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E X P L A N A T O R Y  N O T E S

The monitary unit o f People’ s Democratic Republic of Yemen 

is  the Dinar. During the period o f the mission the value o f local currency 

in terms of United Sates Dollar is  , US$ 1 = Dinar 0.343.

PORT - People's Democratic Republic o f Yemen

AGPF - Al C-undi H astie  Factory

HID - Head of the technical Department

ISO - International Standards Organization

Asm - American Society of Testing Materials

BS - British Standard.

DIN - Deutsches Industrie Normung

IS - Indian Standard

ISI - Indian Standard Institution

N51 - National Standards In itution

CIPET - Central Institute of Plastics Engineering

RAPRA - Rubber and Plastics Research Association

jMI - Testing Machines Jnc.

1PT - Institute Fur Prwf Tecknic
PVC - Poly (vinylcholoride)

PE - Polyethylene
PP - Polypropylene
PS - Polystyrene

LDPE - Low Density Polyethylene
HDPE - High Density Polyethylene IV
MF1 - Melt Flow Index

■*



The t it le  o f the post o f the project No. SI/PDY/83/801/11-01
t

vas Plastics Testing Expert with a purpose to assist AL GundlPlastic Factory 

(AGPF) in the establishment o f a quality control and testing laboratory in  

order'co strengthen the expansion o f Plastics Processing Industry in People’s 

Democratic Republic of Yemen (PDRY) so that i t  may make a continuing contrib

ution to the economic development o f 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 o f a quality  

contre 1 laboratory in order to provide industry with a source o f advice and 

service in  plaÿtics.

2) improving the ab ility  o f the s ta ff  to carry out quality  

control and laboratory -testing work in the f ie ld  of p lastics.

Assistance has been given with enough background details and 

proposals for setting up o f a quality control and testing laboratory in stages. 

The sta ff have been exposed to various aspects o f quality control and testing 

and evaluation procedures. Recoirsnendations fo r setting up o f the laboratory 

with connected basic fa c ilit ie s , standardisation and training o f s ta ff  have 

been proposed for action.
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I N T R O D U C T I O N

The assignment in the AL Gundi P lastic 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 . (GTJ- -  Machine Industries Insti tute

o f Technology , Budapest).

A N D

Mr. ARUTJUN0V . S. -  Expert in p lastics processing (Chief o f the P ilo t plant,

NPO P lastic , Moscow).

The mission war completed on 26.5.1984.

Mr.Hasson Molimoud, the Director General o f AGPF in it ia l ly  introduced 

the Head o f the Technical Department (HTD) and his s ta f f  (Annex I ) and b rie f 

the background details about AGPF-Ho subsequently arranged a meeting with 

Mr. Fad hi o Hasson Yehia, Assistant Deputy Minister o f Planning at the Ministry 

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

were discussed. The Honourable Minister stressed the need fo r expanding the plastics  

processing industry in PDRY and wanted specific proposals fo r achieving it .  He 

was keen in in itiating the standardization and testing activ ities  in PDRY.

Weekly meetings were organized by the Director General along with 

HID and counterpart s ta ff in which the progress vas reviewed and follow-up  

programme - :'-s discussed. Meetings with the Board o f Directors and other ministry 

o ffic ia ls  were also arranged now and then on the project matters. The Director 

General showed keen interest throughout the mission in  the developmental activ ities  

of AGPF.

The main duties o f the job description has been to

(a ) advise and assist on the setting up o f a quality control lab.

