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Throe—week Mission Technical Report:

TESTING OF PLASTICS

, 4

Prepared for the Government of lndia

by tbe United Nations Industrial Developmeut Oreganization
acting as the executing azency for tbe
United Nations Development Programme

Saszed on the work of br. Jan Brzezinski, Asst. Prof.,

expert in pvlastics testing

United Netions Industrial Development Organizstion

Vienna

This report bas not been cleared witb the United Nations
Industrial Development Oraanization whicb does not, tberefore,
necesssrily shzre the views exnressed. (1)

(1) Tc be omitied sfter eclezrance by ULIDO
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Tc in@roiuce new testins methods with the availanle
accoridinr tc Tarle 1.
Te nremare r nrorrarme of fakrricatine new devices at the Sxtension

Centre and of introducines new testinr methods. sccoréinrs tc Tatle 2.

T¢ »rocure the most essential a~neretus and to introduce the relevant .
test rethods, accordines to TeBle 3.

To arrenre a testins exmert mission for 2-3 months after havirn- introduceéd
the methods and after nrocurerment ¢ enuioment. as under noints 1-3
ahove.

L ol

To use in the future ISN-Pecormendations es the nrimar: source of tectin~
methods anéd nrocecdures. as far es vossikle.

Tc orranize the traininc of one chemical encineer in the iafrares snectro-
nhotoretrr of nlastics and eéditives.

To nrenare Pest Method Cards’ ané distribute ther aronr all the o
inéustrial enternrises interested (see Rencrt, Activities. noint

To orranize the collection of menufacturers' information o. rav raterials. xrze
rrocessins mechines, testins anneratus, etc. (see Revort. Activities.
neint 21).




Table 1.

Terle 2.

Tanle L.

Table 5.

Pronosed mrorrarmme of IMIM Exnert

List of the new stendard test methods
nossihle with the availahle fecilities

List of the c*endardized test methoéds to
be introduceZ after fabrice*ion of scre
simnle devices

List of the most essential anncratus tc¢
orne

be nurchasei. with the relevant ACT
standa-ds

2 cormlete list of new testins methods
to be imnlerented (Summarv of Tabkles 1,
2 ené 3)

Surmmary of the mumbers of new test me-
thods oronosez
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SULKkA RY

This Report is concerned with my 3-week micssion a: Testing
Expert to tbe Project DP/IND/82/044. In its original version, -
my mission and job descripticn were planned for 3 months but the

mission was curtailed due to work prozramme modifications of the Extension

Centre in Ahmedabad.

My activities followed the Programme af UNIDO Expert elabo-—

isved for me by Dr.. A. B, Katbur, Assistant Bngineer (Testing)

£ the Extension Centre (cf. Aprendix ). Due to personal

o]

affairs, kr. Eatbur wes abseat durinz my sitay. Ky report keeps
to the points of tbis Programme.

Abnormal conditions during my stay 1in Abmedabad (riots, cur—

few) considerably disturbed tbe Cenire's activities and compelled

me to work for four days outsicde the Centire.

Findings and recommendations are included in the Section "Activities",

wnich foliows.

I 21so delivered lectures t) the Traininz Course a~tually

run by tbe Centre (2 brs on Product Desizn in Plestics, 3 brs

on Thermoz=etting lizterials, 1 br on Testing of P1lastics and
2 brs on hechaniecal Properties of Plastics).

In future, tee testing sctivities of tte Extension Cenire
ctinz

sbhould use tne 130 Recommeé%tions zs tce primary zdurce ol tes

orocediures and specificaticns, as far as pocssitle.




The sequence of reporting follows the voints of the Pro-
gremze  (Anpendix 1).
Point l.. To fiand out possibilities of introducing new test me-—

tbods as per internstional standards with available facilities.

S5esides tbe conventionzl standard test methods contiscted
with each avpparatus, there are also sometimes other new test
methods possible. These possibilities have been ideatified.

A list of proposed test methods, comprbing & apparatus and 15

test metbods is eiven in Table 1 of tte Report..

Points 2 & 5. Discussion for the desizn and fabrication of test

stecimen moulds. Optimization of processinsg parameters for mould-—
ina test specimens out of different msterials..

