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1. Int::-oduct ion 

The plastics and rubber industries - the ?OlymEsr industries - have be~n 

among the fastest growing sector of our ~conomy. 

Some 40 million tons o~ plastics are used annually in products ra~~ 

from automobile components to al"'tificial heart valves. Some of these 

plastics products - in fact the great majority - are used in application 

that require long service. 

In 1974 the rubber industry consumed 3.5 million tons of rubber in U.S.A. 

a!one ( 1). The rubber industry consumption includes new rubber as well as 

reclaimed rabber. Major use of rubber is in the tyre industry, though a 

significant use is made in the manufacture of foot-wear, hose, rubber 

backings on textiles, wire coatings, gaskets, r..attresses etc. 

1.1 N'eed for testing 

In any manufacturing industry quality control and staz:dardization of 

products play a vital role .. In the the field of plastics and rubeer 

ind.u1iriH, wit.h the rapid growth have COii!'! the ever increasing number 

a~d variety of raw materials which permit a wide scope of formulation 

changes. Depend.able methods for evalua~ion of these products, therefor9, 

are of particular interegt not only to enable the producer to assess 

the possibility of new formulations but also !or the ~rotection of the 

consumers. 

1.2 Standard ~ethods of test~ 

Plastics and rubber products are usually sold on the basis of quality 

specifications which are dictated by the end use. These specifications 

are the resul ta o! agre•ent between the manufacturers and the purchasers. 

The use of quality specification .for any product rt!quires that there be 

an adequate body of analytical and testin8' procedures which can establish 

tha.t the desired apecitication levels have been achieved • 

.Although plaatic• &Dd rubber prodncta &re produced and sold interziatioisall)", 

the temtin& procedure• used to define qua.li t1 are generally u.tioulistic in 

ch&n.cter. Attea·)Jt• to accept inteniatiOD&l standards o! testillg procedure. 

br agenciH like the Interziational Standard.I Organiu.tion (ISO) encountered 

IU.Dl1' problem• &ri•in& !rom the divermity of test equipment and procedures in 

T0(\11 in the lM!lU!acturizlg D&tiomi. 

(1) ilarnay, A. and Pranklin, W.E., Midve1t Research In.sti1~te, Salvage Marketa 
tor Materials in Soli~ w .. tee, Pu.blicat1on 5W-29C, w ... bingto~* D.C. (1972). 
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:.!ost of the English speaking countries base their standaI"..i. procedure on the 

methods recommended by the technical section of the British Standards Institu

tion, the American Society for Testill.%" Materials, Indian Stanciards Institution 

and others. 

ISO ·L'echnical Committees 61 and 45 deal with the ~ethods of Tests for plastics 

ft. list of such ISO '!"eferences tog-eth~r iii.th titles are included in Anw:~xures 

a!"lti 1.1 respectively. 

SL~ce ASTM methods for testing of plastics ~r.icr. cover the entire area of 

plast~.cs technoloey has not ~et been aligned completely wich ISO TC 61, 

these are also included due to their usefullness in Annex 1.2. 

T'ue test metnoC.s ?resented in these ~nne::ru.res ~ive interesting facts about 

the co~.mon tests on plastics and rubber referred to in thP.ir properties. As a 

matter of interest a lack of such pronerties o+- '!"'l~stics whi::h may be dassi-· 

fied as Proces~ing, Mechanical, Therm"l, Electrical, Optical ~nd Resistance 

to Environment is enclosed in Annex 1.~. 

1.:'- Users of tests 

It may be pointed out at tLis sta.9,"? that tests a:-e not ends in themselves 

but rather means of extractin~ knowledge about materi~ls. ro£t production 

plants have laboratories for routine q-~ality control tests ~~d similar tests 

are conducted separately for research and developement purposes. 

So far as the ~lastics processors are concerne~, they are eenerally interested 

in all test values but particularly watch those tha~ affect the handling 

qualities of material in production equipment (e.g., melt indexe• of poly

ethylenes and flow characteristics of cellulosics). 

The real teat ot & ~ateri&! cOll'lea with actual service and once & plastics product 

is taken home and used by the consurrer, it is imr.~terial to k.~ow its exact 

tensile stength, for example. 7"ae p~oduct eithe~ succeeds entirely or fails. 

To ansure success of toys, housewares, industrial nroducts and auto~.otive 

components, the properties of likely rr~terials are studied by design erui:ineers 

who, th:-ou;h experieiice and jud1?ement, balance material characteristics and 

service requirements a~ainst the amour.t of m~terial needed in parts to givP. 

aderruat! safety marvin. 