(b ) advise to train the counterpart personnel in the methods o f 

testing equipment, in quality control technique, use o f statistics  

and recording procedures and

(c ) advise in drawing a l i s t  of test procedures necessary to test procedures 

necessary to test the appropriate standards on p lastics.
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Keeping in mind the constraint,namely the lack o f test equipment, 

the objective was marginally modified and instead o f importing training on the 

test equipments the counterpart vas aquainted and exposed to different aspects 

of p lastic materials, test methods test procedures and equipments and methods 

of monitoring the quality control with particular reference to the requirements 

of AGPF and. were assisted in a l l  other aspects of objectives. These were 

carried out through lectures instructions specifica lly  prepared fo r 'h is purpos 

from books and background matters brought from India and through slides followe 

by discussions and also through proposals and recommendations. These: were done 

in Consultation with the Director General, 11H),and the progress was monitored •

The training, advice and assistance rendered have been well 

received by the sta ff* since the mangement and the s ta ff are keen in developing 

the factory i t  is  hoped that the objectives w il l  be easily  realised.
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RECOMMENDATIONS

( I )  A proposal has been put forward a fte r identifying the necessity 

of training the teclmical s ta ff o f AGPF in the wider areas of 

plastic mould design, mould repair and maintenance, processing and 

testing in CIPET where a l l  such fa c i l it ie s  are available under 

one x'oof. through a programme o f technical cooperation between 

India and PDRY. The Government of PDRY should give top priority  

to this proposal and accord approval. The UNIDO should favourably 

consider this proposal and arrange assistance through TCDC or suitable 

otherchannel. As a preliminary step to this the Director General and 

an Engineer o f AGPF should be deputed

to CIFET fo r a week in order to acquaint with the available fa c ilit ie s  

and draft out the details o f suitable training programme needed 

fo r AGPF.

C2) The basic fa c ilit ie s  and infrastructure needed fo r setting up of a 

quality control and testing laboratory in AGPF is  recommended. This 

may be considered by the Government fo r necessary approval and action. 

The UNIDO should extend assistance through a second phase o f this 

project in which technical assistance needed in mould design, repair 

and maintenance and processing included with other components such 

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

(3 ) The Director General and the HU) should be deputed to international 

plastics exhibitior^tudy tour often in order to get acquainted wdth 

the latest developments useful fo r the development programme of AGPF , 

Some centres useful fo r such study tours are given in Annex 5.

(4) I t  is  necessary to train AGPF technical s ta ff including technicians 

in other centres on specific areas fo r widening their knowledge.

(5) 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 p lastics may be

initJ -ted in PDRY. The Director General of AGPF and a senior o f f ic ia l  

o f tne Ministry should be sent on a study tour to ISO/USA, ISI/India 

fo r acquaintance and follow-up. UNIDO may provide necessary assistance 

for this pv rpose.
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(6 ) For the sound growth of AGPF a technical library with international

standards, reference books, journals and other literatures is  essential 

and the l i s t  given in Annex 9 and 10 together with volumes recommended 

by other experts and Director General should be arranged fo r 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, 1S the 

biggest Government owned Plastic Factory in PDRY besides a privately owned 

Middle East Facto y . 'The production programme o f AGPF is at present based on 

an injection moulding process. There are 6 injection moulding machines now 

and they produced about 36b tons in 1983. An extrusion blown film and bag 

making plant based on the knowhow of M/S Reifen Hauser of West Germany is  under 

erection now at a cost of about 1 m illion US Dollar and w il l  go into production 

in June 1984. Proposals are under consideration by the Government, fo r putting 

up a : -

-  Blow moulding plant.

-  Pipe extrusion plant;

-  Woven Sack plant.

based on the report of Dr. A.D. Clark and fe a s ib ility  study o f WMW export-import 

team cn the expansion o f processing industry'.

These diversifications ca ll fo r creation of more fa c i l it ie s .

The factory employs about 50 production s ta ff a t present. The bag 

making plant envisages about 32 production s ta ff  and an equal number in each 

of other plants which are under proposals now.