I have reviewed the actual needs and possibilities of fabri-
cating moulds for the preparation of test snecimeuns, 4 list of
test specimens as well as dimensions and detail.s of designing the
relevant moulds are given in ASTM D 647. Tuois standard contains
sufficient information for mould desiener,

Tbe most necessary now is the construction of:

1) 4-cavity injecticn mould giving in one sbot a 3.2 x 12.7 x
12.7 mm bar, a 6.4 x 12,7 x 12.7 mm bary a tessile~test dumb—

bell specinen according to ASTE D 638M and a disk.

2) & comprecsion mould for polyethylene (according tc ASTL. D
1¢28) ani for rigid PVC (according to ASTE D 3010).

3) 4
terizls (vais).

mould for transfer moulding of therwosetting moulding me-

zesides, in msn. cases cpecimens czn ©¢ cut and zsctined




iirantly from sheets sunzlied by the custozere. Tne processineg
perz-eters for moulding gnesimens out of different mzterials

choul i slways follow the specifications for any materialme.

Foint 3. To findm out the possibilities for the development/

the
fabricztion of/new test equipuent for CIPST Bxteusica Centre,

CIFE

+3
%)}

xtension Centre ig well equipped with meny metal

-

working machines asrd its desien section ard worksbop beve the

czrecity of designing and facricating meuy devices (cbambers,

fos]
m

clszrs, fuonels,etc.) described in the standards.

Taking into account tbese possibilities, as well as the
aveilability of otber items on the domestic market, 1 ktave pre-
pared a list of suck stsndardized test metbods (Table 2).

2 sctedule for tbe prepsration of the necescary devices and
izplezentation of these petbods should be elsborzted by the

ge chal 1t man
Extersion Centre _ hove at its diszosal as many as pos-
sible of them directly sfier removal to new prenises, The ac-

tual congested workineg conditions probibit their implementa-

tion now.
Point 4., Repairs of some test equipment .

iy programme of solving some of the problems connected with
tte defects observed im several testi eguipment it¥s was invali-
dzted due to my sbsence at tbe Centre during several curfew
cayse

“rne broken vice and demaged microprocessor cerntrcl for the

*

r+ Tester, Ceact, necessitate zdviee gznd rosoibtie rerlecemenst

Toem
e N

™~y
"0

oy tte menufacturer,




Point - see P. 2 atove.
Pnint 6. Standzrdizing some testing methods.

This point related to some problems io introducing tte
mentioned testine methods, sccording to ASTE procedures.
Below some remarks are given:

a) Gas permezbility.

Oxygen permeability by polyethylene films wes megsured and
a proeedure for optizization of tbe mMasurezent and treatment
of results proposed. A.0., a stand for keerinz and moving the
enlareing gless (readout of the mercury level) sbould be pro-
vided; the NBS-siazndzrd Reference katerial 1470 of known permeance
to 02 (see ASTH D 1434, point 11..2) should be ordered,

b) MNcisture transmission rate.

Oven for this test was ordered, not yet received.
¢) Czrbon black dispersion.

Procedures are given by ASTE D 3015 (general) and D 1603
(czrbon black dispersion in polyetbylene).

4 roll-mill (already ordered) and & special bot plete are
necessary for tbe prepsration of specimens from PE compositions.
Other devices (metal shimstock, wocden block) - can be fabri~
cated by CIPET's workstop.

Toe ‘microscope and csmera meet tbe requirements of the me-
thod.

heference stzndards of required quality of carbon black dis-
persicn shoulcd be pregired to compare thex witt tbe stecimens
urier iesie

a) zepol CO-630 (or Antarox C0-630) recomneried for the envi-




ronmental siress crz¢king test by ASTE D 1o%3 as 2 relerence
wettinzg agent is a nonylpbenoxy poly( etbylecoxy)ethanol sur-
factsnt from the group of modified poly(etuylene oxides) and
corresvonds to the formulas
09H1906H40(CHéCHZO)nCHchZOH-

Surfactants of tkis egroup (and, maybe the same surfactant) are
surely being manufactured in India. Mzoufzcturers of suct prod-
uets stould be contacted. In routine tes*s any other surfsctant
of this group could be used, snd tbat corresponding tc Igepol
C0-630 only in cases of dispute.
e) Use of some accessories of Instron Tercile Tester.

