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Blogk copolymer - Block-Copolymerisat - Copolymdre sequoncet

An ossentially linear copolymoer in which therc are ropeatod
sequonces of polymoric segments of difforont chemical struoture,

Bulk factor - Fillfaktor - Facteur do eontraction (d'une poudre & moulor)s

The ratio of thc volumc of a given mass of moulding materials

to its volume in the moulded form. The bulk factor is also equal
Yo the ratio of the deneity of the matorial in its moulded form tc
its apparent density in the unmnoulded form,

Calendering - Kalandrieren - Calandrages

The prooess of making continuous sheets by hot processing on calenders
of at least three rolls.

Lasting ~ Giessverfahren - Coulées

A moulding process carried out without the use of pressure and
mostly at relatively low temperatures.

gatalyst ~ Katalysator - Catalysours
A substance which in small quantity promotes a chemioal resction
without becoming a part of the resulting product,

Sellular plastic (foamed plastic) - Schaumkunststoff (Kusstetoff mit
Zellstruktur) - Plastique alvéolaire (Plastique expanse)s

Plastiocs which contain numerous small bubbles (cells) and have
low volumetric woights and high thermal insulating properties.,
The bubbles (cells) oan be interconnected (open-celled plastics)
or discrete (closed~celled plastics).

Ceuent - Kitt - Ciment:s

dn adhesive containing no solvents or only small paﬂim of
them, It usually includes fillers and serves simultaneously
to fill thick joints.




Coat - Boschichtung - Enductiont

The process of applying a thin layer of a material in the form
of a fluid or a pouwdor upon o substrate. It can also mcan the thin

layer appliod by this nrocess (lominoting is not considered coating).
Colourant - Firvemittel - Colorantt

A substance (dye or pigment) which imparts a specific colour to
a matorial when dissolved or dispersed in it.

Compound - Mischung - Compositiont

The intimate admixture c¢f a polymer or polymers with other
ingredionts such as fillers, plasticigers, colourants etc.

Compregsion moulding - Prossverfahren - Moulage par compressiont

A moulding proccses in which the mould is oponod to receive the charge
and i3 subsequently olosod to form the matcrial to shape under prossure.

Gondjtioning - Konditioniorung (Klimatisiorung) ~ Conditionnoments

Troating a materizl in a prescribed manner with the object of
making it respond uniformly and roproducibly to subsequent
procosses or tosts, c.g. subjoection for a specified time to an
atmospherc of prescribed humidity and tomperature.

Continuous shoeting - Bohn - Feuille continues
Plastic shoetings made by a process which does not limit its longth.
Copolymer - Copolymer (Miechpolymorisat) - Copolymdros

A polymer in which two or more chemioally non-identical monomerio
units arc present in irrogulor or unknown soequancao.

Gross linking - Vernotsug - R&ticulations

The chemical notwork bonding between similar cr diseimilar linear or
branched polymers,
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Curing - Hirtung - Traitoment (Durcissement):

A process normally involving cross linking by which the properties
of 2 thermosetting reein is changed into a final condition by the
use of heat, radiation or roaction with chemical additives,

Quring time - Hirtungsdouer (Hlirtoseit) - Durée do cuissons

The time roquired to attain the final condition of a thermosetting
material at a given temperature.

Degree of oure - Aushirtungsgrad - Degré de cuisson (d%une matidre
thermodurcissable):

The degrec to which a thermosetting plastic has approached
the fully oross linked condition.

Degorative ghoet - Dekorsohichtstoff (Dukorplatte) - Feuil’ s decoratives

Laminates used for decorative purposes, the most important feature
of which is outside appearance. It can be singlo or multi-colour-d,
patterned or ornamented,

Denaity (Specific gravity) - Diohte (spesifisches Gewicht) -
Densité (Poids apSoifique)s

The weight in grams of 1 cm3 of a material. In case of cellular
substances distinotion has to be made botwoen gross (relative)
dansity and net (absolute) demsity, Tho first means the density of
the material inoluding oxisting pores and oavities, wheroas the
latter is the dansity of the matorial itsolf,

it ~ Antistatikmittol - Agont antistatiques

Substances which prevent the build up of clectrostatic charges
in plastios or eliminate such charges.
Dispersion - Dispersion - Dispersions

A heterogeneous system in which a finely divided material is
distributed in another material.




Drawing (Deep drawing) — Tiefziehen - Emboutissages

A process of thermoforming by heating a thermoplastic shcet to
gsoftening point. It can be used to increase tho superficial area

of & rod or sheet or to decreasc its cross-sectional area.
Elastomer - Elastomer (Elast) - Elastomdro:

A material that at room tamperature oan be stretched repeatedly to
at least twice its original length and, upon immediate release of
stress, will return with forcc to its approximate original length.

Bubosging - Prigen - Grainage (Gaufrage):

Depression of a lettering or of a design inio the surface of a
plastic product by means of a press die or an erssing roll.

Bmulsion - Bwulsion - Bmulsion:

An essentially permanent susponsion of one fluid within amother
immiscible onc.

Bpoxy equivalent - Epoxydiquivalent - Equivalent d'8poxyde

The amount of reein in grams containing one gram-mole of chemioally
bonded oxygen (= 16 g) in the form of an epoxy group.

JEtender - Strookungsmittel (Extender) - Extendeurt

A liquid or solid substiwicc added %o a resin or plastic to adjust
viscosity or to reduce cost (e.r. a noncompatible plasticiser
included in thc formulation of elastomeric plastics).

Extrusion - Strangproseen - Extrusion (Boudinage)s

The ocontinuous shaping of a moulding material bty passage tm
a die.

Filler - Fllllstoff - Charges

A relatively inert matorial added to a plastic in order to mdiﬁ

its proporties or to lower ccsts.




ilm - Folic - Pouille mincet

An optional torm for thin sheotings of arbitrarily limited
thiokness (Gonu.usly less tilaa 0.9 to 1 mm),

Mm - duchbuwrveivally ~ iiniseaget

Mechanical or hand operation effected upon a moulded object
to give it a finished pattern.

Flow of a moulding powder - Fliossfihigkeit ciner Pormasse ~
fluidité (facilit d'écoulement) dfune poudre N mouler:

A qualitative description of the fluidity of a plastic
matorial during the process of moulding, It is designated
os high (ocasy; soft) or low (stiff; hard).

Ivteing agent - Treitmittel (BlUhmittel) - Natidre porogines

A substance which (under the influenco of heat or by chemical
transformation)seis iree gases which produce vast nusbers of
very small bubbles in the plastic to whioch it has been added.

gel - Gel (Gallerets) - Gol:

A seni-golid cystom thit oonsists of a network of sblid aggregates
in which liquid is held, or the initial jellylike solid phase that
develops during the formation of a resin from a liquid.

Glags fibro raterials - Glasfaserstof®e - Natidres on fibre de verre
(en verre textilo):

Fibres snd threads of spinnable glass (fibre glasa and glass staple
fibre) and laminar products made from them (mats, cloths, knitted
fabrios) whioh are added to amynthetic resins in order to inorease
their strength,

Glueing - Verleimung - Collaget

The joining together of parts of the same or of different kinds
offected by means of a glueing seam or jeint., A thin layer of polymer
solutions or dispersions is applied on the surfaces to be joined

and strongthencd hy evaporation of the liquid portion and/or by a
chemical reaction.
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Graft copolymer - Propfpolymerization - Copolymdtre greffe:
A copolymer consisting of a chain polymer to which polymeric side

chains of a different chemicnl nature have been attached.
Hardenor - Hirter (H¥rtungsmittel) - Durcisseurs

A substance used to acoomplish the setting of certain types

of resins.

Impregnation - Imprignicrung (Durchtrinken) - Imprégnation:

The controllod penctration of a matorial or an article with
synthetic resins.

Inhibitor - Inhivitor -~ Inhibiteurt

A substance which rotards a chemical reaction.