In ce~ain ca~Ms, a service rec:uirement rr.ay be so co~l0 ~ that suitable 

material can be d~termined only in actual service. As an ~Xa1'1"!1le, ~la~tic 

./ 
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fo~ nin~ is tested by makirui ?ipe of it, attachi?12' it to a n?"essurized 

water line as in actu?l service and watchinF whether it can star.d it. 

1.4 Standardization of tests 

To meet the rigid product s-pecifications in the manufactur·~ of plastic& :\nd 

rubber, reliable testing and analytical p!'Oceciures are the prerequsites. Ii.ost 

of the tests are performed on h~hly specialized. laboratory equipment under 

carefully defi."led conditions. Tl'..e accuracy and uniformity of testing .fata 

depends on careful :itanda:rd.ization and. ir.ain-;enance of apparatus used. T'ne 

high cost cf hanrlling off-specification prociuct l!".akes it mandatory that the 

change in product quality determined by test~ not be the result of changes 

of test procedure or in the laboratory equi~ment. 

In both quali~y control a."ld. specificatio~, the most reliable check of the 

performance of test procedure or equipment is the routine use of a standard 

reference material. This r.aterial should be stable and u.i.iforni and in sufficient 

supply to provide reference checks over a long period. A regular testing 

schedule with such a material will provide an i.Irmediate indication of any 

change in the behaviour of the procedure or the apoaratus. 

In addition to the use of a reference standard rca.terial, a routine inspection 

schedule and maintenance programme ~ould be carried out for the most frequent

ly used testing equipment. 

A me:tns of evaluatin;r proce.iures and equipc-.ant as well as standardiz~ fr.en 

is proposed in AST!·~ D 1749. This proirramme can reveal discrepancies in test~ 

and also ~rovide a means of evaluating alternativl! methods of performing a 

test. Long term inter-laboratory qample exchange programr.~s are effective means o! 

r:-.aintainin.!t uniform test levels and observinp changes in procedure that may 

otherwise p~ss undiscovered. 

Th9 routine use of reference mate~:als, r~~~lar inspection schedules and 

calibration l'tandards will assure reliable test data and improv& efficiency 

of test proP.'ramrr.e. 



!n addition to th~ standardization of ~ro~edures and equipment, the 

rnar:.ner in wh:i.ch tee test res-.ilts a!"e renorted r."Ust be s:a:lC.a!'dized if it is 

to be ~enerally ~derstood. 

2. S-:andard Atmosnb.eric cocdit ions for test ilia" of nlast ics and rubber 

Both relative humidity and temperature are known to have ~ronounced effe:t 

on the physical p!'Operties of plastics a:.d rub:ier. Because of this, the con

tlition:ing and testing of these materials at a constant cumidity and tempera

ture are extremely important if the test date are to be reproducible and 

comparable with other test results. 

2.1 !SO recommended at:nosuheric conditions for tests of :>lastics ar.ci rubber 

2.1.1 ISO 291 - 1977 - Standards Atmosphere fer ;onditiou~ and Testirur of 

?lastics snecifies as follows: 

Atmoaph~re 23/50, temperature 23°c and 

recommended atmosphere 

~elative humidity 5C % -

Atmosphere 27/65, te!D!'erature 27°c a~d r~lative humidity 65 ~ for 

trot:1ical countries. 

Conditionin~: The period and condition~ shall b~ stated in the 

relevant ~ecification of the material. 

2.1.2 ISO 498 -1974 - Standard teln!Jeratures~ humiditi~s ~nd tine for 

-eond..ition:ing, and testing of t"est pieces of Rubber stiuulates tMt the 

standard temperatu~e and humidity shall be chosen from the following: 

23 + 2°c and 50 ± 5 % relative humidity 

27 + 2°c and 65 ! 5 % relative humidity 

ff a clos~ tolerance is ::-equired, the temperature should be within 

! 1°c and the relative humidity ! 2 %. 

Conditioning: The etazid.&rd time for conditioni11g ~hall be a period not 

less than 16 hours imr.:ediately before te~ting. 

3. Test equipment 

>. list of the test equipment necess.ar~ for the nlastics and rubbe?' testin~ 

laboratory is enclosed in t.nnexure 2. ?lames of some of the well k·nown manu

fac~urers are also ~ncloeed in the s~me Annexure. 
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~. Selected bibliocal"h:V on testiu 

-~ l!>1t of some useful publications on ~lastics and n.bber testinc? is e!lclosed 

in Anne XUl'9 3. 