Tois point not carried out due to sbortaze of time.
f) Use of the vice of the Izod Impact Tester.

See point 4 abtove.

7. To identify the essential items i.e. accessories gnd equip-
rents for testinge.

After discussion wi<o Er. ﬂzdnis and takinz into zccount
the present facilities and the expected u:zand for tests, a list
of tbes most essentisl anparatus to be purchased by CIPET, Ab-
medabad, bas been prepared (Cf. Table 3). The relevant
ASTic standards and tbeir brief cbaracteristics, if necessary,
are also given in tbe Table. It contains 16 items of equir -
ment gnd 23 sisndzrds.

i complete 1list of new standard netbols, bazsed ot Tsbles
1, 2 szd 3, is ziven in Table 4 with ar sdditional clascifice~

&

es

v

rreve

e

tior zneoréing tc ercur of mrterigls ent frsur © T
tested in eact of the metbods proposed. Altogether, 51 new
stsnizrds rmetbous z2re mentioned.

~rece 1i8ts dn n2t ineclude tests and esuioment fcr mensur-




ing electrical prcrerties, because the needs in respect of thex
are not yet sufficiently known. Tris field can be reasonably
cefined after more experience from future contacts with the
plastics processing industry will bave teen accumulated. The
preseunt apparztus for measuring tte surface and volume resisti-
vity sbecald satisfy the most uragent needs in this field.

Due to sbortzee of time, tesiing of tubes was left for

future consideration.

8. To fimd ¢ tbe possibilities for developing test methods
for qualitative end quantitative cteck of additives in plastics,

especizlly io PVC..

The methods bave been considered. They are included in
Tables 2 & 3 aed correspond to tbhe following aSTE D standards:
2124, 2222 and 2288, 1 see the necessity and possibiligy of
toeir imrlementation a2t the Extension Lentre. They require
procuring of an IB-spectropbotometer (Table 3, item 2) ard
a Soxblet extraction apparatus (Teble 3, item 13), a2s well as

specizgl trzining in IR-speectral anzlysis.
9. Requirements and metbods of test to find out biclogical

decomposition of plastic materials..

Testing of tbe biologicel resistance of plastics materials
to the sction of bacteris (ASTM G 22) ané fungbi (ASTH G 7)
car, be carried out only 1n specialized microbiolosicel lebora-

tories under stricgent bygieric ccrditicns.

10. Use of polaroscopy im quaiity cuntrol.




Tbis pocsibility bas been considered in Table 1,
point B.

Paints 1I & 16. Literature to be prepared for testing of plas—
tics. Preparation of literzture fo-r plastics testine.
In Tabtle 6,1 bhave given a list of Standards and Books
to be purchased ty tbe Bxtension Centre for its librarye.
CIPBET, Madras bas issued a bandboak comprising about
20 test methods, majority of them being 0f irterest also to
the Exiemsion Centre. Ir spite of some editorial errors and
some shortcomings resulting from recent developmenis in many
standzrdized metbods, tbis bzndbook coulc serve as a primary
guide for tbe future elaborztion of z similar bzndbock at
Ahmedabad. 1 prefer tbe following sequence: first — each
netbods should be mastered in details by practiczl use of
it, tben - working procedures and a general description af
eact method sbould be rreperede 1 recommend a stepwise ge—
toering of informaztion on each of tue metbods and keering it
on files.
Point 12. Use of instruments for ruvbers, fibres, adbesives

anéd ~oatings..

Pgese fields of application of the instruments available
at the BExtension Centre are very broad and they could be dig-
cussei in future, as need may be.

