quality conirol ard testing laboratory in stages is necessary
and accordingly a proposal is outlired so that after initially fullfilling it's
own requitvements, it can spread its activities in serving other processing
industries in the country, and ultimately grow to the size of a National test
house oa behalf of the Govermment for certification and other standardization

purposes,

Taking into consideration the present requirements of the injection
moulding plants and the blcwn film bag making plant for which M/S Reifen Hauser
is supplying few control apparatus (Anrex ?), the details of facilities proposed
for a Central laboratory in stages is givem in Annex 3 in the order of
priorities, It is recommended that stage 1 of Annex 3, which includes general
~est equipments, specimen preparation and miscellaneous testers and apparatus that
may be considered immediately and the stages II & III wmay be scrutinised at a

later stage when further expansion programme is realised.

The general test equipment 1S needed for quality control and test-

ing af materials and products.

The specimen preparation facilities are essential when prcluct
tecting, specification checking etc, are undertaken. Besides the equipnent
suggested, one of the existing injection moulding machinesitself can be used
for preparing standard test specimens for which moulds are to be described and

fabricated on being procured.

The miscellaneous testers and arparatus are useful for quality

control of raw materials, identification and chemical testing purposes,

2, Puilding and Basic Facilities:

A laovoratory area of about 500 square meter, pa:t of which should
be airconditioned is suggested for housing the test equipment. .
Other facilities like lab, lables, water connection, power

connection, drain system etc arc also to be properly provided,
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E . A proposal of technical assistance for training staff

1. Necessity

In the light of the expansion end diversification programme
that is being planned in AGPF, it has become essential that supervisory
technical staff aretrained in phases to the wider axzas of plastices mould
design, would repair and maintenance and fabrication, processing and testing.
This,in addition to specific training they might receive from the plant
suppliers that will be installed in AGPF, will enable them tuv orgzanize
inplant training for otherstaff and also give confidence to manage plants
efficiently to produce quility products, It is therefore errkasized that
a practically based and application oriented effective training programme
be organized for the stafi of AGPF,

2. ZTrainine at CIPET

Through this can be realized in many ways it is felt appropriae
that this type of training is arranged in a place like CIPET / India where

all such facilities are available under one roof,

The Central Institute of Plastics Engineering and Tools at Madras
established by the CGovermment of India and assisted by UNDP offers highly
specialized and practical oriented training matching international standards
in the field of mould design, fabrication, processine and testing,Fggurses, the
details of which are given in Annex 8 are particularly desiened to ensure
exposure of the candidaies to the practical intricacies/problems involved
in the relevant areas of study. Many international agencies includine UNIDO

have trained +%heir fellows there.

The AGPF mav also train their staff in batches for few vears
choosingz suitable courses from the regular programme or a more realistic
practical oriented training mav be sought for a shorter duration together

with specific factorv visits which will be more appropriate for them,

CIPET Madras mav be more suitable for trainine personnel from
AGPF because:-
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to
- any specific training suitable/ AGPF cantiereques ted.

- there are many climatic and regional similarities between
these two places.

- Training and Technology adoptation will be similar.

- the expertise and experience gained through all thase vears
under similar ~ rcumstances may be advantageously and

realistically adopted,
3. Proposals

It is therefore proposed that a cocperaiion between CIPET and AGPF
for technical assistance be developed which will be beneficial to the
indusirial ecowth of the plastic industrv in PDRY. As per this proposal
the Director General and the head of the technical department should visit
CIFET ard familiarize with the trainineg  facilities available there. From
CIPET, the Director General and/Senior Technical Staff should then visit
AGPF, finalize the field of training content, duration etc. and select the
first batch of *rainees in consultation with the Director General of the AGPF.
The training mav be planneq%o start in 1985 and continued for subsequent periods

till the nceds are met.

Keeping the proposed plan of expansion of AGPF a minimm of 5 technical

staff each year for training covering the four areas is recommnended,

4, Conclusion

It is therefore strongly recommended that the proposal of techmical
coopzaration between AGPF and CIPET be given toppriority and accorded approval
by the Govermuent of PDRY. The UNIDO should consider this propasal favourably

and provide necessary assistance and funding through TCDC or any other channel,

‘ F, Library

Tne setting up of a library and audio visual facilities are

essential for the technological growth and training potential for the AGPL,




There is 2 lot of scientific information available on plastics in

general and quality control in particular, The AGPF technical staff should

be in a position to. get themselves exposed to these literatures constantly
for uplifting their technical knowledge. It is therefore essential that q%ood
library is build up in AGPFg So that, books, journals, internaticnal standards
and other technical data are available for their use. Few of such impcrtant
references are given in Annexes 9 and 10 for procurement, Aiabic translations

of gome important materials should also be made available for inplant training.