5 • '!Ta in i.u' 

A .li:~ C'f the Institutes ar.d labonto'!"ies where both the theoretical and 

~ractical tra!.:ling in -:he testi.~ of ?lastics and rubbe!' are !'Ossible 

is enclosed in !he Anne:xure 3. 



Ann~:xute 

'!e:'<>r~nce 

ISO/R 62-1958 

ISO 75-197'1 

ISO 178-1975 

ISO/R 179-1961 

I!iO/R 180-1961 

ISO 291-1977 

ISO 294-1975 

ISO 295-1974 

ISO/R 458-1965 

ISO/R 483-1966 

.ISO/R 489-1966 

ISO/!? 527-1966 

ISO/R 537-1967 

ISO 604-1973 

ISO 844-1978 

ISO 845-1977 

ISO 868-1978 

ISO/R 872-1968 

ISO/R 879-1968 

rso/R 099-1968 

!~O/R 1184-1970 

ISO/R 1195-1970 

ISO 1209-1976 

ISO 1923-1972 

Code 

B 

B 

B 

D 

E 

E 

B 

c 

D 

D 

E 

c 

E 

F 

D 

c 
B 

c 

E 

D 

D 

E 

L 

B 

c 
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PU.ST!CS 

UDC 678.r:,/ .Fl 

Title 

Plastics - Determination of water absorntion 

Addendum 2-1965 

Plastics a~1 ebonitP. - Determin2tion of temperature of 
deflection unde~ load 

Plastics - De-+;err..inat ion of flexura.t oro!)ert ie s of 
rigid plastics 

Plastics - Determination of Charpy impact resistance of 
rigid plastics (Cha~y impact flexural test) 

Plastics - Determination of the izod imoact resistance 
of ri~id plastics (I~od impact fl~xural-tests) 

Plastics - Sta~dard atmospherP.s for conditioni?l? and 
tP.stir.~ 

Plastics injection mouldin~ ~est specimens of thermo
plastics materials 

Plastics - Co1I1'9ressio~ mould~ test specimens of 
thermosetting mPterials 

Plastics - Dete~mination of stiffness in torsion as a 
function of temperature 

Plastics - r.:ethods for rr:~ btainiru? constant relative 
humidity in small enclomir~~ by means of aqueous solutions 

Plastics - Determination of the refractive inde~ of 
transparent nlastics 

Plastics - Determinatior. of tensile properties 

Plastics - Te1tin~ of plastics with the torsion pendulum 

Plastics - Determination of compressive ~roperties 

Cellular plastics - compression test of rigid ~4terial~ 

Cellular rubbers and r-lastics - Determination of apparent 
density 

Plastics - Determination of indentation hardness by means 
of a durometer (Shore hardness) 

Plastics - Determinati0n of resistance to cha112e upon 
excosure under glass to dayli~ht 

Plastics - Det~rmination of rP.sistance of ~l?.~tics to 
colour change upon eXT"osure to li~ht of a xenon lamp 

Determination of tensile creen of nla~tics 

Plastic~ - Deter~ination of ten~ile ~roperties of film~ 

Plastics - Determination of the water var:our transmissi\ln 
rate of plastics films anci sheets - Dish method 

Riuid callular nj_a~t ics - beneing- test 

Ririd cellular ~laRtics - Determin~tio~ of tensile 
nroperties 

l 



Rfl!ference Code -
ISO 2039-1973 c 

ISO 2818-1974 E 

ISO 2896-1974 ·n 

ISO 3167-1975 :9 

ISO 3268-1978 .. ... 

ISO 3341-1977 Il 

·. 
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Title -
Plasti~ and ebonite - Detarrnination of hardness by th~ 
ball indenta~ion method 

Plastics - Preparation of tes:t' specimens cy machining 

Rigid cellular nlastics - r~terrnination of ~ater 
abso~tion 

Plastics - Preparation and use of multi-p~ose 
test specimens 

Plastics - Glass reinforced ma~erials - Determination 
of tensile pronerties 

rextil~ glass - Ya~s - Determ~tion of breaki.-ig 
force and breaking elon~tion 
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Refe:-ence 

