
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


_ .. - ,.,, - _ ,,..J 14 76'1-
r:-d.ia. -

Dev€'l"prn'!nt of Plastics Testin~ and Trainin~ 

.Pacil i ty 

at the Ext~nsion Centre of CIPET in Ahmedabad · 

DP/IND/82/044/11.05/32.1.li 

r.INDii • 

Thr~e-t"1E'ek Mission Te~bnical Renart: 

TESTING OF PLltSTICS 

Prepa~ed for the Government of India 
tiy tbe United Na.tions Industrial Developm'!nt Or~anizaticn 

actin~ as tbe executin~ a~ency for tbe 
United Nations Development Pro~ramrae 

:3a3ed on t~e work af ?.Ir •. Jan Brzezinski, Asst •. Prof., 

exnert in nlastics testin2 

United !fat ions ln:!ustrial Development Or~ani :z:a tion 

Vienna 

Tbis report bas not been cleared witb tbe United Nations 
Industrial Development Or~anization wbicb does not, tberefore, 

ne~es3arily share tbe views exnrer.sed. (1) 

----------
( l) Tc (le o::-;itt'!'d after ~ler:ranc-:i 'by m;IDO 
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l .. :-c ~!':t~~~~cr no;..· ~e~t:n.- ~e~~o~s v:t~ ~~e av:.!.i!:i:-1~ ~e.c-il:-:-.ie:. 
e.~cor.~i:-:r tc ':'a.~le 1. 

? . "'n T'l!"e,...llre " n!"nl"'rB."":?e of fa.t ri cRti:u ne·.· device~ at the .:-:x:tf'n~ :o:-: 
Crmt!"e a.nd of introducin,. ne'" testinr ?"'e":.hods. acc'J!"dinr to ~a.~.:~ ? . 

3. ~c ~rocure th~ Most essential a~neratu~ and to introduce the releva."lt 
test r:ethods. accor~in~ to ~e..Ble 3. 

h. ~o arra."lre a testinr er.iert ~ission fa!" 2-3 ~onths after ha~ir.~ introcucec 
t~e ~ethods and after nrocur~r'Jlent of enuiu~ent. as U."lder noints 1-3 
ahove. 

c: ':'o use in the future !~0-~eco!":'.".e:-:cations e.s the !1Ti!".a?".': sou!"ce of tes~:n: 
~ethods and nrocecU!"es. as far es uossi~le. 

t:.. ':'c crrani ze the trainini- of one c~e~ical en~:neer in the L1fra?"er: s~ect!"o
nhotoretrr of nlastic~ and e.cditives. 

7. '!'o ~rena.?"e ··orest '·'et'!1od Cards·- and dist?"i'bute the:: a."'.onr all the :il3.s":.ics 
indust!"ial enternrises interested (see Renert. Activities. no!nt lEi. 

S:. 'I'o or~ani ze the collectio!"! of ma."lufacturers' infomation o _ rP.\.-" r:ateri als. :KJ:%r 

nrocessin~ machines. testin~ anne.ratus, etc. (see P.e~ort. Activities. 
nci!!t 21). 



ft.ctivities 

Acnax ,;.. 

Table 1. List of the n~v ste.ndard test methods 
nossible vit~ t~e availahle facilities 

':'a~le 2. List of the ~~a..~dardized test net~ods tc 
be introduce: after fa~rication of sere 
si~le devices 

!a~le 3. List of t~e ~~st esse~tial an~c~~tus tc 
be nU!"chP-se~. vith t~e relevant ft!'.":" 

?er~ 

? 

3 

13 

15 

1--r 

standa:ds l~ 

':'able l: :... co~lete :!..ist cf ne..,. testi!lt" !!!et~oC.s 
to be in~ler.e~ted (5u:::nary of Tab:!..es 1. 
2 enc 3) 22 

Table 5. Su.~ar:': of t~e nu.~bers of nev test rne
t~ods :!Jronose-: 
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sur.~~ARY 

Tb is R-;aport is conc~rned wi tb my 3-we-;ak mi~sion a:.: Tes tin?-

Ex,ert to tbe Project DP/IND/82/044. In its ori~in~i version, 

my mission and job description were planned for 3 montbs but the 

mission was curtailed due to work pro~ramme modifications of the Extension 

Centre in Ahmedabad. 

My activities followed tbe Pro~ramme of UNIIX> Expert elabo

t3!"ed for me by Dr •. A. B. ~atbur, Assistant En~ini'er (Test in~) 

of th~ Extension Centre (cf. Ap,endix ]). Due to personal 

affairs, ~r. ~athur was a~sent durin? my stay. ~Y report keeps 

to tb~ points of tbis Pro~r~~ • 

. 4})normal conditions durin~ my stay in Abmedabad (riots, c1J.r-

few) considerably disturbed tbe Centpe's activities and compelled 

me to work for four days outside the Centre. 

Findings and recommendations are included in the Section "Ac:ivities", 

which follows. 

I also delivered le~tures t; the Trainin~ Course a~tually 

run by tbe Centre (2 brs on Product Desi~n in PlasticE, 3 brs 

on Therr:io::iettin~ fii?terials, 1 br on Testir.~ of P~_astics and 

2 brs on fu!~ba~i~al Properties of Plasti~s). 