The factory has been facing certain d ifficu lt ie s  due to lack of 

quality control o f the products, shortage of trained personnel, the lack of 

good mould design and mould making fa c ilit ie s , 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 Laboratory a t  AGPF

Evaluation of p lastics are needed fo r control o f quality or 

acceptance testing against specification or establishment of data fo r engineering 

and design. Quality control on. quality assurance is  carried out fo r maintaining 

the quality of the products to set standards which embraces the quality of 

incoming raw materials, the control, o f manufacturing process to help to id -nti i'\y 

and (h i:-; rectify  faulLs at the e a r lie r  possible stage and the inspection anti
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testing o f fin a l products considering the present production programme o f 

AGPF and the p riority  the Government has given tc this biggest Govt, owned 

factory in diversifying its  processing ac tiv itie s } a comprehensive programme 

of setting up a quality control and testing laboratory in stages is  necessary 

and accordingly a proposal is  outlined so that a fter in it ia lly  fu l l f i l l in g  i t 's  

own requirements, i t  can spread its  activ ities  in serving other processing 

industries in the country, and ultimately grow to the size o f a  National test 

house on behalf o f the Government fo r certification and other standardization 

purposes.

1. Qauliiy_Contrql_and_Test=Equigments=

Taking into consideration the present requirements of the injection  

moulding plants and the blown film bag making plant fo r which M/S Reifen Hauser

is supplying few control apparatus (Annex ? ), the details of fa c il it ie s  proposed 
f or a central laboratory in stages is  given in Annex 3 in the order o f

p rio rities . I t  is  recommended that stage 1 of Annex 3, which includes general 

■rest equipments, specimen preparation and miscellaneous testers and apparatus that 

may be considered immediately and the stages I I  & I I I  may be scrutinised a i a 

later stage when further expansion programme is  realised.

The general test equipment is  needed for quality control and test

ing of materials and products.

The specimen preparation fa c ilit ie s  are essential when prcluct 

testing, specification^hecking etc. are undertaken. Besides the equipment 

suggested, one of the existing injection moulding machines it s e lf  can be used 

for preparing standard test specimens fo r which moulds are to be described and 

fabricated on being procured.

The miscellaneous testers arid apparatus are useful fo r quality  

control of raw materials, identification and chemical testing purposes.

2. Building and Basic F ac ilit ie s :

A laboratory area of about 500 square meter, pawt of which should 

be airconditioned is  suggested fo r housing the test equipment. .

Other fa c ilit ie s  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 fo r training sta ff  

1“ Necessity

In the light o f the expansion and diversification programme 

that ic being planned in AGPF, i t  has become essential that supervisory 

technical s ta ff are trained in phases to the wider araas o f p lastics mould 

design, mould repair and maintenance and fabrication, processing and testing. 

This,in addition to specific training they might receive from the plant 

suppliers that w il l  be installed in AGPF, w il l  enable them to organize 

inplant training fo r otherstaff and also give confidence to manage plants 

e ffic ien tly  to produce quality products. I t  is  therefore emphasized that 

a practically  based and application oriented effective training programme 

be organized fo r the sta ff o f AGPF.

2. Training at ClPET

Through this can be realized in many ways i t  is  fe l t  appropriate 

that this type of training is  arranged in a place like CIPET / India where 

a l l  such fa c ilit ie s  are available under one roof.

The Central Institute o f Plastics Engineering and Tools at Madras 

established by the Government of India and assisted by UNDP o ffers highly 

specialized and practical oriented training matching international standards 

in the fie ld  o f mould design, fabrication, processing and testing,/courses, the 

details of which are given in Annex 8 are particularly designed to ensure 

exposure of the candidates to the practical intricacies/problems involved 

in the relevant areas of study. Many international agencies including UNIDO 

have trained their fellows there.

The AGPF mav also train their s ta ff in batches fo r few vears 

choosing suitable courses from the regular programme or a more re a lis t ic  

practical oriented training mav be sought fo r a shorter duration together 

with specific factory v is its  which w ill  be more appropriate fo r them.

CIPET Madras mav be more suitable fo r training personnel from 

AGPF because:-



to
any specific training suitable/AGPF canberequested, 

there are cany climatic and regional sim ilarities between 

these two places.

Training and Technology adoptation w il l  be sim ilar, 

the expertise and experience gained through a l l  these years 

under sim ilar r ' ucurus tances may be advantageously and 

re a lis t ic a lly  adopted.