Injection moulding - Spritzguss - Moulage par injections

The moulding of a material by injection from a hoated cylinder
through sprues into the cavity of a closed mould. The moulding
material, - in sufficiont quantity for several injections - , is
goftened by hoat in the cylinder and hordened in the mould hy cooling
(if it is thormoplastic) or by heating (if it is thermosetting).

Intormediote product - Halbfabrikat (Halbzeug) = Produit sami-ouvrés

Formed plastic products such as sheets, pipes and rods, that are

to undergo further processing.
Laminate - Schichtstoff - Stratifiés

Products made hy moulding together two or mora layers of material

or materials.
Laminated rolled tube - Gowickeltes Rohr - Tube stratifil roul 8:

Tube formed by rolling impregnated shoot materials on a
mendrel, curing the assembly by heat and thon removing the
mandrel.,
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Latex -~ Latex - Latex:
A colloidal aqueous dispersion of a polymeric material.

Low pressure moulding - Niederdruckpressen - Moulage basse pressions

Moulding process principally used for the manufacture of low
pressure laminates, when the moulding prossurc is generally not
higher than 30 ksf/omz.

Lubricent - Gleitmittel - Lubrifiant:

Generally on organio compound (e.g. fat acids or salts of fat acids)
added to the moulding material in order to simplify the stripping
out of the moulding. These and other lubriocants (e.g. silicons)
are also used in small quantities upon the surface of the mould.

In this case thay are called mould release agents (Formtrennmittel -
Agent de démoulage).

Machining - Spangebende Bearbeitung - Usinage (aveo enldvement de matidre)s

Processing of semi-products and finished products of plastics by
cutting or grinding tools (e.g. ty outting, sawing, turning, milling,
drilling etc).

Melt index - Schmelzindex ~ Indice de fluidit$ B 1'&tat de fusiont

The amount (in grams) of a fused thermoplastic material which is
pressed under standardised temperature and pressure conditions
through a sprue or orifice of spocified dimensions within 10 minutes.

Metalliging - Metallisieren - Métallisation:

The surface coating of an objeot with metal.

Noulding material -~ Formmasse -~ Matidro A moulers

A material that can be shaped into mouldings or intermediates ly
the influence of mechaniocal forces within a certain range of
temperature.




Organosgol - Organosol - Organosol:

A dispersion of resins in a rather volatile organic liquid which

dogs not dissclve the resin,
Plastic - Kunststoff - Matitre plastiquot

A matorial which contains as an osscntial ingrodicnt e high polymer
and which at somc stage in its proccssing into finished products
can be shapod by flow. Elastomeric maturials, fibros, paints and
adhosives arc not considered as plastics,

Plagticiger - Weichmachor - Plastifiants

A liquid or solid substance that forms o homogoncous system with
plastics, lowers their softening range and incrcasos their workability
and flexibility or extensibility.

Plastisol - Plastisol (Kunststoffpaste) - Plastisol:

A dispersion of resins in a plasticiser.

Polyaddition - Polyaddition - Polyadditions

Broadly, synonimous with "Addition polymerigation”; in a restriocted
sense, the chemical reaction in which polymers are formed Lty additions
of monomers other than those containing carbon - oarbon unsaturated
bonds, when Heatoms change their place (e.g. Epoxy-, Isocyanate- or
Lactam-roactions).

Polycondensation - Polykondonsation - Polycondensationt

A reaction in which molecules of monomers aro linked together
with the splitting off of wator or other simplc moleoules.

Polymerigation - Polymerisation - Polymérisation:

A chamical roaction in which the molcculos of monomers are linked
togother to form molocules of high molecular weight (polymers).
In o restricted sensc the chemical rcaction in which monomers
containing carbon-carbon unsaturated bonds arc linked together to

form polymorse.
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Dugree of polymorigation - Polymerisationsgrad - Degré de polymérisation:

The (a.vcrage) number of moromeric units per molocule,

Pot 1ifo - Topfzeit - Vie en poti

The maximum timc for which a mixturc of resin and hardener romains
“.ablec

Powder density - Schlittdiohte (Schifttgewicht) - Masse volumique d'une poudres

Tho weight in grams of 1 millilitre of loose powdor,

Progopsing -~ Spanlose Verarbeitung - Travail sans enldvaement de matidrei

Produotion of semi~finished or finished products from plastios in

liquid, powdery or granular state by casting, injection moulding,
extrusion, ocompression moulding otc.

Sxnthetic rosin -~ Kunsthars - Résine synth8tiquet:

A synthetically produced resin, that is to say a solid or semi-
solid material of an indofinite and ofton high molecular weight
with a relatively broad softening or melting range and a conchoidal
fracture., Nowadays it is applied in a broader senso, including
materials boaring little rosemblance to natural resins,

Setting time - Golierungsdauer (Gelierseit) - Temps de prise:

The time which a material needs to harden sufficiently for
hﬂﬂdliﬂgo

Shest - Platto - Feudlles

A form of plastios produced as an individual piece rather than in
o continuous length sheeting or ocut as an individual piece from a
continuous longth. A sheet of a very small thickness is called a
"wilm" (Polie - Feuillea),

Sbelf life (8torage life) - Lagerf¥higkeit - DurSe limite de mtookage:

The maximum storage time for whioh a material remains usable.
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Shri ¢ - Schwindung - Rotrait (contraction) au moulagos , . g

The differonce in dimensions betweon a moulding and the mould ,
cavity in which it was moulded, both the mould and the moulding

being at normal room tcaperaturce whon mcasured,

Aftorshrinkago of a moulded picece - Nachschwindung eincs Formteiles -
Retrait postéricur au moulago:

The difforonce botweon the dimensions of ~ mculded picce on the
dny after its production and its dimonsions measured after a

subsoquont treatment at a gpecified tomperaturc and timoc.

gieve Analysis - Siebanalysec (Korngrtissonbestimung) - Analysc au tamiss

The determination of the proportions of various sizes in powder
or granulated materials by passing it through a range of sieves of

difforont meshoes.
Solvent - L¥sungsmittol -~ Solvant:

A volatile liquid (boiling point up to 250°C at 760 mm) which
digsolvos substances without any chomical roaction taking place.
(The boiling point is limitod to provide a demarcation betwean

solvents and plasticizors.)

§tabiliger - Stabilisator - Stabilisants

A substance used in tho formulation of some plastics to assist
in maintaining the properties of the material at their initial

values during processing and service life.

Stretching - Reckung - Etirages

Tensile strese is applied to plastic products (threads, films, eto.)
at properly adjustoed temporaturos, whercby the moleoules of the
plastios are oriented in the direction of stross and as o
consequence the strongth of the matorial in that direction is

incrceasad,
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Tacticity - Taktizitht - Tacticitd:
The steric order of tho same sidc groups in respcect to the main
chain of polymer (atactic, syndiotactic or isotactic).
Thermoforming - Warmumformung - Thormoformages

Forming of thermoplastic intermediatos, such as shecets, rods or tubes
with tho aid of heat in order to change their shepe to a desired.
configuration,

Thermoplostic - Thormoplast - Thermoplastiques

A material bcing' capable in processing of boing repeatedly
softened ty incroasc of tomperature and hardened by decroasc
of temperature.

Thermosgtting plastic ~ HHrtbaror Kunststoff (Duroplast, Duromer) -
Plastique thermodurcissables

A maroromolocular material capable of being changod into a sub-
stantially insolublo, infusible, oross linkoed product, whon cured
by heat or, loosely, by other moans such as radiation, catalysts
eto, Thare are three differont stages:

A-stagot A material containing sufficient roactive groups to cnable
it to bocome infusible on further reaction, but boing still fusible
and goluble in certain sulvenis. Phonolio resins being in this stage,
arc called "Resols".