In future, tee testin~ ?Ctivities of tee Extensior. Centre 

f;;bot;ld use the I.SO ft~cor:i:ne82ticns as tee pr:.;:13r:; ;.;?urc~ o:' tt:rtin~: 

n r·o·: ~:iilres an:i S?'?~ if ica ti ens, as far a~ pcss it· le. 
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A C T I V I 7 I E S 

Tbe S(>quence of reportin? follows the points o:f the Pro-

Feint 1.. To finj out possibilities of introdu'::~ n~-,.,. test me-

tbods as per international standards with available facilities. 

3~sides tbe conv~ntional star.dard t~st rn~tbods conn~c:ted 

witb eacb apparatus, there are also someti~~s otber new test 

methods :possible.. ~bese possibil i ti~s bave b-:ien identified. 

A list of proposed test m~tbods, co~pr~ing 6 apparatus and 15 

test methods ts ~iven in Table l of the Report~ 

Points 2 &.. 5. Discussion for tbe design and fabrication of test 

s~~ci~en moulds~ Optimization of processin~ para~eters for mould-

in.t; t~st spr:.>cimens out of different mst~rials •. 

I ~av~ reviewed tbe actuaI needs and possibilities of fabri-

catin~ moulds for tbe preparation of test s~~cira~ns. A list 0£ 

test sp~cimens as well as dim~nsions and detaU.s of desi~~in' tbe 

r~levant moulds are ~iven in ASTM D 647. This standard contains 

sufficient information for :nou.ld desi.'im~r. 

Tbe most n~cessary now is tbe constru~tion of: 

l) 4-1.!s'li ty inj ecticn mould ~i vin~ in one shot a 3. 2 x 12. 7 x 

12. 7 mm bar, a 6. 4 x 12. 7 x 1'2. 7 mm bary a ter.s ile-test du.11b

~rll S?eci~en a~~ordin~ to ASTM D 638M and a disk. 

2) J.. co:npre£sion :nould for polyethyl~ne ( a~cordin'?. to .ASTi.: D 

192 13'.1 an: i'-:ir ri~id PVC ( a~~or:iin~ to ASTh: D 3010). 

3) A r::oul~ fo!' transfer :nould.in.f. of tber:.osettin~ :::oulC.inl~ i:'le-

to:ritls ( ('ai.:s). 



Tn~ -;>rocessin1; 

p~ra~~~.i:ars for ~ouldin? sp~~im~ns out of different ~ct~rials 

~oint 3. To find.9 out tbe possibilities for tbe developm~nt/ 
dac,, 

f~°t'ric2tion of~n~w test equip:.1ent for CIP3T Hxt~r1sion Centre. 

CIFET :Sxt~nsion Centre i$ well. equipped. v:i tY; many m~tal. 

working machines acd its l~si~n section an6 workshop bsve tbe 

cla:?:rs, f 1;nnels,etc.) descrUred in the standards. 

Takin~ into account these possibilities, as well as the 

avail~~ility af other items on the domestic market, I tave pre-

pared a list of su~b standardized test methods {Ta~le 2). 

A sctedul;e for the prepsration of tbe necessary deYices and 

iwple=entation of these methods should be elaborated by tbe 
cc cka t it no.o.'4 

Bxtecsion C~ntre h~ve at its dis?osal as nany as pas-

sible of tb~m directly after removal to new premises. Tbe ac-

tual con~ested workin~ conditions prohibit their im~le~enta-

tion now. 

Point 4. Repairs of some test equipment • 

[y pro~ramme of solvin~ some of th~ proble~s ~onnect~d with 

the d.efects otiserved ill several test equipment i t8'1s was inval i-

dated due to my absence at tbe Centre durin~ several curfew 

C.a:1s. 

~t~ ~roker. vice and da~a~ed microprocessor ccr.trcl for tbe 

,. ...... .,.. ,,,.. ,,. .. 
.......... !,. - .., T~s"t-:r, Ci:iar.t, 

ry tt~ rr.~nufa~turer. 
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Point 5 see P. 2 at·ove. 

St~ndardizing some testing methods. 

Tbis point related to some problems in introduci~~ the 

wentioned testing metbods, according to AST& procedures. 

Below some remarks are given~ 

a} Gas permeability. 

Oxy~en permeability by polyethylene films was measured and 

a proc~dure for opti:nization of tbe iHRsure.;;ent end treatment 

of res.Uts proposed. A.o., a star.d for keepin~ and movin~ the 

e~l?.r~ing glass (readout of tbe mercury level) should be pro

vided; tbe NBS-standard Reference ~aterial 1470 of known permeanc~ 

to o
2 

(see ASTM D 1434P- point 11 •. 2) should be ordered. 

b} ~cisture transmission rate .. 

Oven for tbis test was ordered, not yet receiv~d. 

c:) Carbon black dispersion. 

Procedures are given by ASTJi D 3015 (2eneral) and D 1603 

(cErbon black dispersion in polyethylene). 

A roll-mil.1 (already ordered) and a spe~ial bot plate are 

necessary for tbe preparation of speci~ens from FE compositions. 

0th er devices \metal. sb imstock, woodeD block} - can be fab1·ir-

c ated by CIPET's work~hop. 