ISO/R 34-1957 

ISO 3·7-1977 

ISO 48-1975 

ISO 132-1 ?75 

~so 13:1-1975 

ISO 188-1976 

ISO 498-1974 

ISO 1307-1975 

ISO 1400-1975 

ISO 1402-1974 

ISO 1419-1977 

ISO 1420-1978 

ISO 1421-1977 

ISO 1431-1972 

ISO 1432-1976 

ISO 1653-1975 

ISO 1658-1973 

ISO 1746-1976 

ISO 1747-1976 

Code -
c 

D 

D 

c 

c 

c 

B 

B 

c 

c 
B 

B 

B 

D 

D 

c 

c 

B 

c 
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Rubber and rubber oroducts 

UDC 678.4 + 678.7 

·ritle 

T~("lfrrtf' AC:: ( 1<"1'7t"I\ 
---, ....... -d . •;r ;11.. 

Determination of tear strength of vulcanized. natural 
and synthetic rubbers (ere scent test piece) 

Rubber, vulcanized - Determination of tensile stress -
strain properties. 

Vulcanized ruboers - Determination of hardness (Hardness 
between 30 and 85 IRED) 

Vulcanized rubbe~s - Determination of resistance to flex 
cracking (De ~attj~ - t:?'.'e ~:.r.hj~~) 

Vulcanized rubhers - netermination of resistance to 
wt growth (De M<!ttia - type machine) 

Rubber, vulcanized - Accelerated ageing or- heat-resistance 
tests 

Rubber - Standard temperatures, humidity and times for 
t~e conditionin~ and testin~ of test pieces 

Rubber hose - bore sizes, tolernaces on length and 
test pressures 

Vulcanized.rubbers of'hie;h hardness(85 to 100 IRHD) -
Determination of hardness 

Rubber hose - Hydrostatic testing 

Fabrics coated with rubber or ~lastics - Accelerated 
ageing and simulated service tests 

Rubber or plastics coated fabrics- determination of 
resistance to penetration by water 

Fabrics coated with rubber or plasti~s - Determination 
of breaking stre?l.?th and elongation at break 

Vulcanized rubbers - Determination of resistanc~ to ozone 
cracking under static conditions 

Rubber, vulcanized - Deter~ination oi stiffness at low 
temperat·1re (Gehman test) 

Vulcanized rubbers - Deierrnination of compression set 
under constant def~ection at low temperatures 

Natural rubber (rra) - 'l'est recines and evaluation of 
vulcanization characteristics 

Addendum 2-1976 

Rubber hose - bending test 

Rubber, vulcanized - Deter~ination of adhesicn to rigid 
plates in shear - ·;uac.ruple sh.~ar method 



Reference 

ISO 1196-1972 
ISO 1i98-1976 

!SO 1818-1975 

!SO 1826-1974 
ISO 1827-1976 

ISO 1853-1975 

ISO 1856-1972 

ISO 2007-1975 

ISOISO 2285-1975 

ISO 23('2-1978 

ISO 2303-1975 

ISO 2322-1975 

·r- . .... 
ISO 239:3-~973 

ISO 2439-1972 

ISO 2440-1972 
ISO 2472-1975 

ISO 2473-1972 
I:SO 2474-1972 
ISO 2475-1975 

ISO 2476-1975 

ISO 2781-1975 
ISO 2782-1977 

ISO 2783-1975 

9 

B Raw rubber - sample preparation 

B t'le:x.ible cellular materials - ~etermination 
of tensile strength and elongation at break 

B 

c 

c 

c 

c 

B 

B 

D 

:a 

B 

B 

:3 

:a 
c 

c 

c 
!) 

Vulcanized rubb-ers of low hard.."less ( 10 to 35 IRED) -
Determination of ha!'dness 

Rubbers - Time-lapse between vulcanization and testing 

Rubber, vulcanized - :Deter:nination of modulus in 
shear - Q;uadruple shear methoa 

Conducti:ig ar.d. antistatic rubbers - ~easu.rement 0£ 
resistivity 

.Flexible cellular materials - :Determination of 
compression set 

Raw rub~er a~d unvulcanized compounded rubber -
Rapl.d plasticity tes-t 

~itl.canized rubbe~s - Determination of tension set 
under constant elongation at normal ~nd. hi,?h tempe
rature 

Rubber, isobuter.e-isoprene (ISR) Evaluation 
procedures 

Rubber, isoprene (!?.) - ~~on oil-extended, solution 
polymerized tY!)es - Test recipe and evalua~ion of 
vulcanization c.i.aracteristics 

Rubber, styre~e-butadiene (SBR) - Emulsion
polymerized general purpose types - Test recipe 
and ~valuation of vulcanization characteristics 