3. Proposals

I t  is  therefore proposed that a cooperation between CIPET and AGPF 

fo r technical assistance be developed which w ill be beneficial to the 

industrial gcoi.'th of the p lastic industry in PDRY. As per this proposal 

the Director General and the head of the teclmical department should v is it  

CIPET and fam iliarize with the training fa c ilit ie s  available there. From 

CIPET, the Director General and/Senior Technical Staff should then v is it  

AGPF, fina lize  the fie ld  of training content, duration etc. and select the 

f i r s t  batch of trainees in consultation with the Director General o f the AGPF, 

The training may be planned.to start in 1985 and continued fo r subsequent period 

t i l l  the needs are met.

Keeping the proposed plan of expansion o f AGPF a minimum of 5 technical 

s ta ff each year for training covering the four areas is recommended.

4. Conclusion

I t  is  therefore strongly recommended that the proposal o f technical 

cooperation between AGPF and CIPET be given toppriority and accorded approval 

by the Govenncent of PDP.Y. The UNIDO should consider this proposal favourably 

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

F. Library

Tne setting up of a lib rary  and audio visual fa c il it ie s  are 

essential fo r the technological growth and training potential fo r the AGPF.
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There is  a lot o f scientific  information available on p lastics in 

general and quality control in particular. The AGPF technical s ta ff  should 

be in a position to. get themselves exposed to these literatures constantly 

fo r up lifting  their technical knowledge. I t  is  therefore essential that £̂ -;ood 

library  is  build up in AGPF, so that, books, journals, international standards 

and other technical data are available for their use. Few of such important 

references are given in Annexes 9 and 10 for procurement. Aiabic translations 

of some important materials should also be made available fo r inplant training.

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

ordered are given in Annexes 11 & 12.

Besides particulars of additional books the useful fo r the library  

and also lis ts  of compiled ISO and IS standards for future consideration were 

le ft  with the Director.

Also the expert has given the following literature to the library' 

for the use + benefit of the s ta ff

(a ) Quality Control and Testing o f P lastics -  CIPET Training Course 
material.

(b ) Refresher Course in Extrusion Blown Film -  CIPET Training Course 
material.

(c ) Compiled L ist o f ISO Standards.

(.d) Compiled L ist o f Indian Standards.

G. Miscellaneous

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

to visit/meet few companies/ personnel in  connection with 

Certain consultations. They are

(a ) V is it  to M/S Yemen Rubber Manufacturing Company, on 16/4/198 

where Mr. Hasson A. Haddad, General Manager and Mr. A li 

Abdulla Yamani, Chief Engineer were met.

They are facing problem of slipiness in their EVA/rubber 

sandaj.es produced. Suggestions were given for slight modification in the mould 

and in the compound receipe fo r possible improvements.
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They are planning to pur. up a tyre rebuilt plant fo r  

vhich two quotations were scrutinized and technical advice vas given

(2) Mr. Shade o f CDR working in the Ministry o f Education

visited us on 5/5/1984 and discussed regarding the possib ility

o f making educational aids out o f p lastics.

(3 ) The poss ib ility  o f producing food serving p lastic  items 

for Alyerada indigeneously was discussed by the Director General of AGPF 

and the- Alyeinda s ta ff including the identifica i and material selection 

on 8/5/±984.

(4 ) V is it  to National Bottling Organization on 25/4/1984 

along with Mr. Nasser o f AGPF and Mr. Habib and M i  Noman of Ministry 

of Industry. This firm is  buying bottle crates from AGPF. They face 

problem of breakage and short l i f e .  One cause traced was because of 

mishandling/lStrough the basic production technology at AGPF found to 

be a lrigh t, some suggestions were given in moulds & materials for 

possible improvement.
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After completing his secondary school and one year teaching 

work, he v?as sent by the Government to Covi cm Union to the Institute o f Ci’ 

end Chemistry Baev; fo r  6 years where he underwent a  one year Eussic-h icnju 

course chi a fiv e  years chemical engineering course spec ia lis t i m  pe truene, 

jiiyineei’ing. He Ьлл bacio ino v¿L edge in chemistry end production of pie 

materials end lim ited exposure in the other fie ld s  o f p lastic . He is  good 

with Arabic c»d Hashish end хз average in Bngiisu*

He joined AGrB hi January 1SÔ4
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Test equipnea^s to be provided by Iu/3 Reiieu Hausrr

d ) Ilaad operated thieiziess ceosurius devices

(special cicrone'cer) - 4 uoa

(2) Stationary iiicroneters - 1 ifO*

(3 ) 11 ? I  ies » _quipxcat - 1 ilC .