The'microscope and camera meet tbe requirements o~ the me-

tbod. 

~~ference stendards of required quality o~ c2rbor. black dis

persi:n sh~ulC. be prei,lrP.d to co!':'lpare the:: ·;;:, "tt tbe spicim~ns 

d) I~epol C0-630 (or Antarox C0-630) r~co~~~~~ed for the envi-
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ronm~r.tal stress cra~kin~ test by AST~ D 16~3 as a r~:erence 

we7-t in~ a~ent is a nonyl pb~noxy poly( ethyl ~cox,y) ethanol ~ur-

far.tant from tbe ~roup of modified poly( ethylene oxides) and 

corres-::onds to th(" formula:-

c
9
8i

9
c6H40(CK2CH20)nCH2CH20H. 

Surfactants of tbis ~roup (and, maybe tbe sam~ surf2ctant) are 

surely b~'in~ manufactured in India. Manufacturers of su'!h prod-

u•ts stould be cont.acted.. In routine tes4:s any other surf'a'!tant 

of this ~roup could be used, end tbat corre;pondin~ tc I~epo1 

C0-630 only in ca~es of dispute. 

e) Use of some accessories of Instron Ter.~~e Tester. 

Tbis point not carried out due to sborta~e of time. 

f) Use of tbe vice of the lzod Impact Tester. 

See poin1 4 above. 

7. To identify t~e es~ential items i.e. accessories a~d equip-

ments for testin~. 

A~tc;ir discussion wi ·:;o Mr. P~dnis and ta.kin'";! into ar.C!ount 

th~ p~~sent facilities and the expected ~!:and fo.r t~~ts, a list 

of tba most essential. a~paratus to be purcbaaed by C!PET, Ab

medabad., bas been prepared (Cf. Table 3). Tts.e relevant 

AST~ standards and tbeir brief cbar~cteristics, if necessary, 

are also ~iven in tbe Table. It contains 16 items of equi~ -

ment end 23 s~and~rds. 

A compl~te list of new standard ~~tbods, based o~ Tables 

1, 2 G~d 3, is ~iven in Table 4 witb an a~ditional clas:ifica-

tested in ~act of toe rn~tbods propo~ed. Alto~~tber, 51 new 

:~~s~ lists do not include ~ests E'OUiU!:".E':1t fc !" rr;c:.;-,~ur-
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in.I!'. el eC'!trical pro!"'erti'J.3, tii:>cause tbt> r.eeds in resp~ct o.f the:: 

ar~ not yet sufficiently known. T~iE fi~ld can b~ reasonably 

defined aftt>r more experier.c~ from fut~re contacts witb tbe 

plastics yrocessing industry will have been accumulated. The 

preser1t 3pparatus for measurin'? tte surface and volume resisti

vity sbclll.d satisfy the most ur~~nt neeas in tbis field. 

Due to sborta~e of time, t~stin~ of tubes was left for 

future considt'ration. 

8. To find c tbe possibilities for developin~ t~st methods 

for qualitative and quanti ~ative check of adii tives in plas :=icsr 

especiPlly in PVC~ 

The mt'tbods bave been considered. ~bey are included in 

Tables 2 &. 3 acd correspond to tbe followin~ ~STM D standards: 

2124, 2222 and 2288~ I set> tbe necQssity and possibili~y of 

tbeir imple~er.tetion at tbe Extension Centre. Tbey require 

procurin~ of an I~spe<;tropbotometer (Table 3, item 2) and 

a Soxhlet extraction apparatus (Table 3, item 13), as well as 

sp~cial trcinin~ in IR-sp~ctral analysis. 

9~ R~ouire~ents end m~tbods of test to find out tiiclo~ical 

dec::>::posi tion of plastic materials •. 

Testin~ of the biolo~ice.l resistance of plastics material.a 

to toe action of bac terie (ASTA; G 22) and fun~bi C AS Thi G 21) 

cer. r.~ carried out only 'LO sp~cia.l ized rr.icrobiolo.ricel le.bora

tcri~s under stric~~nt by2i~~ic cc~1itions. 

10. Use of pola~oscopy ic quality cvntrol. 
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This po~sitility has been con8idered in Table 1, 

point B. 

E~ints ll & i6. Liter3ture to be prepcred for testin~ o~ plas- . 

tics. Preparation of literature fo-r plastics testin~. 

In Ta~le 6.I bave ~iven a list of Standards and Books 

to be purcbased ~Y tbe Extension Centre for its libr3ry. 

CIPEf, ~adras bas issued a handbook comprisin~ about 

20 test methods~ ffiajority of tb~m bein~ o~ ir-t~rest also to 

the Extemsion Centre. I~ spite of some editorial. errors and 

some sbortcomin~s resultin~ froffi recent developments in many 

standsrdi~ed methods, tbis band~ook coul.c serve as a primary 

~uide for the future elo~or~tion of E similar bandbock at 

Ahmedabad.. I pref er tbe followin~ sequence: first - eac'~ 

oethods should be mastered in detail...s by practical use of 

it, then - wnrkin~ prpcedures and a generaI description af 

eacb method sbould ~~ ~repfred. I recommend a stepwise ~~

tberin~ of info:"."!ilation on e~~h of the ~etbods and kee~ing it 

on files. 