B-staget This is an intormediate stagc in tho reaction of ocertain
thermosctting resins, in which they swoll when in ooxitact with
certain liquide and moften by hoating, but may not entirely dissolve
or fuse. Phonolic resins in this stoge are called "Resitols",

C-gtagor This is tho final stago of tho ouring procoss of thermosetting
resins, in which the matorial beoomes insoluble in solvents and
infusible. Phenolic resing being in this final stago are ocalled
"Rosits",
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Thinner - Verdlinnungsmittel - Diluant:

A volatile liquid (boiling point up to 250°C at 760 mm) which
at the processing temperature cen be completely mixed with the

substancc to be diluted and is uced to adapt consistency or

concentration tc the processing conditions.
Transfer moulding ~ Spritgpressen - loulage par transfert:

The moulding of thermosetiing materials by transfer from a

heated trencfer pot through sprues into the cavity of a heated
closed mould, where it is hardened by heat under pressure.

(The quantity of material being filled into the transfer pot
corresponds to the weight of the moulded piece plus the content of
the sprues).

Vigoogity - Vickosit¥#t - Viscosité:

The property of resistance tc flow exhibited within the body of

a material (Symbols N’ )« 1In testing, the ratio of the shearing stress
to the rate of shear of a fluid. Viscosity is usually taken to mean
“Jeutonian viscosity", in which case the ratio of shearing stress

to rate of shearing sirain is constant. The viscosity is expressed in
Poises, in Centipoises (= 0.01 poise) or in dyn. ccc/cnao If'/y is
related to the dencity of the liquid one speaks of the "Kinematio
viscosity’. The latter ic expressed in gtokes (St) or in Centistokes
(esT).

V;gcogitz coefficient - Viskosit¥tskoeffizient - Coefficient de viscosité:

The shearing stress necessary to induce an unit velocity flcw

gradient in a material. In actual measurement, the visocsity
coefficient of a material is obtained from the ratio of gshearing stress
to shearing rate. This aseumes the ratio to be constant and independent
of the shearing ctress, a ccenditicn which is satisfied caly by

Neutonian fluids. Consequently, in all other cases, values obtained
are apparent and represent one point on the flow curve.




Viscosity number (Reduced viscosity) - Viscositltszahl - Indice de viscosité:

If /\1 is the viscosity of the polymeric solution, /YO the viscosity
of the pure solvent and .C the concentration of the polymer solution
(in grams per ml of solution) the viscosity number[,’] can be caloulated:

N-"
[~,] - ;;')7

Limiting viscosity number (Intrinsic viscosity) - Grengviskositltssahl - -
Indice limite de viscosité (Viscosité intrinsdque):

This is the limiting value of the viscosity mumber at infinite dilution:

Lom (M)

['7 < ~)o L

The "K-value", which is a measure of the degree of polymerigation but
not identical with it, is frequently used in German literature instesd

of the viscosity number [;\’]. K can be caloulated from »7/4’0. The
relationship between "intrinsic viscosity™ and X ise:

[07]‘6 - o = 010023 (0,075 K? + K)

parent) - Scheinbare Viskositit - Viscosité apparentes

In non-Neutonian behaviour, which is the usual case with plastic materials,
the ratio of the shearing stress to the rate of shear varies with the
shearing stress, Such ratios are often called the "apparent viscosities™
at the corresponding shearing stresses.
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4-102

4.1.3

4.1.4

4:1.5

4.1.6

4.1 PREPARATION OF SPECIMENS FOR TESTS

Proparation of specimons injection no d technique

ASTM D 1130: for goneral purposes
I80 R 294: for goncral purposes
DIN 53451 for general purposcs
ASTM D 16897:  styrene-plastics

Preparation of 7 7
IS0 R 295: for general purpos:s ithermosettingg
DIN 53451 for general purposos thermosotting

IS0 R 869 for optiocal tosts
ASTM D 796¢ phenoliocs

ABT™ D 9561 aminoplastics
ASTH D 1928: polycthylene

IS0 R 293 thormoplastics

ABTM D 18963 thermosotting

ation of aspecimen special toclini

ASTM D 2291t reinforced plastics with oriented glass-fibres
IS0 R 8703 for optical tests by casting toohniques

DIN 50010
AP T 51-014

In theso standards differont oconditioning procedures ara optionally
providods

@26/65% relative humidity
2300/507; relative humidity
21°c/65% relativo humidity

to suit difforent climatic conditions

Tho uetablishment of controlled climatic conditions in cloged roomss

ASTM E 104
IS0 R 483
DIN 50016
DIN 50017
DIN 5001b




Acid vﬂue

A3TM D 1045
ASTH D 8171
DIN 537291
IB80 R 1061
B8 2782-407 Bs
DIN 53402:

M
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4.2 ANALYTICAL TESTS

Oenoral purposocs
Cellulose acotate
Cellulose acetate
Cellulose acetate
Polyester
Plesticiser

mg KOH/g
mg KOH/g

mg KOH/g
ng KOH/g

ng KOH/g

Y/ The qwted methods determine the content of free acids expressed bty
the amount of XOH (in mg) necessary for neutralisation. By enalogy
these methods can be us¢d also for other products than those listed

above,
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Anﬂsis of Rosins

DIN 537484 Phenolics
DIN 53749: Aminoplastics

The above mentioned standards include information on the ocomplete
analysos of the synthetic resins mentioned and of plastics made from them.




AB™ D 834/Bs Phenolic mouldings (quant.) % +
I80 R 120¢ Phenolic mov.dings (quant.) 4 +
B8 2782-402 As Phonolic mouldings (quant.) % +
DIN 53707 Phenolic mouldings (quant.) % +
ABTH D 834/As Phenolic mouldings (qual,) - + )
IS R 172 Phonolic mouldings (qual,) - +
DIN 53708: Phenolic mouldings (qual,) - +
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Ash content

ASTM D 817: Collulosics % (+) 2/
ISO R 872: Cellulosics 4 (+)

BS 2782-107K: Fibreglass % (+)

DIN $3395: PFibreglass g, (+) Y
AFN T 51-0231 Fibregloes g (+)

IS0 R 2471 Rubber v 3 + 2/
DIN 53568/13 Rubber q

DIN 53568/2: Rubber % 0

AFN T 52~0481 PVC % 0

AFN T 52-044! PVC 4 0

2/ Results obtained according to theso standards are not always direotly
comparablc bocausc upon ashing in some cases the residue and in other
casos the loss of weight is determinoed. Ry conversion the ash content
is obtained as followst

Weight of the sample (100%) = loss in weight (in 4} = ash contant (in ).




S
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Chlorine content
ASTM D 1303: All typos of plastics ¢
DIN 53474: All types o: plastics %

AFN T 51-0261 PVC y 3




Mg guivalent

ASTM D 1652 Epoxy resins P +
BS 2782-407 As Epoxy rosin. g Y
DIN 16945¢ Epoxy rosins g

The "epoxy equivalent" is caloulated from the amount of n/10 HBr
consumed for titrations

Epoxy equivalont = W 10
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gtor oontent

ASTM D 1045: Plastioisers and others mg KOH/g + .
DIN 534013 Plastioiger: and othors mg KDH/g +
DIN 53730 Cellulose acetato ng KOH/g 0

4/ Inetead of determining mg EON/g sometimes the ester oontent is siven
&8 & peroontage caloulated on the basis of an arbitrary mono-basic
acid (often definod as acetic aoid coatent).




Extraction

I80 R 599

IS0 R 1133
BS 2782-403 As
DIN 53718
AFN T 57-0043

I80 R 922:
ASTM D 22223
DIN 53710

ASTM D 494:
180 R 9593

B8 2782-401 As
DIN 537003
AFN T 51-004

5/

I. is evident that results ocan only be
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Polyamid

Polystyrone
Polystyronc
Polyetyrene
Polystyrcene

Polypropylenc
Vinyl resins
Phonolic mouldingse

Pheonolic mouldings
Phonolic mouldings
Phonolic mouldings
Phonolic mouldings
Phonolic mouldings

compared if the matoriols as

well as the solvents usod for exztraction are the samo.