(4 ) Saxple puichiaj device - 1 ItO.

(3 ) Precision balance - 1 Uu.

(6 ) Quadrant balance with circular cvtter - 1 lie.

(7 ) Rapid thexuoneter 1 lio.
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A n n e x  2

List o i г est equipr.ent recoisnended

star:c i

A. Generai test equipr-.ent

K q u i p c e n t  Supplier Appro;: cost USO

(1) Ccnditic-n diari) er 

(ieup arature à  Ilisàdity)

¿-icons Ltd/ UK. ó 

Haven test Ltd/о К.
10,000

(2) i'erperatura -  iluridity 

Indicato:./ Recorder
5? jo tine ilacàines Inc./0'di 0 

Haven vest Ltd/JK
500

(5) ionsity Gradiùit Colora 

( ìv;:j Colum apparatus )
Haven i!ect Ltd/wK i> 5,200

(4) iolariscope Gardner Lab/oGA и 1,000

(?) Viocor.eters

(U -  tube end Dbbybolode)
Gardner lab/uSA * L, 000

(Ó) Keltirv, pyiat -  appai-i,ua 

(Capiilary Hetbod)
-ДЛ / USA v
Lteventfi s t/UKy

1,000

(7) Laryo Air ciz-culatiaj evctì. Jj:-l/ Willi
Kigelitaan 2 BuckhaH Ltd. /U Z. 5000

(в ) Irpact test’iag vÀth aotcher Zv/ick GUJi/.Vest Gexrsny t 
Ccast -  Spa /Italy

10,000

(9) Hurozteter (shore) K.Vi. Wallace 2 Co. Ltd/UK ¥ 1,000

(10) Eucknell пагод esc tester £nici: Gael t/w.Germany v 2,000

( i l )  itivirom..eutal stress

apparatus (v/ith 21 reacnnt )
Haven test Ltd/UK 0 

Yarsiey technical Centre/UK

2,000

(12) iralliafj .ici'jut Impact iester 'ii'i/JSA v 

(iipes, plates and moulded articles) Haventest/wrK

12,000

(15) Universal ¿-ester (iOO Ili)
( i t r  vessile} 0v.r.pressioni c: 

. ¿.csurv j

. Incirca /иК 0 

Zv;ick Citch /.,.Gcirany

20,000
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(14) Heat distortion ) 

Vicat Sùftaxing ) 
point Appam-us ) 

(5 station. model )

II.V/. /allace «  Co./UB 

Daveatest Ltd/UX

V 5 ,000

(15) Bieneudcuj? tear teeter Baveatest Itd/UZ V 5,000

(16) Bait Impact tester J)evoa» osi Ltd/UX V Oj COO

(17) Burst Strength Tester —CIVtUtCSX ÌTLu/uU. v ‘ 3,000

(IB) C-Ioss/uase/Clai-1y 
¡icier

GABBI. 2Bi lab/tlSA. V 1 0 ,coo

(19) B cluing Hidurohee tester ■tt T A'cvi ̂'l i ■«. / U*xi V 7 ,5 0 0

U c ) xic res ter Garurua Bao/USA V 5,000

(21) Baveri est Itd/USA V 5,000
(to suit universal tester)

(22) Biecxrociaxic f ie ld  lexer Baveatest Itd/UX A
V 3 ,0 0 0

(2>) Gao permeability apparatus " " "
V 0 ,GvO

(24) V.'ater Vapour 11 ti 11 4.
V 5,0CO

permeability apparatus n.Vr« Wallace «  Co./uX

(25) 11 air ab ility  l'est er Is-I/uSA

Ceast SxA/ltaly 

Sxautoa Xeacrsit/ttX

V
V 7,500

(2&) Stereo iiicroscope Olympus /Japan V 5,000
(27) Volere add Surd'ace 

resistiv ity  apparatus 

v/ith electrodes

Beckmann / USA V 5,000

(23) Bow temperature brittleness Tinus Olsen/uSA
V 6,000

tester Daveatest /vJK
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( l )  Sent Specimen xreparation