P-ints 13, 14 & 17, Training methods on "Quality Corntrol and

Tez+ing of Plesties", Pregrarstion of teszoning sids for tae
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trcining, Prepzrstion of test procedure ssbeois for the train-—

I consider it advisable to nominzte in the future a person
2t the Extension Centre regponsible exclusively for training of
students in the range of Testing and Quality Control and for
the preparationm of tke wecessary teacalse aids in the form
of specimens and sheets witt abbreviated and simplified testing
procedures, aimed at:

1) dissemination of several simule and easy to introduce test-—
ing metbods (inm particular toose concerned with the evalua—
tion of processing properties of materials and useful proper-
ties and quality of final products) on site in tbe iondustrial
enterprises,.

2) promotion of the knowledge of methods available at the Bx-
tension Centre among the industry personnel, to encouraze then

to utilize these facilities in future..

Point 14 - see p. 13 above.
Point 15. Preparation of reviews on Plastics Testing and Quali-
ty Control.
It is now premsturely to develop tbis actiivity. Some kind
of it is treated below, under point 18 of the Programme.
Point 16 -~ see ps. 11 above.
Point 17 — see pe. 13 above.
Point 18, To populerize the 2sctivities of CIPET Extencion Centre

and testing

fg
One of tce vest metnods, already asr:iied in preciice, is




e 10 -

direct contset with industry by consuliizg visitors zad by Vie
siting enterprises to find out and to solve tueir rroblems.
180 training courses with tte varticipation of engineers fram
industry are porularizing tte Extension Centre®'s activities.

In tbe fidld of testing popularization, I aave sugzgested
tte rrepzration of svecial npest Hetaod Cards™ counteining the

Gata sbout e:ch metbod available, namely zbout its fields of

aprlication, apparatlus us»d, principle of zetbod, Tresults ob-

[ad

zined, materials to be tested az well as practical cienificance
snd evalustion of the results of test,

Sy way of example, I have prepared twd suck cards an
"Gas Fermeability” and "Oxygen Index" temsts. The Test Kethod
Cards stould be printed or pbotocopied or one-page thick paper
sheets and distributed amone enterprises froo a special list.
4 fite of tnese Czrds should be kept by tce customers and sboulg

ve supplemented and kept up-to-date by the Extensior Centre.

Point 19, To discuss on developmental worc reguired to heln

tbe industries.

By developmental work is meant the derelopment of new for-

mulsztions, processing metbods and producis, both exclusively at

ot

he Bxtension Cenire and in a direct cooperation witc the inte-

t

D
[/)]
ct

ed industrial enterprises, Sucb tasks necessitate baving

2%

ot

ze disrosal of some laboratory equipzent items fer mixing,
roli-milling, extruding ete. of tune new formulztions, This aork
-ys- oe tirntly ecrnected with the evzluz=iorn 213 testing ol 1tse

prorerties. Tobis field of activities stculd be prepsred now,




but it can be started only after shifting to new premises in

next year.

Point 20. 3Standardization of data sheets, i.e. tesi reports,

maintazinineg the records and presentation of test resul ts,.

when prepering tte handbook ou testing methods for plastics
and products (cf. Points 11 & 16 above) some siandardizatioun
of data sheets should be introduced. Tue already used at the
;x¥ension Centre forms of reporting the test resul ts could serve
as a 200d first apgroximatioan of such test revorts. Eowever,
each method bas its specific characteristics and overdoing in
the staniardization of the test reports sbould be avoided.
In principle, they could follow the indicaticons ziven in each

ASTi. stendard under the heading of "Report”.

Point 21. To collect the addresses of raw meterial menufactu-

rers for procuring the literature on raw materials.

The Bxtension Ce&?e subseribes to several tectniecal perio-
dicals for its library, a.o. toe lodern Plastics Internationezl.
They contzin "R2zder’s Informstion Cards". Tuese Cards should
be utiiized as an important source of procurement informetian
from manufacturers about their raw materials, processing me-
cbines, testing appsratus, etc.

mhe other metbod of ccllecting informztion are direst con-
tzets with the manufzeturers, both in Indis and abroad.

tn exzecting catzloaue of manufzcturesrs gnd tneir ovroducts,

as well as an alphabetical rezgister of all entries szould be tne
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responsibility of one person from the tectrical staff, nozinstel

by tne mansgement.
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Pmuud ngr‘“ of U.".I.D.o. Eg.tt

Acreniix l.