(+)
(+)
(+)
(+)

(+)
+)
+
(+)
(+)




Free fomald_e_lmde in thermosout mouldings

DIN 7708: Aminoplastic mouldings mg/l 0
B8 2782-402 C3 Phenolic mouldings

(colorimetric method) (+) 6/
B8 2782-402 D Phenolic mouldings

(gravimetric mothod) % (+)

§/ On principle there is no difference using o colorimetric or am
mothod. In practice, however, the latter method should be used in case

of & high formaldehyde oontent if the highest possiblo acourasy of
results is demanded,
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Free Phenol in phenolic mouldings e

ISO R 119:
BS 2782-402 B:
DIN 53704:

Phenolic mouldings
Phenolic mouldings
Phenolic mouldings

K- SN
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Resin content

IS0 R 308 Phenolic mouldings % +
DIN 53710: Phenolic mouldings % + 74
AFN T 57-020: Phenolic mouldings %
AFN T 53053 Rosins
(dispersion in wator) % 0
BS 2782-107 D Phenolic resins
(solutions) % ]
BS 2782-107 B Aminoplastic resins
(solutions or
dispersion) % 0

1/ These standards refer to extraction procedures and determine the portion
dissolved in the extraction solvent whereas all other testing methods
measure the volatile matter and caloulate the resin content from the
difference botween the weighed-in quantity and the loss in weight,

If also fillers are present, thay are determined together with the
synthetic resin; the amount of filler has to be found out separately
and subtracted from the total residue.




Styrenc content in styrene po

ISO R 173:
BS 2782-403 B
DIN 53719
AFN T 51-0073
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Styrune polymers
Styrene polyiers
Styrene polymers
Styrenc polymers

merg and copolymer

and copolymers
and copolymers
and copolymers
and copolymors




Volatile matt

DIN 53713: For general purposes € (=) 0
I80 R 585: Cellulosics £ (-) +
B8 2782-107 Gs Cellulosics % (=) +
DIN 53723 Cellulosics £ (-) +
B8 2782-107 As Polystyrone % (-) 0
BS 2782-107 M PVC plastifiod < (-) 0
AP T 52-045: PVC plastifioed % (=) 0
180 R 960 Polyamide % (<) 0
B8 2782-107 By Phenolic resins (100°C) % (-) 0
B8 2782-107 C: Phanoli~ reeins (135°C) £ (-) 0
APN T 56-1063 Cellular plastios % (=) 0
DIN 5318 Solutions of resins % (¢) 0
APN T 530541 Boulsion of resins % (-) 0
ASTM D 2288; Plasticiser £ (-) o

The symdol £ (=) refers to the percentage weight-loss after s specific
hoat treatment. The results include all wolatile oonstituents of the
speoimen and, depending on the intensity of the heat treatment, all volatile
matter split off during the process of cure.

The symbol ¥ (+) refers to the percentage of residue after a specific
heat treatment.




or

ASTM D 1895
IS0 R 17T1s

B8 2782-501 Ci

DIN 534661

—3(;;—

4,3 PHYSICAL TESTS

Moulding matorials
(powder or granulate)

Moulding materials
(powder or granulate)

Moulding materials
(powder or granulate)

Moulding materials
(powder or granulate)
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Density of liquids

ASTM D 10451 General purposes g/ml (+)
DIN 517573 General purj ses g/ml (+)

Y

Although the methods are different, the results ocan be ocompared provided
that nessureents are mads at the same temperature,

S



Donsity of solids

True density

ASTM D T792: Plastics
BS 2782-509 A Plastics
DIN 53479 Plastics
ASTM D 15052 Plastics
BS 2782-509 B: Plastics
BS 2782-509 C3 Plastics

Though tho methods arc basically different (displacement method,
suspension method, density gradient technique), the results are
mutually comparable.




1. INTRODUCTION

The results of a test on a material depend not only on the type but also
on the shape and size of the sample and its history. But even more important
is the exact method of carrying out the test. Test methods including the
preparation and preconditioning of the sample have been drawn up bty numerous
standardisation organizations (usually national in character)., Attempts to
eliminate differences between various standard tests ha&e been mede Yty the
IS0 (International Standards Organization) and the IEC (Internatio. .1 Electrical
Commission) but so far with only limited success.

In the handbook the tests laid down by various standards organisations
to determine various characteristics of plestic material are mentioned hy
reference numbers and those which €ive results that are strictly comparadble,
are specially indioated, Merely giving the results in different systems of
neasurement (units) does not necessarily mean the results are not comparable,
i provided of oourse the units can be converted,

% It is olearly impractical to give details of how each test eccording to

‘ each standard is carried out; wso reference must be made to the texts of the

various standards handbooks, Test methods of the following organisations arc
inoludeds

Americen Bociety for Testing Materials (As™)
International Standards Organisation (180)
British Standards Institute (86)

Deutsche Normensusschuss (1)
Assooiation Frangaisc de Normalisation (APN)

Tests must be drawm up in such a way that the properties of a plastic
saterial and objects made from it can be determined, |

Tests can be looked at .n one of two ways: they either show whether
& product is suitable for some €iven application or whether it has the
properties it should have ag a result of its partioular method of manufacture.




Density of solids

Apparent density
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ASTM D 16223 Collular plastics g/ml +
IS0 R 845: Collular plastics g/ml + of
DIN 534201 Cellular plastios g/ml +
AVE T 56-107s Cellular plastics g/ml +
ASTM D 1895 As Powder and granulos g/l +
180 R 60s Powdor and granulecs e/l +
B8 2782-501 As Powder and granules /1 + 10/
DIN 53468: Powder and granules &/l +
APN T 51-003s Powdor and granulos g/l +
APN T 52-0423 PVC (powder) g/l 11/
180 R 1068; PVC (powdor) &/l
AST™M D 1895: Materials with long
fibros g/l (+)
I80 R 612 Materials with long
fidros g/l (+) 13/
BS 2782-501 Bs Matorials with long
fidros g/l (+)
DIN 53467: Materials with long
£ibros g/l (+)

B & & %

Though the methods aro basically different (displacement method, suspension
method, density gradient teohnique), the results are mutually comparable.

Slight differences regarding equipment hardly influence the resulte;
anyhow a certain scattering has to bo taken into account. Tho values
are also frequently quotod in g/ml.

.

The results of theose two standards cannot be compared with those of the
others (referrod to under 10/), because the powder is compressed.

As a consequence of the bulky character of these materials the results
scatter considerably. Sometimes the unit of measurc is also g/ml.




Moltigg Boint

BS 2782-103 B:
DIN 53181s

BS 2782-103 As

ASTM D 2117
BS 2782-103 D:

IS0 R 922:
BS 2782-103 C:
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Rosins; plastios

Rosins; plritics
Resins: plastics

Semi crystallinc plastics
Semi crystalline plastics

Polyamido (air sealcd)
Polyamide (air scaled)

oc '

¢ + % -1}/

e 0

(o] % -1}/

N § W
c

13/ Though the molting point is a truc physical property of a material and

thorofore should not be influenced by the metho

d of detormination used,

in case of macromolecular matcriale no oxact melting point but only a
certain molting rangc can bc determined. :




8i

AST™M D 19213
DIN 53477s

APN 52-0431
ASTH D 1705
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General purposos
Genoral purposcs
Vinyl chloride polymers
Vinyl ohloride polymers

o O O O




Thiclness

ASTM D 374: Shoots and films mm; in +
AST™ E 252 Shecets and films . mmj; in +
BS 2782-512 A/Bs  Sheots and films mm; in  +
DIN 53353: Leather cloth mm + 14/
DIN 53370: ‘Films mm +
AFN T 54-00Ts Sheots and filme mm +
AFN T 56-1213 Collular plastics mm +

14/ Thicknoss monsurements can be carried out with different methods
(ceg. with thicknoss gauges, by non-contact gauging, ty oalculation
of thickness from woight and density of tho sample). Results are
comparatle, but the attainable acouracy is not the samec {n all cases,
especially for soft shcets of small thicknossos.