Kydouiic press 

Clamping Sorce 5G1/2G1 

liiilisri ¿ice ninirur lpO X 1JO III 

Keating ic Covering -  xenp up to 500°c

savchtest Ltd/oX v lpjOGO

2wo ro ll ixLli

2CG°C ¿peed centavo,Beating

<1 Cooling -  ro il cice approx 
xoO X yoQ css

Stepping pressf  

Cutting press

precision Contour Cutter/ 

copying rachiue

¿trie Cutter fo r Film?

v 2p,000

¿hgeltiau (i Kuckliau xta/oX

H.Y/. Vi allace c: Go./uX 

Dav cutest Ltd/JL

Go"ttz‘ert ¿'einv/esX iecisiik/ o 15,050
_ , . _ w«uCniC7Ĉ Ac2 oP^/Ioaly

£51/ U S A  v- 2,050

Standard Xouids 0 20,050

USo 55,000

(C) Miscellaneous Testers/Apparatus i Set

U«C«v**« 50 0 ,OuQ

¿tup ¡.atco/ d irer

D igital 'xerperature Indication with therm couples 

Calculator (sc ien tific  ana S tatistica l) 

low xurperature Circulator

Glass?,-idfes like  glass tubes, heaters, conical, g lasses, flasks 

Standard Husks, burettes, pipettes, ucsoioator, u istiiiatiun  

flasks byrdrometers

water d is tilla t io n  unit, thenjoneters, Dunseu burners, hot plates, 

heating rantics, water baths and stirrers  

110 cupboards

ChcKical reagents and solvents
f lu is  paper copier, Dia projector, overhead projection
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Piieory and Practicals

Introduction to Poxyner Cehrictry

plastics Lateriaisj properties structure and applications.

Identification end analysis of plastics

¡Standards and spec ification

Preparation of rest pieces

Precondition!^ and lest atmospheres

2 lyner Gharaierisatioa

Posting of Late rials before moulding

Short iem  feciianical Properties

iherr.,-J. Properties

Processing and Plo?/ Properties

optical properties

electrical properties

porrouafice properties

resting of Products

Iaiulcnce o f processing variables on the quality of the products 

Quality Control end Pesting in Plastic Industries»
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Tpcil (\\7' ~~ ~ ’ ---V.*- - --- _L. — U-U-.-- • j. *-cTZ) t1'.

ISC Sbancarla lo r  } American ba iiom l Standards In sti

riastica 1420, Broaduay.
I sì: York il.Y. 10C13 -  U.S.A.

Annual look o f ASTI ) American Society fo r Yestin j I hie:

Standards. Voi. SI Iplo, Bau Street,

Cl *r} Philadelphia, PA 1$012 USA.

British  Standards fo r  ) British Standards Institute

Plastics 2, part Street

London V. 12 3S U.II.

T\ *7"* * <7 ** *’~i 71 o t*uuw*lv—<a»— •>%.sU_ Bsntsches Institute fu r,: llorrmv

x l.i*S Lb- C7 — ■T'P <r c- / »»1 0— O LU" --  -r -U
I e s t-inch 1IC7, DICCO. Berlin  yC.

,X_.lC»_cL/1 %j “rv_ 7 r ̂  f* v̂- »*» --* — i 1 nU-i a».. „ V -•

n a s t ie s br ■*“r>* - “'%*)* o O- X »**— ;  ̂ — -- -

Polyuor ie s i in - 1 * T>T> »

rdV-p » r*V'■***" O *.•< *0*a* * v* -

Sales SY4-LT Dryland

Plastics and Tib'.:or Tie lla s t ic s  Lubber Institute

Intona tional 11 Boleri place

AjO±lv!»On *j ■ i J. i* 'w'.Cj

Leder: I la s t ic s B •’■' - «/-.- ■« - - » r> "l •■’> ■- o —■*

Interna Tonal CH -  ICO I Lausanne Switzerland.