Date § B=2.35

1. To findout poiolbtltuoo of introducing new test msethods as psr
intemational standards with the ayailsble facilities,

2. Discussion for the design snd fabrication of test specimen moulds,

3. To findout the possibilities for the development/fsbricstion of new
test squipsents for CIPET Extension Centre,

4, Repairs of soms tesst equipments,

5, Optimization of procsssing paramsters for moulding test specimens
out of differsnt msterials,

() <= Type of thL- moulds

Sirigle Multi Cavity
Cavity |

Same type Different
of tsst types of
specimens tesst speciments

(b) « Shest moulding and -'achin.lng the
semples fromiit,

(c) = Optimizetion of cycle for the
specimen preparation {.e, for
thermosets & thermoplastics,

6, Standsrdizing somes testing ssthode

(a) Gas Permsability. | \
(b) Mpisturs Transmission Rate,
v (e) Capbun Blrok Dispersion,

(d) Indog'onouly Available Materisl.in plscs of
Igepol for Environmental Stress Cracking Test,

\
() Use of some accessories of Instron Tensile Tester,
() Uss of the vice af Izod lspect Tester,

7. To identify the essentisl items {.e, accessories and equipments
for testing.




9.

10,
11.
12,
13.
14,
15.
16,
17,

18,

19,

20.

21,

To find out the possibilities for developing test methods for
qualitetive and quantitative check of additives in plastics
sgpecislly in P,V.C,

Requifleents and methods of test to find out biologicel decompo-
sion of plestic materials,

Use of Polarcscopy in quality contrel,

Literature to be prepared for testing of plastics,

Use of instruments for rubbers, fibres, sdhesives and coatings,
Training methods on "Quality Control and Testing of Plastics®,
Preparation of teaching aids for the training,

Preparation of reviews on Plastics Testing and Quality Control,
Preparstion of literaturs on product testing,

Preparation of test procedure shests for the training,

To popularize the activities of CIPET Extension Centrs and testing
fecilities, - ’

To discuss on dewelopmental sork required to help the industries.

Standarizetion of data shests 1.8, test reports, maintaining the
records and presentation of tset results.

To collect the sddresses of rew material sanufacturers for procuring
the litersture oA\ raw materials,
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a)

b)

c)

d)

o)

f)

a)
c.
4)
b)

a)

ad test methods

=~

1. ist of the new etarinrdi
pcseible with the facilities already avzilsble

at CIPET, Abmece®ad

Metdods connected with tbe use of tte Iuctron Tensile

Machine

D 732. Shear strengtb of plastics.

A snecial sbear tool necessary, to be fabriecated by the
CIFBT workshope.

D R82, Tenzile properties of tbin plastic sbeetine. hie-

thod & : Static weizning,.

D 1623. Tensile end tensile zdbesion properties of rieid

cellular plastics.

THecessary: speciel arips, lozd and extensior indicators aand

specimer cutter.

D 1893, Blocking of plsstic film.
Opnly specisl rod and frame are necessarye

D 1938, Tear propzzation resistance of plastic film and
tbin sbeeting by a siwle tear zetbode

D 265¢. Column crasb properties of tlown thermoplzstic con=—

tainers.
Load indicetor and extensometer - necessarye.

Nethods counected witk the use of tbe Impect Tegter:

D 1622 K. Tensile energy to break plastics.

Nothods connected witl the use of the Haze Meters:

D 1746. Transparency of plastic sheeting.

D 4093, Reflectance - reflectivity pbotoelastic measure-
meats of birefringence and residual strains in transparert
and translucent plsstics (ef.. elso p. B, below).

wethods conneected with the ucse of the bielt Flow Indexer :

233G, Using melt index strand for determininz dersity of




b)

B.
a)

F.
a)
b)

c)

Table I - continued

D 3835. Rheologicel properties of therwoplastics with a ca—

pillary reoeometer.

To measure the melt viscosity, criticel sbear stress end ~ri-
tical shear rate, melt compressibility, intrinsic melt vis -

cosity end die swell ratio - by the determinations at dif-

ferent temveratures and under different loads.