Also some of the ISO and ISI stendards which are to be immediately

5,

ordered are given in Anmexes 11 & 12,

v

Basides particulars of additional books the useful for the library
and also lists of coupiled ISO and IS standards for future consideratiom were

left with the Director,

Also the expert has given the following literature to the library
for the use + benefit of the staff :-
(a) Quality Control and Testing of Plastics - CIPET Training Course
material,

(b) Refresher Course in Extrusion Biown Film - CIPET Training Course,
material,

(¢) Coumpiled List of ISO Standards,
(d) Compiled List of Indian Standards.

G. Miscellaneous :-

(1) During the reporting period the experts had an opportunity

to visit/meet few companies/ personnel in connection with

tertain consultations., They are

(a) Visit to M/S Yemen Rubber Mamufacturing Company, on 16/4/198%
where Mr, Hasson A, Haddad, General Manager and Mr. Ali
Abdulla Yamani, Chief Ingineer were met,
They are facing problem of slipiness in their EVA/rubber

sandaics produced, Suggestions were given for slight modfication in the mould

and in the compound receipe for possible improvements,
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They are planning to put up a tyre rebuilt plant for
wvhich two quotations were scrutinized and technical advice was given:-
(2) Mr. Shade of CDR working in the Ministry of Education
visited us on 5/5/1584 and discussed regarding the possibility

of waking educaticnal aids out of plastics.

(3) The possibility of prvducing food serving plastic items
for Alyemda indigeneously was discussed by the Director General of AGPT
and the Alyemda staff  including the identifical and material selection

on 8/5/1984,

(&) Visit to Netional Bottling Organization on 25/4/1984
along with Mr. Xasser of AGPF and Mr, Habib and Bii Noman of Ministry
of Industry. This fimm is buying bottle crates from AGPF. They face
problem of breakage and short life, One cause traced was because of
mishandling,¥hrough the basic production technoliogy at AGPF found to
be alright, some suggestions were given in moulds & materials for

possible improvement.
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DASCGT ILSLCUD MDD RadLla -~ Chailrmzn of the Doand of Directozs

&3d Director Geacrale

Aol INU3EIN ALaddn - lechaical migineer

- head of the Tuchnicol Deparelelie

SIS, ABIUT RAMLAH RURLL - Cresical Mgineer

S Lesii GanX - Ziecctrical ngineer

jaflTR Ald BADDD - kaintenzoice Zigineer,

ASGT RUSIVE  Asa - ilecinical Ingineer.
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Al Alpulad Radiniinii - lLoulding Tecriicizie
ilgin Couaterpart -~  ire ilidshen

alter curplevidg nic secildary school sid wie year teaching
WoTrKy ke wos seat by the Govemnrmoend t0 Sovies Ualon tu the lasiituve ol Y
znd Chexdstiy Szazw for 6 years wiere he widervedT a ode year Bussisa loajucse
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with Aravic ood mussizd ond is averrse in Lagiisng

He juined ,GFF in denuary 1984.




sy
&b

r

Y

o3

-

(2)
(3)
(4)

(5)

(7)

-
L)
-

Tes

T

equipnents 30 be provided by I/S keifen Hauser

izad operated tndciness meosuring devices

(special micrometer)

Steticiory ildcroneters
I Zent ulipmead
Sarple puicinin; device
Precigion baigice

Quadrent toarance with circular criter

Rapid thersoreter

& 1103 e

RETe %

1 e

1 uC.

Qe

=

1 e,

1 S0




(23 ))

AKX 3

List of test equiprent

Stage 1

=

Ae Goaeral tect eguipmeng

p—t———

sguipment

(1) conditicn Cherber
(Perporcture & iwddity
(2) Pegersture - murdidaivy

Ingicavoz/ Recorder

Uensity Gradleay Colura

(7o Goluma epparatus)
rolariscope

eLEeIT

(U - tuve and Ubbolwlode)

Yiscom

elting point ~ oprerius

(Capiiiary iletmod)

(7) Laro Ay ciyeulatin 15 Lvod

Irpact testing with noicher

urozeter {snore)
(20)
(1)

rucioiell pardaess tester
Buviroanesiial stress
epparatus (wita 5L reazont)

ralling velgnt Iimact Pester

(12)

Appruz cost USy

recormended
Supplier
¥isons Lid/ UX. v

Daver tesct Lud/UR.