Vilcouig

ASTM D 1243s
B8 188:

DIN 515503
DIN 51562
DIN 53015;

DIN 53016:

ASTH D 16013
B8 2782-404 Bs
ABTR D 8173
DIN 53725

DIN 53726s
I0 R 174

B8 2782-404 As
ABTH D 1242

IO R 07

B8 2782-404 C/Ds
DIN 537127

AVR T 51-019s
I80 R 600

DIN 53728s

AS™ D 769

15/ If dilute polymer solutions in solvents of low solvation tendonay are

3/
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Ganeral purposas
General pury oscs
Goneral purposcs
Genoral purposacs
Gencral purposos

General purposes

Polyothylone (dilute solution)
Polystyrene (diluto solution)

,_,
<<
L

+ + + + +

Cellulose acetate (dilute solution)[ o ]
Cellulose acetate (dilute nolution)[,’ ]

PVC (dilute solution)
PVC (dilute solution)
PVC (dilute solution)
PVC (dilute solution)

Polyamide (dilute solution)
Polyamide (diluto solution)
Polyamidoe (dilute solution)
Polyamide (dilute solution)

0
0
[m] o
+
+

[,]sx +
(A]ik +
[:’7] (+)
(M1 (+)

ry

K+

Led
+ + + »

Polyamide (conoentrated solution) A9

+)
Polyamide (concentrated solution) ~ 24»)
Polyamide (ooncontratod solution) /7 (+)

<

g

&

used, the results are comparable provided that measurements are made at

the same temperature. The greater the solvation tendancics are, the

higher are the values obtainod,

Visoosity values detormined on concentrated solutions are no longer true

physical property values and can therefore only be compared if all
experinantal conditions are the same.
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Ma.rent viscosity

ASTM D 1823: Plastisols; Ongauosols "”
ASTM D 1824: Plastisols; Ongauosols A1 0
BS 1733 Plastisols; Ongauosols sec




4.4 TECHNOLOGICAL TESTS

Degree of cure of thermosot plastics

ASTM D 494:
IS0 R 59:

BS 2782-401 A:
DIN 53700:

DIN 53499:
DIN 53499:

BS 13222

Phenolio mouldings % +
Phenolio mouldings % +
Phenolic mouldings 4 +
Phenolic mouldings 4 +
Phenolic mouldings (+) ﬂ/
Aminoplastic mouldings (+)

Aminoplastic mouldings

11/ Different sdditives (dyestuffs, scids etc.) are used for she "boiling

vater tosts";

in so far as oqual additives and hoiling times are

oonocerned it is possible to compare the results.




Flow ilolt Indox)

ASTM D 731 Thermosctting materials 0
BS 2782-105 B: Thermosettine materials 0
DIN 53465 Thermosotting materials 0
BS 2782-105 Ds Resin imprognatod glass fabric 0
ASTN D 1238: Polyolefines g/10 min (+)
180 R 2923 Polyolefines g/10 min (+)
BS 2782-105 Ci Polyolefincs g/10 min (+) ) 18/
DIN 537353 Polyolefines g/10 min (+)
APN T 51-0163 Polyolefincs g/10 min (+)
ASTM D 569 Thermoplastic mouldings +
B8 2782-1053 Thermoplastic mouldings + ﬁ/
ASTM D 17038 Thormoplastic mouldings Poime 0

18/ The procedures of the fivo standards arc all based on the same principle.
Results are comparable if the moasurcmonts are carried out undor the same
prossure and temperature oconditions.

19/ Those two testing mothods aro basod on the pressure/flow/temperature
function which is determined with the holp of Rosei-Peak apparatus.




- 47 -

Remtivitx and letti% timo of themouettiy resing

I80 R 584 Polyester resins at 25°C min + 2/
DIN 16945¢ Polyester rosins at 25°C min +
B8 2782-111 C3 Polyester rosins at 82°C min 0 |
APN T 51-022: Polyestor resins at 82°C min 0
B8 27682-111 Iy Polyester resins

at differont temperaturcs min 0
B8 2782-111 Ds Epoxy resins

at different tamperatures min 0
B8 2782-111 As Phenolic rosins at 1%°C min 0
BS 2782-111 By Phenolic resins at 150°C min 0

o

&/ ALl testing methods provide data of ouring rates of catalysed resin
systems as well as of the dogree of exothermioity. The latter is
established Ly the maximal temperature which can be measured.
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Shriwc of mouldings

ASTM D 955: Thermoplastic mouldings 9 (+)
AFN T 51-0123 Thormoplastic mouldings % (+) }
AS™ D 9558 Thermoset mouldings 9 (+)
B8 2782-106 A~Bs  Thermoset mouldings % (+)
DIN 534641 Thermoset mouldings ¢ (+)
AFN T 51-012s Thermoset mouldings 4 (+)
ASTM D 5513 Thermosets for clectrical i
insulation 4 (+)

21/ Shrinkage values can only be compared if they are determined onm
spocimens of equal shape and sige o8 well as prepared under the same
conditions. :




For the former as much information as poseiblc on the product must be
gained cn the mechaniocal, thormal, and electrical properties, their dependence
on temperatures and the preconditioning of the samplos. For the latter,
control tests (often a single one) and comparison of the rosult with a

standard may be sufficient.

Some tests necossarily involve destruction of thec samples, others involve
a change in the samples trought about ly exposure to various external influsuces,
heating in water ctc. Tests have to be designed so that they roproiuce as
clearly as poesible the conditicn to which the material is to be cxposed,
but must however be capable of strict specification in order to obtain re-
producible results. In general, preferenco is given to non~destructivo

methods of testing.
The tables of tosting methods are shown in five columns.

Column 1 An abbreviation of thc standardising institution and thu number
of theo appropriate stqnda.rd

Column 2 Type of matorial to which the standard applios

Column 3 Unit in which the result is oxpressed
Column Comparability. Symbols indicate as followss

+ results comparable,
(+) rosults only comparable if the same oxperimental conditions
are ured for testing,

0 results not comparablc.

If two or more standards for the same test give comparable roesults, they

are bracketed togother. Note must be takan however as to whether they are
+ results or (+) results,
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Aftershrinkge of thermoset mouldings and laminet os

ASTH D 1042: Thermoset mouldings % 0
BS 2782-106 Cs Thermoset mouldings % 0
DIN 534643 Thermosot mouldings % 0
APN T 51-012: Thermosot mouldings 4 0 22/
ASTM D 1299 Tharmoset laminates % 0
APN T 54-008: Thermoset
decorative laminatos % 0

23/ Aftershrinkago dopends on shape and sisc of the specimens, on the way
thay have been produced and on the temperature and time of aftertrestment,
As the last two named factors arc usually left to tho disoretion of the
tester a moaningful comparison of aftershrinkage values determined
agoording to different standards is impossidble,




5., MECHANICAL PROPERTIES - DEFINITION OF TERMS

Ball indentation hardncss - KugeldruokhHrtc - Durot8 A lo billes

Tho indentation dopth of a stecl ball of standard sizc pressed under
standard conditions on the surfaco of the spocimen. The ball indentation
hardness (in lq;f/cmz) is the quotiont of the lood and the avea of the
sphorical indentation. In the case of plastics the ball indentation
hardnoss is determined under load whereas in the case of motals it is
dotermined after removal of the load ("Brincll-hardness").

Bearing strgss - Ausroiss-Spannung - Contreinte do portages

This is the applicd load divided by the bearing area. The latter is
the diameter of the holc multiplied with the thickness of the spocimen.