Methods connected with the use of Polerisccpe.

hsfpetastic
D 4093. hotoelsst)iic measurements of birefringence and re-

siduzl strains in transparent or translucent plastic materials..

Metnods connected witb the use of Density Gradient Column,

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

D 432I. Package yield of plastic film.

Determinztion of area per unit mass of film. Comprises: co-
lumn density determinaztion, tbickness measurement and weigh—
ing with analytical balence.

B 252. Thickness of tbin foil and film.
Comprises the use of density column, enzlytical balance

and thickness measurernient.




T

l.

2«

3.

4.

5

6.

T.

(o]
*

-

core 2, Iist of the esicn
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-i-rdized tesi mettcis to be inirccucesd

at CIFBT, Abmedabsd, aiter fabricetion of some simple devices

oy tce CIPET workshop or purcbasing some easiiy aveilable items
(in the sequence of iancrezsing numbers of tbe relevant

ASTY standards)

D 543. Resistance of plastics to cbemical reazents.

2 set of chemicsl reagents to be providede In Procedure I

— weiegbt and dimensions changes of specimens are determined,
In Frocedure II -~ cbanges in mechanical properties (msin-
1y - tensile properties) are determined.

D 568, Rate of burcing of flexible plasticles in a verti-
csl positian.
Szmple shield and clamps to be constructed.

D 57c. Water absorption of plastics.
Tests in water at room temperature, et 50° C and in boiling

water.

D 635. Rate of burning of self-suppcrting plastics in a ho-
rizontal positiane.
As test chamber, a laboratory tood is used. A ring stand aund

turner are sufficient,

D 955. Lkeasuring sbhrinkage from mould dimensiors of moulded

plastics for compression- and injection-moulding mzterials.

D 1042. Linear dimensional caauges of plastics under acce-—
lerated service conditions.
5 sipple scriber and a meassuring microscope of m_icrometer

mieroscope are used.

D 1204, Linear dimensions changes of nonrigid thermoplastic
sbeeting or film at elevated temperatures..
Specimens are placed between sheets of bezvy paper and exposel

o eievated temperature in an oven.

-

ot

3 ]

D 1239, Resistznce of rlastics {ilms tc extrectisn by chemi—
cz2l s,

-

Six tyvicel ecrnemicals of verious classes zT¢ used, after Loe

[« 5

rersion for 24 b at 23O C weight loss is determined,




[Ve)
L

10.

1ll.

l12.

13.

14.

15.

Lé.

T=2le 2 = c¢ontinued

D 14235, Oytdoor weathering of plastics.

Special racks are to be comstructed and situated outdcers.
Specimens placed on them are to be systemztically observed and -
tested.

D 1622. Apparent deansity of rigid cellular plasticse.
Necessary - analytical balance and micrometer.

D 1835. Apparent density, bulk factor and pourability of plas—
tic materials.

Only some special simple fuunnels and glass cylinders are ne-
cessary. _

P 2842. Water atsorption af rigid cellular plasties.

Mecessary equipment: analytical bzlance, immersioan tank, un—

derwater weighineg jig and micrometer.

D 3713. Response of solid plastics to ignitioo by a small

IXXX flame..

Necessary: test chamber, burner, timer and flowmeter for air.

D 3894, Pire response of rigid cellular plastics using
a s321l corner configuration.
Neceasarv: a special simple corner construction, burner, gas

and air supply and two 2as flow meters.

D 4202. Thermal siebility of PVCrresin.
Congo-red methods, very siople devices and chemicals are
necessarye

B G6. Water vapour transmission of materials.
Six procedures are proposed, differing in conditions of
test. Necessary are: test disbes and a test chamber at §2° C.




Table 3, List of the mest esseniizl annrsrsius tc be purehzged

l.

2e

4.

5

by CIF:T, anmedebad, with the re_levant ASTI sinulards - to be

served xuyxxg by these apparatus.