Point 12. Use of instrumer.ts for rubbers, fibres, adhesives 

and ~oatin~R. 

Tcese fields of application.. of tbe instruoents availabLe 

at tb~ Extension Centre are very broad and tbey coul~ be dis

cussej in future, as need mey be~ 

Prints 13~ i4 & 17. Trainin~ m~thods on ··~uRlity c~~trol and 
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trrinin.g.. Preu::r3tion of test !JrJcedure ste-:>ts for the train-

in~ •. 

I c:lnsider it advisable to nor.?in?te in tb~ f1Jture a p('!"son 

at the Extension Centre responsible exclusive~y for trainin~ of 

students in tbe ran.g.e of Testin~ and Quality Control and for 

tbe preparation of tc~ n~c~ss?.ry t('acain~ aids in the fo?T.i 

of specimens and sheets witc a~breviated and simplified test~n~ 

procedures, aimed at: 

1) d isse:ri.02.tion of several. simple and eas:r to introduce test

in~ methods (in particular those concernei witb tbe evalua

tion of processin~ properties of msteria.ls and useful. proper

ties and quality of final products) on site in the industrial 

enterprises,. 

2) pro~otion of tbe knowled~e of methods availabie at tbe Ex-

tension Centre a~on~ tbe industry personnel, to encoura~e tbe~ 

to utilize these facilities in future~ 

Point 14 see p. 13 above. 

Point J5. Pr~paration of reviews on Plastics Testin~ and Quali-

ty Control. 

It is now pre~aturely to develop tbis activity.. Some kind 

of it is treated below, under point 18 of the Pro ,g ra!IlIIl e • 

Point 16 see P• ll above .. 

Poi:'lt 17 see P• 1.3 above. 

Point 18 •. To pop•.:l Fri ~e tbi:i Bi::tivities o~ CI PET Exti::nsion Centre 
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di~~ct contact witn ind~~try by consulti~~ visitors and by vi

si tin~ enterprist"s to find out and to solve ti.1t>ir pro bl.ems. 

Also trainin~ courses with the participation of en~in~~rs from 

industry are porU:tarizinitl tbe Extension Centre• s ac ti vi ties. 

In the flll.d of t'!?stin~ popularization, I have su~~ested 

tc~ p::-epc.ration of sn'!?cial "Test aiet1od Ccs_ros• containin~ the 

<iata a~out e;tch method available, namely about its fields of 

appli~2tion> app9ratus us~d, principle of ~etnod, ::-~sults o~ 

t2ined, materials to be tested as well as practical si~nifican~~ 

and evalu2tion of tbe results of tes"t. 

3y WaY of exa:nple, I have p~epared tv:~ such ca!"ds an 

"Gas Fermeabil i ty" and "Oxy~en Index" ·t'?•sts. The Test Method 

Cards s~culd be printed or photocopied oc one-pa~e thick paper 

sbeets and ~istributed a.:non~ enterprises froQ a s~ecial list~ 

.h fE.e of these Cards sbould be kept by tct:> custoru(>rs ana sboul.d 

~e supplem(>nte~ and kept up-to-date by the Bxtt:>nsion Centre. 

Point 19. To dif:cuss on dev'?lopmental w::r::: required to b'!?l:1 

tbl? industries. 

By develop:n'!?ntal wor1A is meant tbt:> de·:elopment of new for

muls tions, processin~ m~tbods and products, both exclusively at 

th~ ixtension Centre and tn· a direct cooperation witc the inte

tt:>st~d inlu~trial ~nterprises. Sucb tasks necessitate bavin~ 

a'.; tc.e dis!'osal of sorn'!' lat'-'.>r::it:>r.v ecp.iip!:~nt items fer mixin~, 

rol:.--nill in~, i:ox"trud inJ;? etc. of thi:> ni:>\'I f.: rri1ulf tions. Tb i::~ ?.Ork 

~u2: ~e tirht:y ~~~n~~~~d ~it~ tt~ evalu~:io~ ~1j testin~ o~ t:e 

-proFi::rties. This field of ectivi ti'!'s sb::uld be prep:ired nov;, 
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but it can be started only after sbiftin~ to new pre~ises in 

next year .. 

Poin~ 20. Standardization of data sh~ets, i.e. test reports~ 

maintainin~ the records and presentation of test results • 

."lb~n preparinl[: the handbook on ·~estin~ metbods for plastics 

and produt:ts (cf. Points 11 & 16 above) some standardizati:Jn 

of data sbeets should be Lntroduced. Tb~ ~lready used at tbe 

~~tension Centre forms of reportin~ toe test results co~d s~rve 

as a ~ood first ao~roximation of s'.Jcb test reports. Eowever, 

each :Letbod bss its specific· characteristics an:i ov.r:irdoin.g in 

the standardization o~ the test reports should be avoided. 

In principle, they could follow tbe indications ~iven in eac·h 

ASTL: st~rndard under the beadin~ of "Report". 

Point 21. To collect the addresses of raw mst~rial manufactu-

:nrrs for procurin~ th(' 1 i ti:r?.ture on r8w materials. 

T~e Extension ceJre su~scribes t~ several technical perio

dicals for i ~s library., a. o. tbe rt:cdern Plastics Intt:irnationel.. 