Bearing strength - Nadel-Ausrcissfestigkeit - Résietance de portdes

Tho ability of o material to withstand bearing stress. It is reported
at that point of tho stroess-strain curve wherc the tangent is equal to
the bearing stross divided by m porcent (usually 4%) of the bearing hole
diameter. Tho test is based on the gmallest force which has to aot

on o pin piercoed through the test gpecimen in order to toar out the

pin hole. Thie forcc can bo of the tensilc or the compression type.

Banding (flexibility) - Biogsamkoit - fl8chissemonts

The ability of a material to withetand bending under specifiod conditions.
In thc case of rigid plastics the bending is detcrmined under a specified
load whareas in the case of floxible plastios tho smalloest bending

rodiug is measured wiioh does not produce cracks or breaking of the speoimen,

Breaking load - Bruchlast - Charge de rupturcs
The load at which fracture oocurs.
Coll flow - Kaltor Fluss - Fluage ¥ froid:

The slow deformation of a stressed material at temperaturos within the
working range of the matorial.
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Compressive strorgth - Druckfestigkoit - Résistance ) la comprossions

The ability of a material to withstand compressive stress. Usually

the compressive strongth (gradually increased during the test) is calculated
from the maximum load and the original cross secction area of the specimen.
In the case of matcrials which do not fail in compression by a brittle

fracture, tho compressive strength is roplaced by the stress corresponding
to an arbitrarily chosen strain.

Creep - Kriechen - Fluagex
The slow deformation of a stressod ma.teria.l.
Crogp roocovery - Kriecherholung ~ Recouvrance (du fluaga)s

The time-depaondant portion of the de roase in strain following
unloading of a specimen,

Ingtantanoous recovery in orecp (Elastic reoovery in oreap) - Momontane

Kriecherholung - Recouvrance instantan8e on fluagos

The decrease in strain ocourring immcdiatcly upon unloading a specimen
before any oreep recovery takes placc.

Creep strongth - Kriechfestigkeit - Résistance au fluage:
The stross that cuases a given oreep in a given time in a given environment.

pression - Stauchung - Raccourcissment par

compressiont

The compression of a spocimon effected Ly load (expressed in % of the
initial height of the specimen),

Delamination - Trennung der Schichton eines Schichtstoffes (Spaltung) -
Délamination d'un stratifi$ (Cleavago)s

Broakdown of thoe structure of laminated plastios by the separation of
the layers. The separation of the layers can be produced either Wy
peeling tonsilc stress (mainly in tho case of flexible laminates) or
by splitting with a compression loaded wedge (in case of rigid
laminates).
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Elaaticity - Elastizit¥t — Elasticités

The property of recovering original shapc and size after deformation.
The mechanism may be either rubberlike oclastiocity (antropy elastioity)
or stcellike elastioity (enorgy olasticity).

Elastio limit - ElastizitHtsgronze - Limito Slastiques

The groatest stress which a material is capable of sustaining without any

permanent strain romaining upon complotc releasc of the siress.

Modulus of elasticity (in tension, in compression or in flaexion) -
Elastigit¥tsmodul (Zug-, Druck- odor Biegaemodul) - Module d'8lastiocitd
(en tonsion, en compression ou en flexion)s

The ratio of stress to strain in a matorial over the ranga for which
this value is constont (rango of Hookc's law). The modulus of

elagticity in tension is also colled Young's modulus.

Elongation - Dehnung - Allongementt

The increasc in length under tonsion (usually expressed in %.0of the
original length of tho specimen).

Elongation at maximum load - Dehnung bei HYohstkraft - Allongement correspondant
% la charge maximales

Elongation of a specimen at the moment at which the stress-strain curve

roachos the maximum tconsile stress.
Elongation at break - Reissdehnung (Bruchdchnung) - Allongement b la rupturet
Elongation during tho tensilc test just before the specimen breaks.

Fatigue ~ Ermiidung - Fatigues

The procees of progressive looaliged permanent struotural change
ocourring in a matorial subjected to fluctuating stresses and strains

whioh may culminate in cracks or complete fracture.
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Tatiguo limit - Oreng-Wechsclfostigkeit - Limito de fatiguos

The limiting value of the modian fatiguec strongth if thc number of
cyclos (n) bocomos very large. Valuos tabulatoed as "Fatigue Limits"
arc froquently (but not always) number of stress cycles 8, for 50%
survival at n cycles of stross in which mcan stross (Sm) = 0,

Fatiguo lifoe - Wechselfestigkeit (Festigkeit bei Wechselspannung) -
Resistance 4 la fatiguos

The number of cycles of stress or strain of a spocified character that a
given specimen sustains before failure of a spocified nature ocours.

Floxural strength - Biogefostigkoit - Résistance A la flaxions

The ability of a material to withstand flexural stress. In tosting this
is tho maximum stress in the outer fibrc at the moment of crack or break.

Floxural stross at o given doflection - Biogespannung bei vorgegebener

Durohbiegung (Grengbiegespannung) - Résistance B la flexion A £1dchos

In case of materials showing under load a marked oreep the flexural
stress at a given defleoction is moasured instocad of the flexural stress
at break,

Fl old str h - Biogespannung an der Fliessgrenge - R8sistance A
la flexion au secuil d?8coulements

The stress at a point on a load-deflection curve at which the load does
not increase with an inorease in deflection.

Folding - Falsen - Pliages

Tho ability of a matarial to endure sharp bends((folds) wilhout breaking
at the bend or fold,

g - Falgfostigkeit (Falsgahl) - Résistance au pliage répétés

The number of double folds (folds to both sides) which o specimen can
endure before breaking at the fold,

i
i




Impact strength - SchlagzBhigkeit - Resistance au choc:

The ability of a material to withstand shock loading. (The expenditure
of energy necessary to oause breaking of an unnotched or notched
specimen)., In practice three different test methods are used:

(a) Impact test (Charpy) - Schlagversuch nach Charpy - Essai au choo
methode Charpy:

A speoimen supported as a simple beam is hit in the centre by an impact
pendulum of imown potential energy. The consumed energy is calculated
from the amplitude of the pendulum reached after breaking of the specimen.

(b) Impact test (Ized) - Schlagversuch nach Ized - Essai au choc methode Ised:

The specimen is fixed on one end. The free end of the specimen is
submitted to bending stress by means cf a sledge hammer.

(c) Palling ball test - Kugelfalltest - Eesai au choa A la billes

A marginally supported plate shaped specimen is struck with a freely
falling steel ball, The height of free~-fall md/or the falling weight
is inoreased until oracks in the specimen or breaking of the specimen
coCurs.

Indentation hardnegs - Eindruckhlirte - Durété par pénétrations

The ability of & material tc resist indentation. "l‘he term "Indention
hardness" has no quantitive meaning except in terms of a particular test
in which the sige and shape of the indentor, the indenting load and other
oonditions of the test are specified.

ogarithmic deorement of mechanical damping - Logarithmisches Dekrement der
meohanisohen Dﬂmpfung Déorément loguithmique de 1'atténuation mécaniques

In oase of cscillating deformations the logarithmic decrement of
meohanical damping is the natural logarithm of the ratio of two lubnqnmt
amplitudes of oscillation.
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Poisson's ratio ~ Poisson'sche 2ahl - Coefficient de Poisson:

The ratio of transverse strain to the corresponding axial strain resulting
from uniformly distributed axial stress bolow the proportional limit of
the material,

Above the proportional limit, the ratio of trarsverse strain to axial
strain will depend on the average stross and on the siress range for
whioh it is measured and, hence, should not be regarded as Poisson's
ratio. If this ratio is reported, neverthecless, as a value of "Poisson's
ratio" for stresses bayond the proportional limit, the range of stress
should be stated. Poisson's ratio will have more than one valuc if the
material is not isotropioc,

Proportional limit - Proportionalitltegronze - Limite proportionnclles

The greatost stress that a material is rapable of sustaining without any
deviation from proportionality of stroes to strain (Hooko's law),
Soe¢ also figuroc 1.