Addendum 1-1976 
Rubber test mixes - Preparation, m~ ~ 
vulcanization - Ea:uipment and. procedures 

Flexible cellular materials - Hardness testL"'lg 
by indentatitln techniques 

Flexible cellular ll'aterials - Accelerated ageing tests 

Ebonite - Determination of tensile strength and 
elongation at br~ak 

E:bonite - Determination of cross-breaking strength 

Ebon;l.te - Detensina:~ion of crushing stre~h 

Rubbe~, chloroprene (CR) - Gener~l purpose t~es -
Evaluation ?rocedures 

J:Nbber, butadien! (BR) - ?ion oil-exte?Uieci, solution
polymerized types - Test recipe and evaluation of 
vulcanization charac~eristics 

Addendum 1-1976 
Vulcanized rub~e~s - Determination of density 

Rubber, vulcanized - Deter~ination of permeability 
to gases - Constant pre~aure method 

Ebonite - I.etermination of hardness by means o! a 
durometer 

l 



Ref~rence 

ISO 28~6-1975 

ISO 2878-1978 

ISO 2921-1975 

ISO 2928-1975 

ISO 2929-1975 

ISO 2951-1974 

!SO 3011-1975 

ISO 3417-1977 

TSO .1.0f~1978 

ISO .!646-1979 

ISO t6.18-1978 

ISO A.659-1977 

TSO A.661-1977 

ISO 1.662-1977 

ISO t66.1-19":'8 

ISO '1672-1978 

ISO '1674-1977 

Code 

[ 

c 

c 

G 

c 
D 

B 

E 

3 

D 

G 

3 

c 
'"" )!, 

c 

c 
c 
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Title 

Elastorners - General requirements for dynamic testing 

Ri~bber, vulcanized - ~ntista~ic and conductive products 
ietermihation of electrical resistance 

Vulcanized rubber - Determin2~ion of low temperature 
characteristics - Temperature retraction procedure (TR test)' 

Rutber hose for liquefied petrole141T! gases (LPG) 

Rubber hose f~r fuel truck delivery 

Vulcanized rubber - Determination of insulation resistance 

Fabrics coated. with rubber or plastics - Deterniination of 
resis~ance to ozone cracking under s"atic conditions 

Rubber - Measurement of vulcanization characte~isticF 
with the o~~illa~ing- disc curemeter 

Rubber products - Roses - Determination of gas permea.nce 

Rubber or plastics coated fab'?'ics - low te:":Tr.erature 
impact test 

Rubber 1 vulcanized. - Deter~i."'lation of dimensions of test 
pieces and products for t~st nu~oses 

Rubber, styrene-butadiene (S3R) - Kasterbatches with carbon 
black or carbon black ~r.d oil - Test recipe and ev<lua:ion 
of vulcanization cha~acteristics 

Rubber - Determination of rebound resilence ol vuicanizates 

Rubber - Determi:--.atio:i of dyr.2mic ber.a•1iour of vulcan~_?:ates 
at low frequ~ncies - ~orsion pe~dultun method 

Rubber determination of dv!la~ic ~ron~rties of vulcanizates 
for classification ~urpos~s (by for~ed sinuoidal shear s"::::-ai< 

Rubber prodl!cts - =:oses - IovJ-ter.;pe:::-ature flexibility tt>s~s 

Fabrics coated with rubber or nl?stics - Determination 
of tear resistance 

/ 
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fl.:-me.xure L 2 

ASTM TSST ~;;ETHODS ON PLASTICS 

ASTM D 169:;.. 70 

ASTM G:!3-69 

AS'n! D794-68 (1972) 
AS'llt D 1435-69 

ASTM D 706-63 

ASTM D 57o-63 (1972) 

Permanence tests -

Environmental stress cracking 

Accelerated weathering 

Perma.~e~t effect of he~~ 

Outdoor weatheri.:lg 

!:!eight loss on heat~ 

~iater absorption 

- Chemical tests -

AS'l'M C 619-71 

ASTM C 581-68 

A5-W D 790-71 

ASTM D 1822-68 

AST!it D 747-70 

AS'IM D 256-72a 

ASTf.1 D 638-72 
ASTM D 785-65 (1970) 

A~ D 621-64 

AS!Y. D ~9;-69 

AS'l'M D 732-46 (1969) 

A STN D 648-72 
A9l'r. D 696-70 

AS'l'M D 635-72 

A ST!' !) 1 2 38-70 

AS'!Y. D 569-59 (1971) 