T"iey contain "R%der's Information Cards'•. These Cards should 

be utilized as an important source of procurement informatian 

from man~facturers about their raw materials, processin~ m~-

c bines, testin~ appE1ratus, etc •. 

~he otbfr m~tbod of collectin~ infor~?tion ar~ dir~~t c~n

tacts ~itb tb~ man~f~cturers, botb in India anj a~roai. 

es we:l as an alpbab~tical r~~ister of all entri~s sGould ~~ th~ 



12 

r~s~cr.s~~ility of on~ person fro~ th~ t~cr.r.ica! st~!f, no=inst~d 

~Y t~~ mang~em~nt. 
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Propo•d ProgrW or U.N.l.D.D. Expert 

Date I &-~95 

1. To tindout poaaib111U•a ot 1nt10duc1ng nw teat •ethoda aa par 
intematianal at•dardm •1th the •1'ail.tll• racUiti••• 

2. Diacunian tor th• dHign md fabrication or teat ~•ci•n mould•. 

:s. To tindout the poH1b111U•• tar t._ davelapaant/tabrication at n•• 
teat aqulr-enta r.r CIPET Extendo• Centre. 

•· Repair• o t ao•• teat •quip..nta. 

5. t1pti91z•tion ot pmc=aaaing p•r•atera tar •ulding teat apacimans 
o:•t o t di rte rent .. teriala. 

(•) - Type at the •ulda 
I 

I 
Multi Cavity 

I 
s •• tYP9 
or teat 
apeci••n• 

I 
1 

Di rte rent 
typ•• or 
tHt 1peci•enta 

(b) - Sheet moulding md •achining ttw 
a11111pl•• tm•iit. 

(c) - Opti•ization at cycle ror the 

(•) 
(b) 

., (c) 

(d) 

\ 

<•> 
(r) 

8P•cilten pnp•r•tian 1.•. tor 
th•rma•b I ttwmoplutica. . , 

Gaa Part19abil1ty. 

Mf!.atun Tr .. ..taaion Rate • 

Ca•bun Bl~dc Diaparaion. 

Indegenoualy Available Matarill.in place of 
Igapol ta&' tnvironMntal StreH Cracking THt. 

Uaa ot eOll9 acmaaori•• of In1tron Tenaila THtar. 

UH ot th• vice ~t hod l11P1Ct T11ter. 

7. To 10.nCity th• •H•ntial it••• 1.a. acc91aoriH .. d equip•nt8 
for tHting. 
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a. To find out tt. Po•ib1U ti•• tar developing taet •thoda tor 
qualitative mnd qu~Utatiw check of mditivea 1n plaatica 
aapecially 1n P.v.c. 

9. Rllquiilm.nta Wld •ttad• ar teat to tind out biological dltco11pa
•ian or pl•tic ••terial•. 

10. UH or Polazoec:opy 1n quality control. 

11. Literature to be prepared tar teating or plastics. 

1 2. Use or inetr'9enta tar rubbere, tibree, •dhaaivaa wid coatinge. 

1 J. Training •thode an •Quality Contml wid Teating or Plasuca•. 

14. Preparation of teaching aide tar the training. 

15. Preparation or revi••• an Pl .. tic• THting 9nd Quality Control. 

16. Preparation or lihr•ture an proci.lct taating. 

17. Preparation of uet procedure ehaete tor the training. 

1e. Ta papW.ariz• tha activitiaa at CIPET Extenaion Cantre Ind hating 
tacillti111•. -

19. Ta dhcuaa an dewlopmntal llOl'lc required to help the lnduetri ... 

20. Standarization ot data 9haate i••• teat nporta, •aintaining the 
record• 1nd pre..,.t•tian· or teat reaulta. 

21. To collect the eddn••• or r• Hterial •wiuracturera tar procuring 
th9 literature ~"'r• ••t•rial•. 



, -· pcssible wit~ the facilities already a75ilable 

et CIPET, Abmede~ad 

A. m~tbods ~onnected with tbe use of tte ln~tron T~ns..il!. 

Machine :. 

a) D 732. Sb~ar stren~tb of plastics. 
A s~t'-::ial shear tool n~cessc.ry, to be fabricated by tbe 

CIFBT workshop. 

b) D 882. Ten~ile prop~rties of tbin pl~stic sbe~tin~. ~e

tbod A : Static wei~~in~. 

c) D 1623. Tensile end tensile adb~sion properties of ri~id 

cellul.a.r plastics •. 
·ue~essarf: special ~rips, load and extension indicators and 

specimen cutter. 

d) D 1893- Blockin~ of plastic film~ 
Only special rod and frame are necessary. 

e) D 1938. Tear prop2~etion resistance of plastic film and 

tbin sheeting by a si~e tear method. 

f) D 2659. Column crash properties of blown tbercopl~stic con

tainers .. 
Load indicetor and extensometer - necessery. 

B. ~etbods connected witb the use of tbe Imnect Tester: 

a) D 1822 ~. Tensile ener~y to break plastics. 

c. ~thods connected witb tbe us~ of tbe Haze Meter: 

A) D 1746. Transparency of plastic sheetin~. 

b) D 4093. Reflectance - reflectivity pbotoelastic measure

ments of birefrin~ence and residual strains in transparent 

and translucent -olastics (cf •. also p. B, below). 