Bot sir ieniztion furnzce, Model €5 83, Custom Scient. Irpstr.,
USA.
ASTE D 1929 -~ Ignition properties of plastics

IR spectpopbotometer with recorder
ASTE D 2124 -~ Analysis ol components ir PVC compounds usinz

IR svectrophotometer ’

(Tois metbod comprises e{g%ragaon of compounds, dissolution
of resin, centrifuzation of inorsanic fillers and stszbili-
zers.. Bach group of components is anzlysed separately by IR).

Droo_impzet resistance anpzaratus, Custom Scieat. Instr., USA.
ASTKE D 2463. Drop impact resistance of blow moulded thermo-
plestic containers. Procedures A, B and C.. Fixed height

or changing beight, and % of failures renorted.

Atles Xenon Weatherometer, with light and water cycles and

xenon-arce type lamps, Atlas Jo., Chicszo, USA.
ASTE D 2565 =~ Operating xenon-arc type lizbt— and water—
—exposure apparatus for exvosure of plastics.

Abbe refractometer, wita a set of contacting liguids.

ASTE D 542 -~ Index of refraction of transparent orasnic

plastics.

Brookfield Viscometer Model LVF, witb a se% af spindles.

A.0,:
ASTiE 1824 - Apparent viscosity of plastisols and organosols..
ASTE D 2393 = Viscosity of epoxy resins and related compo-

nents

ASTM D 789 -~ Nylon injection moulding and extrusion msterials
Esuipment for solution viscosity tests, comprising: constant
temperature bath, 25-135°C, .02 °C, with 2t least two trans~

parent walls, two sets of Ubbelonde viscometers witb holders,

verous glass filter of G2 porositye.
AST: D 2387 - Ditute sclution vizerzity of rclymers (a.0.)e




Table 3 - continued

A, Tzber abpaser

AS™K D 1044 - Resistance of trzasparent pizstic malerials
to atrasion.

9. Rockwell Hzrdness Tester, with scales R, L, M, E 2nd K.
ASTE D 785 -~ Bockwell bardness of plastics and electrical

insulatine materisls
10. Tezperature recorder, wita thermoé?ples and digital readout.

kany uses, 8.0e2
ASTE D 2471 -2 Gel time and peak exotaernic tempersture of

reacting thermosetting resins.

1l. Air-circulgzting coastant temperature oven, Ballenkezp, U.K.

ilany usez, a.0.:
D 756 — Weizbht and shape cbanges of plastics under accelera-
ted service conditionms.
Bigbt different azeing procedures csn be used, differimz in
time, relative bunidity and temperzture, Analytical bzlance
and micrometer gerve for measurements beforg and after ageing.
D 2115 - Oven bheat stability of PVC conpositions.
D 2288 — Weight loss of plasticisers on beatine.
D 3801 -~ Extinguisbing charscteristics of solid plasties in
a vertical position.
Test chamber in the form of an enclosure, zir-circulating o=
veDy turner, and stand - sre used.

12. Laboratory two-roll mill, for.preparing samples of various
materials and compositions (e.g2. for D 2115) as well as in
the development work on new formulztions end procedures.

13. Set of Soxhlet extragﬁon apparatus, two sets, Corning Glass
Co. No. 3840 or Pisher Scientifie Co. No. 9-554, Size B.
D 2222 - liethanol extract 0of vinyl cbloride resinos.
D 2765 - Dearee of crosslinking o& ethylene plestics by

solvent extraction
D 3421 - Extrzction and enalysis of plasticiser mixtures fro=m

virzyl ctloride plastiicse.




16.

Table 3 - c¢sntinued

zs flow meters - 2 pieces

G
Their use is meationed in many standards, z.0.: &STH D 3713,
D

Bxtensometer with a digital rdadout and recorder — for tte

Instron tensile machine.
It is necessary for many tensile, compression, shear strengtk
tests (e.z. D 1623, D 2659).