Rookwell herdness ~ Rookwellhlrto - Indice de duret® Rockwells

The indentation depth of a steel ball of standard sise pressed under
standard conditions on the surface of the specimen, The Rockwell
hardness is expressed in scale units.

Acoording to the hardness of the material various loads and types of
scales aro provided. Using scales E, L, N and R measurements are carried
out after removal of the load., On tho other hand "& Rookwell-hardness"
is moasured under load,

W - Sekantenmodul - Module sécant:

The slope of the secant drawm from the origin to any specified point
on the stress-strain ocurve (see figure 1),







2. ABBREVIATIONS OF CHEMICAL NAMES

(Recommended by: ISO R 1043

ABS
one
CA
CAB
CAP
cr
CH
cP
cs

|
»
w
rr
PA
PC
roT R
POAP
]
F?
PI®
s
PFON
re
e
P
PFUR
PVAC
PYAL
PR
P
PYCA
PVIC
AL
PVl
SAN
81
w
uP

BS 13502
DIN 772€)

Aorylnitrile~butadione-styrene
Carboxymcthyl cellulose
Cellulosc acetate

Cellulose acetate butyrate
Cellulosc acetato propionate
Cresol-formaldehyde
Cellulosc nitrate

Cellulose propionate

Casein .

Bthyl cellulosc

Rpoxy

Nelamine-formaldehyde
Phenol-formaldehyde
Polyamide

Polycarbonate
Polychlorotrifluorcethylene
Poly-diallylphthalate
Polyethylene

Poly-(ethylene terephthalate)
Polyisobutylane
Poly-(methylmethacrylate)
Polyoxymethylene
Polypropylenc

Polystyreno
Poly-(tetrafluoroethylenes)
Polyurethane

Poly-(vinyl acetate
Poly-(vinyl aloohol
Poly-{vinyl butyral
Poly-(vinyl ohloride)
Poly-(vinyl ohloride acetate)
Poly-(vinylideno chloride)
Poly-(vinyl fluoride)
Poly-(vinyl formal)
Styrene-aorylonitrile
Styreno-butadiene

Siliocone

Urea~forwaldehyde
Unsaturated polyester
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3, SYSTRMS OF MEASURING - UNITS OF MEASUREMENT AND CONVERSION FACTORS

(The quoted conversion factors are values satisfactory for practice but

not for scientific calculations)

Linear measures: 1 foot (ft) = 30.48 om
1 inch (in) = 2.54 om
1 mil = 0,001 ir

= 0,00254 cm
Squeme measure: 1 square foot (sqeft) = 929 cm2
1 square inch (sq.in) = 6.45 cm2
Volume measures 1 ocubic foot (cu.ft) = 26,317 om3
= 28,317 ml
1 cubic inch (ou.in) = 16.39 on’
- 16039 ml
Units of weights 1 pound (1b) = 0.454 kg

1 ounce (oz) = 0,0284 kg

Units of forces 1 Dyne (dyne) = 1 gon/uoz
= 1,02 x 10-6 kgf
1 Newton (N) = 10° dyne
1 kilogramforce (kgf) = 1 Kilopond (kp)
= 9.807 x 107 dyne

= 9,807 N
Units of pressure: 1 Kilogramforce per square cm (kgf/caz)
(in German kp/cn2 instead of kgf/cuz)
= 1 Bar (bar)
= 10 N/om?
- 1.0197 kef/on®
= 106 dyne/on®

750 Torr




Energy equivalentss

Units of temperatures
Thermal expansion:

-

Torr (Torr) « 1 mm of mercury column

= 1.36 om of water column
= 1.36 x 1073 kgt/om?

Pound per square inch (pei) = 7.03 x 10™° kgf/oaz
- 6.89 x 104 m./emz
= 0,689 N/on2

Joule (J) = 10! Erg (erg)

kilogramforce centimetre (kgfom) = 1 kpom

- 9.81 x 10™2

J
foc tpoundorce (ftld) = 1,36 J
= 13,8 kgfom )
kilogram calorie (Koal) = 4.187 x 10°J
-« 4,27 x 104 kgton
= 3,97 Btu
British thersal unit (Btu) = 0.253 koal
kilowatt hour (KWh) « 3.67 x 107 kgfom
- 3.6 b 4 102 koal

2 7 - § (s-32)°
u/inoe, - ; GI/(I°C
Coefficient of thermal conduotivity:

x Pu/in. sec, °P « 1,24 x oal/om. 800.°0
b 4 H'H/f‘t. ho 0’ - 1.‘& > 4 W/.ohooc




4. PROCESSING PROPERTIES AND ANALYTICAL METHODS; DEFINITION OF TERMS

Soe also!

IS0 R 472 (with supplements)s Dofinition of terms

ASTM E G: Definitions

ASTM D 883: Definitions

B3 1755¢ Definitions

DIN T7732: Definitions

ISO R 194 List of oquivalent terms

BS 3502 List of nlastic trade names
DIN 7730: List of plastic trade names

Accelerator - Beschleuniger - Acc8lérateur:

A substance usod in small portions in order to support the efficacy
of catalysts.

Agid valueg - SHurezahl - Indice d'acides

The number of milligrammes of KOH required to neutralizo the alkali-
reactive groups in 1 g of material undor the conditions of test.

Adhosive - Klobstoff - Adh8sifs

A general term for non-metallic materials that can join bodies Yy
superficial adhering and intarnal strength, the structure of tho body
being unchangod. Adhesives soluble in water arc oalled "Glues"
(Loim, Colle).

Annealing (Stoving after bake) - Wermenachbohandlung (Temperung) -
Btuvage aprds cuisson:

Subsequent hoat troatment of alrcady shaped products in order to
compensate for internal stressocs.

Antioxidant -~ Antioxydans - Antioxydants

A substance used to retard deterioration caused hy oxidation,
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Flamical _Strength

ABTH D 790:
I R 178:

38 2782-3041
DIN 534521
AN T 51-001:

DIN $345%

DIN 53423

Rigid plastics
Rigid plastios
Rigid plastice
Rigid plastice
Rigid plastics

Rigid plastiocs

(amall spooimens)
Coellular plastics (rigid)

PeBals
kgt /om
ket/om
ket/on’
ket /on?

kgt /on
kef/cn’

(¢)
(¢)
(¢)) 2/
(+)
(¢)

35/ On principle the procedures are the smo tut Where are oo differences
regarding specinen dinensions and widthe betwemn the swpports. If
aperinmtal . ditions are Rept spproximately ogual the results are
m‘.




d e

ASTH D 641
ASTH D 21763
DIN 53359

DIN 53522s

IS R 173

DIN 53522
IO R 1TH

Theso two standards are based on the determination of resist

to flex oracking.

Films
Films
Leathor cloth

Ylcanized subber

Vulcanige< rubber

Yuleaniged rubber
Vulcanised rubber

nunbor
numbor
number
soale
value
soalo
value
number
number

anoe

26/ These two tust muthods measurc the resistance to crack growth.

-
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Hardnoss

ABTM D 17063 Plastics scale value  (+)

I80 R 868 Plastios scale value  (+) 2/
DIN 535051 Vuloaniged rubber: soale valpe  (+)

ASTM D 2240 Plastics and rubber scalo value  (+)

ASTM D 78%: Plastios scale value (+)

180 R 801 Plastiocs scale value  (+) Y,
B8 891: Plastics scalo value  (+)

DIN 501031 Plastios soale value  (+)

DIN 534561 Plastios kgf/om? 0

APY T 51-0243 Plastios N/m? 0

DIN 53519 Vuloaniged rubber scal. value

I80 R 48 Vuloaniged rubber scale value  + { &
B8 2782-307: PVC plasiicisged soale value 0

DIN 535763 Cellular plastics (soft) kgt (+)

APN T 56-111 Collular plastios (soft) kef () { W

All four standards use as a messuring device a duromctor (Shore hardneses
three typess .,C and D)., Results are comparable if obtained with durometers
of the same type.