D. ir. o:i tr.ads conne~tE'd wi tr. the U$~ of the L:.i:l t Flow Ir.:io:ix!r : 

a) D 2~39. Usin~ melT index strend for det~rminin~ d!c~ity of 

Int::l. ur.ies add i tiona.l ur.e of tb'!' der.si. ty colu;.,n. 



l.f.i 
Ta~le l 

b) D 3835. Rbeolo~ice.l properties of thermoplastics witb a ca

pillary rbt>om~ter. 

i. 

a) 

To m~asure th~ melt viscositfp criti~el. sbear stress and ~ri-

tical sbear rat•, melt compressibility, intrinsic mel.t vis -

cosity and die swel.l ratio by the det~rminatians at dif

~erent temperatures and under different loads. 

~ods connected with tb~ use of Polariscone. 
ph.wt1> LlaS t• c.. 

D 4093. Pnotoel.attXic mt>asuremeots of bir~frin~ence and re-
sidual. strains in transparent or translucE<nt plastic mator:irial.s •. 

P. M~thods connected with tbe ust> of Density Gradient Column. 

a) D 2839. Cf. p. D a) above. 

bl D 4321. Packa~~ yield of plastic film. 
Det~rwination of area per unit mass of film. Comprises~ co

lumn density determination, thickness m~asurem~nt and wei~b

in~ wi~b analytiC'Bl balence. 

c·) i 252. Thickness of thin foil. and fil.m. 
CJmprises th~ use of density column, ene.lytical balance 

and thickness measuremtant. 
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at Cl?ET, Abmedabad, afte~ fa~ricetion of sorn~ simple devices 

by tte CIPET workshop or pur~basin~ some easi~y available items 

(in the sequence of iacreasin~ numbers ~f tbe relevant 

ASTM standards). 

l. D 543. Resistance of p~astics to cbemica1 rea~ents. 
A set of cbeffiical r~a?Qnts to be provided. In Procedure I 

W(li{!bt and dimensions cban{!es of specimens are determined. 

In Frocedure II cban,~s in mechanical properties (msia-

ly - tensile properties) are det~rr.:ined. 

2. D 568. Rate of burnin~ of fl~xibl.e pl.asticles in a V(lrti

cal posit ian. 
Sa.!llple shield and clamps to be constructed. 

3. D 57a. Water absorption of plastics. 
Tezts tn water at room temperature, et 50° C and io boiling 

water .. 

4~ D 635. Rate of burnin~ of sel.f-suppcrtin~ plastics in.a tui

rizontal position. 
As test chamber, a laboratory hood is used. A rin~ stand and 

~urner are s*ffi~ient. 

5. D 955. r,·easurin~ shr'inka~e from mould dimen£.1or:s c~ ~oulded 

plasti~s for compression- and inje~tion-~ouldin~ mat~rials. 

6. D 1042. Linear dtc~nsional cba~~es of plastics under acce

lerated service conditions. 
A simple scriber and a measurin~ microscope a:.f m icrometer -
mi~ros~op~ are used. 

7. D 1204. Linear dimensions cban~es of nonri~id thermoplastic 

sb~~tin~ ~r fil.m at elevated t~mp~ratures~ 
Sp~ci~ens are placed ~~tw~~n sh!~ts of b!avy paper and expos~: 

t~ ~:~v?ted t~~peratu~~ in an ov~n. 

e. D 1239. Resistanc~ o~ rlastics films tc extr~cti~c ~y c~~xi-

ce:.s .. 
Zi:r. 't.Ypice2.. ~r.e:1.i~als of vc:rious ~lasses s::-i: used., ?.:~tt:-r i:n

:r.~rsion for 2.:f b at 23° C Ylei~bt loss is deteni:i~d. 
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c:::-:tinued 

9. D 1~35. Outdoor weatberin~ of plastics. 
Special rPcks are to be constructed and situated outd~o~s. 

Specimens placed on them are to be syste~cticaliy observed an1 • 

tested •. 

10. D 1622. Apparent density of ri~id cellular plastics. 

Necessary analytical balance and micro~eter. 

ll. D 1895. Apparent density, bulk factor and pourability of plas

tic ?:Iaterials. 
Only some special simple funnels and ~lass cylinders are ne-

cessary. 
12. B 2842. 'Nater at·sorption af ri~id cellular plastic-s. 

•e~essgry equip~ent: analytical balance. im!:lersion tank. un

derwster wei~hin~ ji~ and micrometer. 

13. D 3713. Response of solid plastics to i~nition b7 a smal..l. 

~flame •. 
Ne~essary~ test chalilb~r~ burner, timer and flowmeter for air~ 

14. D 3~94. Fire response of ri~id cellular plastics usin~ 

a s~a11 corner confi~uration. 
Necessarv:. a special simple corn~r construction, burner, ~as 

and air supply and two ~as flow meters. 

15. D ~202. Thermal stebility oi PVCrresin. 
Co~~o-red metbods, very simple devices an~ cbe~ice1s are 

necessary. 

16. E 96. Water vapour transmission of materials. 
Six procedures are propos~dr differin~ in conditions of 

test. Necessary are: test dishes and a test cba.mber at j2° c. 
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t:; Clf~T, ,;r.::o~de~<'!d, ~vith th~ r~:~vant AS':'i.: s:~1:ii~ffds - to be 

served sKIIXi by these apparatus. 