AS':'M D 864-52 (1971) 
AS'l'M D 1525-70 

AS'I'fl! D 746-72 

Chemical resi~tance of asbestos fiber-~inforced 
U.e :-mo setting re a ins 

Chemical resistance of thermosetting resins 

- t·!echanical tests -

Flexural 1:)roTierties 

Tensile impact 

Stiffness in flexure 

Izod imnact 

Tensile pronerties 

Rockwell hardness 

Ueformat ion unde1• lead 

Compressive properties of ri<?id r.la!rtics 

Shear stre~h 

- Thermal tests -

Deflection temperature 

Coefficient of linear thermal expansion 

Flammability (for self sunportina: materi~ls) 

Flow rate <melt ind~x) by extrusion tilastometer 

?low pronerties 

Coefficient o.f cubical thermal exnansion 

Vicat softening point 

Brittleness temperature 



Reference Title 

- Analytical tests -

ASTM D 792-66 ( 1970) Specific gravity and d.msity 

-~STM D 1505-68 Density by density gradient technique 

- Ontical tests -

A STM E 308-66 

ASTM D 1003-61 ( 1970) 

ASTM D 618-61 (1971) 

ASTM D 495-71 

ASTI-~ D 149-54 (1970) 

ASTM D 150-70 

ASTM D 257-66 (1972j 

- Electrical tests 

Spectrophotometry and de script ion of 
color in CIE 1931 system 

Haze a!'ld. luminous transmittance of 
transnarent olast ics 

Conditioning procedures 

Arc :~-esistance 

Dielectric strength 

Dielectric constant and dissipation factcr 

Tests for electrical resistance 
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A:me:xure 1. 3 

Plastic Pro-eert·ies Ch.art 

Pro ce s s i."lZ 

1. ~:oul<ii.ng qualities 

2. Compressiol\ lllOuldi:lg temperatu...-e, 
0 c 

3. Comp. moulding pressure, kg!/ cm
2 

~. In~ection moulding temperature, 
0
c 

5 In . ct• uld" . ~; 2 
• J~ 1011 mo l:'..g ~~ ssure, iCgt cm 

6. Compression ratio 

7. Mould .(linear) sh!·i.nkage, cm/ cm 

8. Specific gravity 

9. ~pecif'ic volume, cc/kg 

io. Machinin€; qualiti.es 

?i~echanical 

I 2 
11. Tensile s"trength, kgf'/ cm 

12. !:longation, % 
Tensile elastic modul'.ls, ~-f/ cr..

2 

' 2 
Compressive strength, lqf/cm 

n. 
14. 

' 2 
Flexural yield strer.gth, kg!/ cm 

16. Impact strer~h, em-kit/cm of notch 

17. Ha:'dness, Rocio.ell 

18. Flexural elastic modulus, k.gf/ cm
2 

19. Compressive modulus, ~/cm2 

Thermal 

20. Thermal conductivity, cal/sec/cm
2/< 0 c/cr:i) 

21. Specific heat, cal/°C/gm 

22. Thermal expansion, cm/cm/°C 

23. Resistance to heat, 
0 c ( cor..tinuous) 

24. Deflection temperature, 
0 c 

Electrical 

25. Vclume ~sistivity, ohm-cm (50;; :!H and 23°c) 

26. Dielectric stren,eth, sho?"t time, vol ta/mil 

27. Diel~ctric strength, ste!"-by-ste~, volts/mil 

28. Dielectric constant, 60 eye 

-1 



2~. Dielectric constant, 

30. tielectric constant, 

31. Dissination ( ~ower) 

32. Lissipation ( nc1-1er) 

33. Lissipation (power) 

34. Arc r.1sistance, ;:;ec 

Ontical 

35. Clarity 

36. Raze, ~ 

37.. Tran~!"ittance, "~ 

38. Refractive ind.ex 

Resistance to environment 

- 1J -

103 eye 
106 eye 

:<:·actor, 60 eye 

factor, 103 c:vc 

factor, 106 eye 

39. Water absorp., 24 h~., 3.5 nun thick,% 

~o. Burning rate (flammability), mm/min 

41. Effect of sunlight 

42. Effe~t of weak acids 

43. Eff~ct of strone acids 

44. Effect of weak alkalis 

•. c;. Effect of strong alkalii:; 

~6. Effect of organic solvents 

I 
,/ 

l 
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1. . ?last ics and rubber test inz eaui-:me::'l:t 

1 • Universal '!'est ing M~chin'.! (capacity 50 KN) for test irur tensile, 

compression and. fle:xnral pro~erties of ~lastics and rubber. 