Txting Fackines Iuc./Uda v

Lmven Test Lid/CX

Duven west Lid/Un v
Gardaer Lab/Uaa L
Gardner Lab/uSa ¥
4T / USA o

Daventest/UK;

ZI U&‘t
Digelozat & Bucknon Lide /UR
Zvick Girifvest Germony 4
Ceast - Spa fIioly

Hevie wallace & Coe LLG/UHE ¢

A

(#ipezs plaies end roulded axticies) Daveatest/UX

Universel festee (300 i)

(13)

FOr wuanil e, Ul resolui ¢
3

RE

Shesiiml )

awici; Cmblt/Vi.Germany 2
Davea test Lid/UK Y
Yarsley Technical Ceatre
B3/0sa o
. Ingtron /UK ¥

Gvinern GLin JueGerrioiy

10,000

500G
10,000
1,000
59000

59000

15,000
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L Lievie wzllace & C0l/Ul 54000
puidd  Spraratus .
- - - Daveatest Lid/TX
(3 stution nodel - /v
Diemengenf tear tester  Daveniest 1ie¢/UK 29000
(18) avt Irpact tester Davaitest LboAL 5 040
/-
\17) Burct Streagih Tester  Zawealest Lid/ox v 34000
(i3 Cioss/ilene/Clan. ty GARIIZR Dav/Jsa v 10,000
Lotver
(19) + ZIeiaing Dudurcice tesier TI/USA < 79500
(¢ Ciipond Jractica Tester  Gararua Iab/Usa v 5 4G
(21) Zivexing arnarcils Dovendest Lic/Tia $ 3,000
(to suly wmivernal tester)
1 - e m el . s pen
| (22) dlectrociatic rield llever Daveditest Lid/U : 3,000
i
/ (23) Guo  permcatility apparstus M noom R 6,000
(24 vaier Vepour " weoon v 54000
& permecbility epparatus Leide Vigllace & Co./Cu
(23) Flaxzavility Tester B1/vs4
Ceast GEa/ivaly S 19500
SLuates deccralt /U
(26) Stereo idcruscope Olyzrus /Jepsa i 54000
(27) Volvre add surdiace Deckzana / UGa v 54000
resistivity eoreroiusg
witn electrodes
(28) low tewpernture brittleness Tinus Olsen/Usa 3 6,000

iesier Daveatest /UK




imnex 3 ({ =23))
()  fest Specinen Freparation
hydculic press mveniest Ltd/Uk v 15,000
Cimrpdiaz Sorce 50%/201
Flobegr Sice pindrnm 150 X 130 i
Heating & Govering - Temp up to 3009
AT I‘U\l RN E u 25,000
200%C speed cuntave,secating Sigeluad & Ducsngs It/
& Cuoling ~ roll size upprax
130 X 300 im
Stery g press HeWle ¥ellace & CO./UK
Cuttin,, rress Leveutest Lid/uw
Frecisica Coatour Cutterf Gol'tifert Feiltwesx Yeemil/ L 15,000
.. s Aemm - WeTCrTalYy
culyiby racaine CIASY SPa/Italy
Sirip Cuiier for Filas DA/ U S a v 2,0
Standard ovids - v 20,000
U3y 259,KC
Uebeloee 300,000
(C) Miscellaneous Testers/Apparatus 1 Set . e

Seup woveny Tisex

Digital Terperciure Incicatioa with thercocouples

Calculator (Seientific and Stutistical)

Low Furperature Circulauoer

Glusswases 1ike plass tubes, hegters, conicel, glasses, flasks
Staadare Slesis, burestes, pipeties, deassicalor, distillatiua
flesxs byrdrometers

vwater digiillatica uait, thenwneters, sudsel vumers, Wt piatesy
beating vorilos, wieler belns «ad stirrers '
iIG cupwoards

Cherical  reagents aud solvents

Fluib peper coupser, iz projeciory overncud projeciion
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Tneory oad Fracticals

Latrcducticn to Folymer Cencdstry

Flestics I.‘ateria"_xs, properiics structure aad applications.
Identification snd gaclysis of plastics

Sveadards cad gpecifications

Freparation of Pest pleces
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= lymer Charaierisgticn

Texting of roteriais vefore roulciug

Shori Term iechgilecel Xrvperties
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Testing of Frocucts
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adnex 12

iist of a Tew useiwl Indisd Stendards

(1) Is 156 = avrwspiere condition for testing

(2) Is 2267 =~ Polystyree moulding raterial

(3) Is 2530 - ileihods of test Ior ¥ hicierial aad FZ Compoured
(4) Is 3395 - Lorc Laterdal for woulding and Exienion

(5) 13 4669 =~ Hetnod of test for FC resins

(6) Is 17328 - iuk raterials for mouwlding aad Exteasion

(7) Is 6543 - Lietiods of testing plastics part I, II & III
(8) Is 2506 - 1ixs Film

(9) I 2756 -~ iletnods of test for FS containers

(10) Iz 3740 ~ 3= Ducketls

(1) Is 5322 -~ FE vash bovls

(12) Is 7408 -~ 3>lows rolyclirias plastic coniainers

13) Is &686 - P35 Foricble water bottles

(14) Is 3075 -~ 1ZF¥z Fipes for poriable water supplies

(25) Is 4584 =~ Iwzs pipes for poriable water suppiies

(16) Is 4985 - unplasiicised. PVC for porieble water supplies

with solvent cereuts for water pipes
(18) Is 6340 - DI Woven Sackse

(17) Is 7234 =~ Specificeiion for injection moulded FVC Socket fitivings
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