1. Bot air ieoistion furnace. Mod~! CS 88. Custom Sci~nt. Ir.str.p 
C> 

USA. 

ASTM D 1929 - I~nition prop~rties of plastics 

2. Ia soect~onbotometer with recorder 

ASTE D 2i24 - Analysis of components i~ PV~ corupounds usin~ 
la spectrophotometer 

{Tbis method co~prises ex;tra:f:ion of compou~ds, di~solution -of resin, centrifu~ation af inor~anic fill.ers and stabili-

zers.. Bach ~roup of co~pont"nts is analysed separately by IR). 

~·· Drou i~nact resist~nc~ aryn?.ratus~ Custo~ Scient. Instr~, USA. 
AS~L D 246). Drop impact resistanr.e of blow moulded tbermo

plastic containers. Proceaures A, B and C~ Fixed bei~nt 

or cban~ing bei~bt~ and ~ of failures re~orted. 

4. Atlas Xenon Weatberom~ter, with li~bt and watt"r cycles and 

xenon-a~ type lomps, Atlas ~o.r. Cbics~o, USA. 

ASTK D 2565 - Operatin~ xenon-arc type light- and water
~xposure apparatus for exposure of plastics. 

5.. Abbe refractometer, with a set of contar.tin~ 1 iquids. 

ASTM D 542 Ind~x of refraction Qf transparent or~anic 

plastics. 

6.. Brookfi~ld Viscometer iiodel. LVP. witb a se' a.f spindles. 

A.o.: 
AST~ 1824 
AST~ D 2393 
n~nts 

ASTM D 789 

Apparent viscosity of plastiaols and or~anosols. 

- Vi~cosity of epoxy resins and related compo-

Nylon injectian mouldin~ and extrusion materials 

7. E~~io~ent for solution viscosity tests, ~omprisin~~ constant 

t~~p•rature ~ath, 25-135°c. !o.02 °c, wttb at least two trans

~arent walis, two sets of U~~t"lohde viscoc•ters witb holdersp 

~orJus ~lass filter of G2 porosity. 
Di~ut• solu~ion vi~~~~~ty o! pclym~rs (a.o •. ). 
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8. T~~~~ 3~~aser 

A3~~ D 1044 - R~sistance of tr~nspar~nt plastic ma:e-rials 

to al'rasion. 

9. Rock~ell F.ardness Tester, witb scales R, L, ~, E an~ K. 

10. 

AS~ D 785 Rockwell hardness of plastic~ and electrical 

insuletin~ materials 
(i 

Te~~~reture recorder, witb tber&:1o~uples and di~ital readout. 

~any used, a.o.: 
AST~ D 2471 -a Gel time and p~ak exotoerra~c temp~rature of 

r~a-: tin~ tbt>rmosett in.I? resins •. 

11. Ai~cir~ul~tin~ constant temnerature oven, aall~~Kamu. U.K. 

~ans usf~, a.o.: 
D 756 - W~i~h~ and shape cban.1?es of plastics u~der accelera

t~d servic~ conditions. 
Ei.1?ht different a~ein~ procedures can be used, differi~ i~ 
time, relative bUt:lidity. and tempersture. Analytical Palance 

and micrometer serve for measurements befora an~ after a~ei~ 
D 21i5 Oven beat stability of PVC compositions. 

D 2288 Wei~ht loss of plasticisers on b~atin~. 

D 3801 Extin~uisbin~ cbaracteristics of solid plastics in 

a ¥~rtical position. 
Test chamber in th~ fo!lol of an enclosure. air-circ~lati~ o-

ven.- ~urner, and stand - are used. 
I 

12. La(loratocy two-rol1 mil1,. for. preparin~ samples of -varioua 
material~ and compositions (e.~. for D 2115) as well as in 

the developm~nt work on new for~uletions end procedures. 

13. Set of Sox~let ~xtra~ion acnaratus, two sets, Cornin.1? Glass 

Co. No. 3840 or Pisber Scientific Co. No. 9-55i, Size B. 

D 2222 

D 2765 

Methanol extract of vinyl chloride resins. 

- De~ree of crosslinkin~ of ~tbylene plastics ~Y 
solv~nt extraction 

D 2421 Extraction and analysis of plasticise~ ~ixtures fr~~ 

vi~yl cbloride plastics. 
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Ta~l~ 3 - c~ntin~~d 

2 pieces 

Th~ir use is ~~ntioned in ~any st~ndards, a.0.~ AS~~ D 3713. 

D 389~. 

15. Bxt~nson~t~r with a di~i~al ~adout and recorder - fo~ the 

ln~~ron tensile machine. 

It is necessary for many tensile, ~~mpre~sion, shear stren~ta 

tests (e.~. D i623~ D 2659). 

16. H~atin2 cba~~~r for the Instron Tensile ~acbine~ 



Ta~l~ 4. A c~mplete list of n~w testin€- ='?thods ac~ordin~ 

.B~ nJ:re, /th::l('da 'tied, conpris in'? sta ndard.s :.:i:i r. t ioned ir. 

tbe Ta~les 1, 2 allld 3 

------------- ---- --- ------------------------- - --- - -· -------------- . 
i\c. No. of AST!! • Group of Group of mc:it~rials Group of prop'?r-

st~r.card m~tbods t~~ted ties tested 

------------------------------·---------~--------------------------
l. 