'!'est i<!ethods: ISO/R 572-1966, ISO 37-1976, ISO/R 1184-1970, 
ISO 1798-1976, ISO 2285-1975, ISO 2472-1975 

2. Universal In:pact Te~er for testi.'1.it char,:iy i~act :oesistance, 

!::od Impact resistancP. and. Tensile Irr.,act '9rope::-i:ies of plastics. 

Test ~ethods: I~O/R 179-1961, ISO/R 180-1961 

3. Vicat softening temperature and temperature of deflection under 

load tester for plastics and dimensional stability tester. 

Test Method : ISO 75-1974 

4. Shore !iardness tester (Durometer) for nl~stics. 

'!'est Method : !SO/R 868-1968 

5. L"ld.entation 2ardness tester for soft-elastic foam aate::-ials. 

6. L'lternational '3'.ardness tester for vulcanized rubber. 

Tes-t r.ethod1: !SO 48-1975, ISO 1400-1975, ISO 1818-1975 

7. Rubber Micro Ha.rci.ness teste::-. 

Test ~ethod : ISO 48-1975 

8. ~l permeation chromatography for determir.ation of ~~lecular weight 

iistribution of polymers, petroleum products etc. 

9. Differential Thermal anal~sis (DTA) and Graphemetric '!'her:iel analysis,G'l'A). 

tor plastics and organic material. 

10. Gel tester !or polymers. 

11. Instron capillary P.heorne'ter. 

12. Dust and Fog tracking of electrical insulation nterials 

Test Method : AS'n·! D 2132-62 

~4. Dart Lrop tester tor !ilms. 

15. r.ater vapour permeability equi~ment for ~lastics. 

Test Method : ISO/R 1195-1970 

16. Grindin« machine 

l 
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17. Compression moulciing press and compression_ moulds for prr;paration of compressio1 

moulding test specimens for therrrt4'settin.!! and thermoplastic materials. 

18. Injection mouldin~ machine and moulds for preparation of L~jection 

moulding test specimens for thermoplastics. 

Test Method : ISO 294-1975 

19. Acc:lerated weathering apparatus for plastics pro·Jided with heat, 

r_'<>isture, UV, o
3

, co
2 

and other gas sources. 

20. Xenon Arc tester. 

'::'.est Methoci. : ISO/R ~79- 1968 

21 Apparatus for determination of colour cha~e uron exposure to day-light 

for plastics. 

Test Method : ISO 872-1976 

22. Elmendorf tear resistance test for plastics films. 

23. Hydrostatic testing apparatus for rubber and plastics. 

Test Method : ISO 1402-1974 

24. ~ooney viscosity and rate of cu:e of rubber by shearing disc viscometer. 

25. Oscilliating disc curemeter for rneasurerr~nt of vulcanization 

characteristics of rubber. 

26. Flex cr~cking testing machine (Del-1atia) for vulcanized rubber. 

21. 

Test Methods: ISO 113-1975, ISO i 32-1975 

Rebound re silence tester for vulcanized rubber (Lupke Per.dulum). 

'!'e0t f.ethod: ISO/R 1767-1971 

28. Abrasion resistance tester for vulcanized rubber. 

29. Accelerated ageing or heat resistance test for •JUlcanized rubc~r. 

'!'est !t.ethod : ISO 188-1971 

~O. Erookfjeld synchro-lectr1c viscometer. 

31. Dial guae~s for measurin~ thickness of: 

Flexible cellular matsrials - ISO/R 1794-1971 

Rigid cellular plastics - ISO 1923-1972 

Plastics pipes - ISO 3126-1974 

32. Drop testin, machin~ to determin~ the dron impact resi?t~~ce of blow

~oulded thermoplasti~· contaL~ers. 

Test ~:ethod : ASTM D ?.463-74 

33. Compression device for determination of the compreslion deform~tion. 

' 
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34. Abrasion tester (Taber). 

Test Method : BS .• 3794-1964 

35· Micrometer. 

Test Methods: ISO 2589-1972, ES 31-l4-1968 
36. Densimeter for determination of S!Jecific gravity of rubber. 

37. Punch press to punch out test specimens of rubber, SQft plastics 

and. s~ilar materials. 