Heatine chazber for the Instron Tensile hLachine..
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Tzble 4. A complete list of new testing

- ———————— —— e & = == = _—— -

Nc. No. of ASTX B

mettods accoriing

-~

o ASTw s137daTrds, 19 te implemenied in tce CIZBT Bxtemzign

Bourre, aumedabsd, cormprisiung standard

the Tables 1, 2 amd 3

s mentioned 1in

Group of Group of mzterizls Group of proper—-

stanéard me thods tested ties tested

1 542 111 A Q

2 543 11 A (=C) c, ¥

3 568 11 P F

4 570 11 A (=C, -PF) c

5 635 IX 4 ) 4

6 T32 I M M

T 7156 III M c

8 785 I11 | 1 M

9 789 111 BA M
10 882 I P M
1T 955 1X X P
12 1042 gt X c
13 1204 11 F c
14 1239 11 | c
15 1435 11 y 3 c, k
16 1504 1 | 4 P
17 1622 11 Ch D
18 1623 ) § CR; |
19 1746 I ) 4 0

20 1822 I . K

21 1824 111 L M

22 1870 II1 8] A c, ¥
23 1893 1 F M

24 1895 I MP D
P§ 1925 II1 K P

26 1938 1 F K

27 2115 111 PVC c

28 212¢ I1I PVC C

2c ele:z I1 PVC c

30 2229 I1I PVC Cc

31 2287 I11 FVC c

.




32
33 24c
34
35
36
37
38
39
40
i
42
43
44
45
46
47
48
49
50
51

Z3%3
3

247TL
2565
2659
2765
2839
2842
2857
3351
3421
373
3801
3835
3894
4093
4202
4321
B 96
E 25

I1I
111
IIX
111

111
I
11
III
I
11
11
ITI
I
11
) §
11
1
11
2 X

23

PVC
F
r
F

Troble £ -

BExplanztions of symbols used in the Table:

A.. Groug of

metbods:

I -
II -
I1II -

new methods

new methods

at CIPET, Abmedabad (cf. Table 2)

tems listed in Table 3.
B.,. €roup of materials tested:

A
CR &
F

all types

mulstions
~ moulded plastic, mot cellulsr
-~ mculding powders and compounds,
vefore processing
un of properties tested:

cellular, rigid
film, foil and sbeeting
liquid resins and for-—

PA
PVC
TS

- chemical, water, weathering E -

e

- a

nd areing rec

enclity

- flammab“lity

-

0 ~0

L3
v

continued

oo OO wWwW MmN NOORRAMGUNWEOGOOWRERFR

with availabtle facilities (cf.. Table 1)
requiring coastruction of additional devices

new methods availablem after procurement of eguipment i-

polyamides
polyetbylenes
polyvinyl cbhloride
tbermoplastics
tbermosets

mecktaniczl and rceolo-

gicgl rraverties, viCoo-
sity

ptical properties of

ransparers meterials

processinz proverties




Trtle 5., Suc<ary of tie numbers of new metlnods propcsed (ef. to

Toble 4 for datz and exrlanaticns of symbols)

A. Accormdng to the aroup af test metbods:

I - 15 .
) § 4 - 18 ‘
11X - 18 .

B. Accordice to group of materials tested:

2 - 7T
CR 4 4
P - 14
L - 2
K - 10
¥ - 1
PA - 1
PE - 2
PVC - T
TP - 3
S - 1

C. A~cordire to eroup of properties tested:

c - 18
D - 5
F - 6
I - 16
0 - 4
P - >
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3.

4.

5e

Te

- 25 -

zble 6., Stzndards snd Booxs reccnmerded for tue Library

of the CIPET Bxtension Centre Ahmedabad

Annual Books of ASTK Standards, Parts 09.01 and 09.a2 -
Rmbber.

All the ISO Standards issued by the TC/61 ~ Plastics and
TC/ — Pipes..

Presentation and use of data om the me_:banical pronerties
of thermeplastics. Technical Service Note G 123, ICI Plas-
tics Div,, Herts 1979.

Stuadard Test Procedure for determining plesticizine (plase
ticating) performance of screw injection mzchines. Soc.
Plast. Ind., New York, 1967.

Turner, S.: Kechanical Testing of Plastics, Iliffe, Lobn—
don, 1973..

Whelan, A., Craft, J.L.: The injection moulding of test
specimens, NCRT, Loandon, 1978.

Neville, A.M., Kennedy, J.B.: Basic Statistical Methods,
Intertext Books, London, 1964.