IZurststoffe Carl lar.cer verlay

Gerr.na ria  sties Hole eriger S tre. see 22 

Z> £000 Lunchen SO V. Germany
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1) ICO 251

2) T'-'h o h ‘ ■ ecmior

.mo surer ic r  conaixionny ana uescxry. 

o‘.il¿ir.:; cost soecir.ens of thermoslastics re. ioriais.

N
*/ ISO 2013 -  I  rescue tien of test croc;
\
J T f T » I ' l l !  -  lolyethylene therror] a st:
,\; ISO 1522 -  Denuire: ic-r.ls o f polystyr leñ á is .

ISO il l io 5 ~ lie tro is  o f determining; the density and re la tive  densj

ij ISC 11 1Ó2C DirectLvies fo r  the standard!satic-n of ¡methods fo r the
• y .

¿eteminaticn of dilute solution of ucl'.mmers.

 ̂i ICO 1 1 1 1 : 4 - of

V'->
 

v
. 

s ISO 252 - De termination of

and polyethyl<

10) IrO l l t t - De terrina tion ox

l l ) 7'.r 17  0 - Detexrirr tion cm

130 175 - D e ternira tion of

*• / 120 11 ICC - c f

14) ICO Ï-U VJ
l fO - D e t eriina t ion of

It ) ICO obj - De termina tion of

rmear.s of D ;ro:met'

16) ISO 500 - Determina tion of

IV)
7 20 >; - Deter lira tion of

I t ISO 1 .“1»
. r\ O O Dotermfuation of

lor.sile m erer ties of f i lm

via :-;v_cs

iess of "lastros
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iiist of a few useful Indian Standards

(1) is 156 - ArrospLere condition for testing

(2) is 2267 - Polystyrene moulding Eaterial

0 ) is 2530 - Methods of test for pa «¡eternal and 13 Cocpoured

(4) IS 3395 - LDI-3 material fo r moulding and xactenrion

C5) IS 4669 - Kethod ox test for F/C resins

(6) IS 7328 - HDI3 materials for moulding and Extension

(7) IS 6543 - Uethoas of testing plastics part 1» I I  «  I I I

(3) IS 2503 - i 1 j i~r 3 Xl 7Ti

(9) is 2793 - ¡lethods of test for 13 containers

(10) IS 3730 - xz* Lucn.ets
(11) is 5322 - P3 uash bowls

(12) is 7403 - Blovii Polyclifins plastic containers

(13) is cooo - P3 portable water bottles

(14) is 3076 - LDP3 pipes for portable water supplies

(15) IS 4964 HDP3 pipes for portable water supplies

(16) IS 4935 - Unplasticiced. F7C for portable water supplies

(17) is 7034 " Specification for injection moulded p7C Socket fittings 

with solvent cements for water pipes

(16) is 6540 - HDP3 Woven Sacks.
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•The expert ’.riches to express Ills thankfulness to 

IT'. T. A. Tehran the Director General o f AGP? and. Tr. 

hacser H. A, the head o f the technical departrent fo r their 

interest and continued efforts fo r  co-ordinating the activ ities  

and the useful discussions arranged in order to aclieive the 

o'c.iectives o f the niscion.

lie a lso  thanks his counterpart Hr,. «U LSra ..! ._.

other coiuiterarts and sta ff of i .GDT fo r their cooperation.

expresses his ¿—:2* to Dr.' D. Guren,

Dackstoping o ff:leer a t  XZDC fo r his guidance v;hich has nade

his assignment a successful one •

He also  thanks the neciders of UITTDO Cherical

industries Dranch and the renters o f ITT? Office at Aden

fo r their help and advise.

Last but not least his sincere thankfulness 

also goes to h is co-e:cnerts I> . II, Teuss ax:d ¡¡r. S. Arutsjonov.