Test Method : 35 3144-i968 
32. Hydraulic test press for preparation of test specimens by heating 

and applying pressure. (Maximum load: 30 tonnes; l:'.aximum preasure: 

200 kg/cm2; Maximum temperature:200°c with control ievice) 

-1 

2. Some well known Manufactu..~r~ of olastics and rubber test eauinment 

1. Zwick GMBH, Ulm, West Germany. 

2. CEAS'!', Italy. 

3. Adamel-Lhomargy, France. 

4. Bally', West Germany. 

5. INSTRON, U.S.A. 

6~ Testing EquipaeZL"t If:fg. Co. Ltd., Tokyo, Japan. 

7. Kondo Scientific Instruments ?:fg. Co. Ltd.., Tokyo, Japan • 
• 
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Annexure]. 

Selected 3iblio~ranhy on testinR: of nlastics and rubber 

Text B.:>oks 

i) Schemitz, J. U., 

'!-esti.ng of Polymers ( 1967), 

~·./iley Im:erscie::ice, r;. Y. 

ii) nard, L. M., 
kechanical t'ro!)erties of Solid Polymers ( 1972), 

Wil-Jy Interscience, N.Y. 

iii) Shields, J., 
Adhesive Handbook, 2nd. edn. (1976), 

Newnes-Butterworth, U.K. 

iv) Nelson, w. E., 

Nylon Plastics 'rechnology ( 1976), 

Newnes-Butterworth, U.K. 

v) Turner, s., 
Mechanics of Plastics, 

Newnes-Butterworth, U.K. 

vi) Blow, C. M. (Editor) 

Rubber Technology and ?f.anufacture ( 1971), 

( Published by tile Institution of Rubber Industry) 

Newnes-Butterworth, U.K. 

vii) Ives, G. c., Mead, J. A. and Riley, M.iJ:'!., 

Hand.book of Plastics Test t.:ethods (1971), 

n.IFFE, Lond~n. 

viii) Testing in fcubter Industry (1975), 

All India Ruboer Ir.d.ustries Association, 

A. I. R. I., Bombay. 

ix) Annual Book of ASTt.l Standards (1975), AST!i!, Philadel!'lhia. 

Part 34 Plastic Pipe 

Part 35 Plastics - General Test ~~ethods, Hornenclature. 

Part 37 Rubber - Test rethods. 

x) AST!il, Rubber and Rela·~ed Producrs new ~:et hods 

for Testing and Analysin~ (1974). 

-1 
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xi) BroRn, R. P. and Scott, J. R., 

Develo?ecient in Rubber Testing -

:tii) 

in: P::-ogree in Rubber Technology Vol 36 ( 1972), 

Institution of RubiJer Industry, London • 

Lever, A. 3. and Rhys, J. A., 

The Properties and Testi.nf(of Plastics Materials (1968)i, 

~tterworth, :Andon. 

xiii) National Physical Laboratory, 

Composites - Standards, Testing and Desi~, 

Conference Proceedings (1974), 

IPC Science and Technology Press, Guildford, Surre;y. 

xiv) Turner, S., 
Mechanical Testing of Plastics ( 1973) 

Butterworth, London. 

xv) Vircent, P. I., 
Impact Tests a.mi Service Performance of Thermo-plastics ( 1977), 

Plastic Institute, Lon.ion. 

Xl1i) RAPRA Guide to Rubb~r and Plastics test equipment (1973), 

RAPRA, Shawbury, Shrewsbury. 

xvii) RAPRA :Developements in Testing ( 1973) 

I • 
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Annexure .:1 

Some Trainina' Institutes aM. Laboratories 

1. National College of Rubber Technclogy, London 

2. I. c. I. Plastics Division, ~elwyn Garden City, Hertfordshire, U.X. 

3. 1'".:ie Plastic Institute, 11 ~ocal"'t Place, London SW 1. 

4. Polytechnic Institute of New York, Brooklyn, New York. 

5. Chemistry and Polymer Teclmology !lepartraent, Pol.yte.:hnic of South Bank, 

London. 

6. I~rtitute of Polymer Science, Universi".:y of :.kron, Akron, Chio. 

7. Malq1i.m Rubber Re search and De velopement Board, Kuala Lumpur. 

8. ESCON Consultants (P) Ltd., 7-A, Elgin Road, Calcutta - 700025, India. 

(They can suggest training facilities in India, viz., one in Maciras 

develoIJed through UliDO assistance). 

9. Institute of Technology, i.:atunga, Bombay t!ni•rersity, Bombay, India 

' 
• 

' 
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