2 
'l 
J 

4 

5 

542 

543 

568 

570 

635 

6 732 

7 756 

8 785 

9 789 

10 882 

lJ. 955 

12 1042 

1.3 1204 

14 1239 

15 1435 

16 1504 

17 1622 

18 1623 

19 1746 
20 1822 

21. 1824 

22 1870 

23 1893 

1895 

1929. 

1938 
2115 

212~ 

III 
II 
II 
II 
II 

I 

III 
Ill 

Ill 

I 

II 

II 

II 
II 
II 

I 

II 
I 

I 

1 
tlI 

Ill 

I 

II 

III 

I 

Ill 

III 
II 

III 

Ill 

A 
A (-C)_ , 
A (-C,. -P) 

p 

111. 

II 

Ii 

:eA , 
• 
M. 
p 

F; 
j , 
CB 
CR; ., 
R 

L 

1i A 
p 

MP 

tI , 
PVC 
PVC 
F'JC 

PVC 
FVC 

0 

c, » 
p 

c 
p 

M 

c 

• 
ll 

M 
p 

c 
c 
c 
c, Ji 

p 

D 

• 
0 

ll 

ll 

Cr M 
M 

D 
p 

lb 

c 
c 
c 
c 
c 
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32 ::· 3~ 3 III L fL 

33 24t3 Ill TP Ii 

34 2471. III TS p 

35 2565 III A c 

36 2659 I TP M 

37 2765 III PB p 

38 2839 I PE D 

39 2842 II CR c 

4~ 2857 III A 1li 

&1. 3351. I p 0 

42 3421. II PVC c 

43 371.3 II Iii p 

44 3801. III M p 

45 3835 I TP p 

46 3894 II CR p 

47 4093 I 1, M 0 

48 4202 II PVC c 

49 4321. I p D 

50 B 96 II l c 
51 E 252 I F D 

Explan2 t ion a of symbol.a used in tbe Table: 

A~ Groun of m1?tbods: 
I new methods witb availat'-le facilities (cf •. Tabl.e 1) 

II new methods requirin~ coustruction of additional devices 

at CIPET, Ahmedabad (cf. Table 2) 
III n'?w metbods available• after procurenent of equipment i-

tems listed in Table 3. 
B.. .grout) of materials tested: 

A 
ca ii 

p 
L 

1i 
?.:P 

c. G!"OUT) 

c 

D 
F 

all types 
cellular, ri~id 
film, foil and sbeetin~ 
liquid resins and for
mulations 
moulded plastic, JICJ.t cellular 
mouldin~ powders and compounds, 
before processin~ 

of nronerties tested~ 

cbe~ica~, water, w~atberin~ ~ 

denfity 
fl am::::a b ~ l i ty 0 

p 

---------

P..l 
PE 
PVC -
TP 

poly amides 
polyethylenes 
polyvinyl chloride 
tbercoplastics 
thermo sets TS 

m~cha~icai and rceolo
~i~a! rr~~~rttes, ~~~~o
sity 

optical properties ~~ 
trans~arer.~ materials 
pro~es3in~ pro~~rti~s 
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Ts~le 4 for data and ~x~lanatior.s of sy~~ols) 

A. Acco!lidn~ to tbe ~roup ai test m~tbo1s: 

I 

II 

III 

Accord in~ to 

A 

CR 
p 

L 

rn 
MP 

PA 
PE 

~roup 

-4-

PVC 
TP 
TS 

15 
1:8 
18 • 

of materials 

7: 
4 

l.4 

2 

10 

l. 

li 

2 

7 

3 
Ji. 

tested: 

C. A~cord it:-!? to ~roup of prope-rties tested: 

c 18 
D 5 

F 6 

!:C 16 

0 4 
p 5 

• 
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'.:d>lt> 6. St<;ndards snd Books rt>co·'l::-.E't.d-?d for tol" Library 

of the CIPET Extension C~ntrt> Ahrn~dabad 

1. Annual Books of ASTW. Standardsp Parts 09.0l and 09.o2 -

Rs(\b(lr. 

2. All the ISO Standards issu!d by tbe TC/61 - Plastics and 

TC/ - Pipes •. 

3. Pres~ntation and use of data on tbe m~~hanical. properties 

of tb~rmoplastics.. Tl"cbnical Servic(l Note G 123, !CI Plas

tics Di-v., Ht>rts 1979·· 
4.. St"'odard T(lst Procedure for determining pl?stic.:irin~ ( plasQ. 

ticatin~) perfor:n3nct" of screw inj~ction rr.2c.:bines. Soc. 

Plast. Ind., New York,. J.967. 

5. Turnl"rp S.: K~cbanical. Testin~ of Plastics. Iliffer L..on

don, 197) •. 
6.. Whelan, A.• Craft,. J .L •. : Tb(> inj~ction moulding of test 

specimens, NCRT, London, 1978. 
7. Neville,. !\• M., Kennedy,. J. ~.:: Basic Statistical Methods, 

Intertext Books, London, 1964. 