These methods yield scale values acoording to Rockwell (B=, l-, M- and
R- soale): a comparison of results is only possible if thay are based
on the same Rookwell-scale.

The results of these two methods are expressed in units of the "IRH-scale".

Results are comparable if identing tools of the samc dimensions are
used,

Kk & B



Impact Strungth (Charpy mothol)

(a)

(v)

3)/ Results aro comparable
moagure is relatod to tho width of the spociwen wierea
cascs thu wunit »f mcasurce is related to the orss seotion aroa of tho

Unnotched spocimens
ASBT™ D <561

ISO R 179

B8 2782-306 Di

DIN 53453

APN T 51-01353

ASTM D 256 Bs
B8 2782-%06 Es

IO R 179
DIN 53453

AN T 51-035s

apocimun,

Ri;iid plast.cs

Rigid plastice
Rigid plnstics
Rigid plastics

Rigid plastios

Rigil plastiocs
Rigid plastics

Rigid plastiocs
Rigid plastine

Rigid plostics

£11v/in

kefom/om
Igfan/euz

+ 4+ 4+ + O

»*

c O O

but it should bu mantioned that the unit of
in moet othe:
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(s) Unnotehed spocinns

DIN 53451 Rigid plostion (Dynstat*)  kgfom/em? 0
(v) Nesohsd spscimens

ABTM D 256 As Rigid plastios f¢1b/in +

180 R 180 Rigid plastics kgfom/om +

BB 2782-306 As Rigid plastios kgfom/om +

DIN $345) Rigid plestios (Iynstst*)  kefom/om? 0

P Er_ -

. The Dymatat method i provided for very small test specimens and differs
sssentially fron the Iscd method. . o

Mgkt Results of Isod method camnot bo compared with those of the Charpy
method beosuse experimentnl devices as well as unite of measurement
are ocomplotoly different,




Impact Strength (Falling Dart mothod)

BS 2782-306 B/C:+  Rigid plastics kgfom 0
AFN T 54-013s Decorative sheets mm 0
ASTM D 1709s Filos at (+)
BS 2782-306 Fi Films kgt (+)

A comparison of the results is possible if films of egual thiciness
are testad,
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Tensile Impaot BEnorgy to Broak

AST™M D 1882 Rigid plastics f41b/s.4. (+)
DIN 53448: Rigid plost:os MQ/ana (+)

X/ Am:?muuwmmuwmcucm
spesioene ar same,




¥odulus of Elasticity

(a)

(b)

(o)

(4)

ion
ASTM D 638:

BS 2782-302 As
DIN 53457t

BS 2782-302 Cs

Sompression
ASTM D 695

DIN 5345Ts

Bending

ASTH D 790:
B8 2782-302 Ds
DIN 53457:

ABTM D 7473
AR T 51-018s

Shearing
ASTM D 22361

I R 53N
DIN 53445

-T2 -

Rigid plast.cs
Rigid plastics
Rigid plastics

PVC (plusticiged)

Rigid plastics

Rigid plastics

Rigid plastiocs
Rigid plastios
Rigid plastics

Rigid plastics
Ripgid plastics

Rigid plastics

Rigid plastics
Rigid plestios

ket /om’ (pesais)
kgf/om® (p.s.i.)
kgt /om’

xgf /om?

kgt/on’ (p.s.i.)
kgt/on?

ket/on® (pes.i.)
ke'/ma (poﬂoii )
kgt /on’

scale

li/m2

kgt/on? (p.s.i.)

kgt /on’
kgt /on?

O O + + +

+ +



Shear Strength

ASTM D 732:
BS 2782-305 A/Bs
ASTM D 2344s

DIN 53422
AFN T 56-1041

-73 -

Plastios (thickness
between 0,05 and 0,5 in)

Plastiocs
Reinforced plastiocs

Cellular plastics (rigid)
Cellular plastiocs (rigid)

kgt/om’ (p.s.i.) (+)

ket/om® (+)
kcf/eaa (peseis) (+)
l:gf/ona +
lea*t/ea2 +

36/ Results are only comparable if the relstive rate of shear is the same.




Teaf Repiptangy

ABTM D 624 A/Bt
B8 2782-3084A1
B8 176%

ASTM D 10041

Results arc oomparablc if spocimens of approximstely the same shichnens

are used,

Vulcanigod pubbuer
Rubbor wd lastics
PVC sheoting

Filme

1b/in (¢)
kef/om («} A/
gf/mil (+)

1be 0




Shoar stress - Scherspannung - Contrainte de ocisaillemont:
The struss or component of stross acting tangential to a given plane.
Shear strengih ~ Scherfustigkeit - R sistance au cisaillement:

Tho ability of a matuerial to withstand shcar stress. The shear strenghth
is caloculated from the maximum load during a shear or torsion test and
is bamed on the original oross-seetion aroa of the specimen,

w: seo Torsional modulus.
S3rain - Verformung - Déformations

The chan’o, due to force, in the sise of a body referred to its original
sise. It is a non-dimensional entity, tut is frequently exprossed in
on per om or in € of the original sige.

Lses - Spamnung - Contrainte:

The intensity at a point in a body of the internal forces or compondnts
of ferce that aot on A given plane through the poiat. It is empressed in
foree per unit of ares (igﬂ'tam2 OF Peleda)e

Isinel_sisees - Perpendikularspannung - Contrainte normales

The strees or component of strees acting perpendioulas to s given plame
(ml!"g

IAbees relamation - Sponmungrelaxation - Relaxation en comtraintes

The time-dependant decrease in stress when thoe specimen is held at oonstemt
strain,

DESNS-AIE0MA SNEXR - Kraft-Verformungesdiagrame - Courde comtrainte-
ditoraation:

A diegrem in which corresponding values of stress and strain ave plotted ;
agalast cach other (see figure 1), How far stress-strain ourves oam be 5
influenced Ly experimental oonditions (thicikness of the specimen, strain

rate ot0.) and how important it is therefore to preserve exacily the

experimental conditions specified in the standards ie demonstrated in

figure 2, where tests on o high demsity polysthylene are given.



ggg &omﬂon Resigtance

(s) Easndorf Tost
A™ D 1922 Filme gf +
B8 2782-308 B: Films et + ; ¥/
(v) geaxe Test
ADTR D 624 Ci Vulcanised rubber lbe/in +
DIN 53515 Rubber and plastioc filme
(shoets) kgt/om +
DIN 53575 Cellular plastics (elastic) kgf/om +
AP T 56-109¢ Cellular plastios (elastic) kgf/om +
(o) Mahied aAEAR Test
AT D 1938 Fili ; and shoets ket ' *
DIN 533564 Leather oloth ket +
BIN 5)%07: Vulcanised rubber kgt/om 0

3/ e Ramdorf test has been developed for paper but osn also be applied
% plastic films of relatively low extensibility,




Tongilo Strengzh

ASTM D 638:
ISO R 527%
BS 2782-30%:
DIN 534558
AFN T 51-034:
ASTM D 651t

ISO R 378
ASTM D 4128
DIN 535041
DIN 53371:
ASTM D 1923t
ASTM D 882:
DIN 53354:

ASTM D 1623
AFN T 56-103s

DIN 53571
AFN T 56-108:

ASTM D 1708
ASTM D 2289

Plastics
Pinstics
Plastics
Plastics
Plastics
Electrical insulation
matorials

Vulcanized rubber
Vulcanized rubbor
Elastomer

Films

Films (thin sheetings)
Films

Leather cloth

Cellular plastics, rigid
Cellular plastics, rigid

Collular plastice %soft;
Collular plastios (soft

Plastiocs (emall spocimens)

Plagtics (with high strain
ratos)

p.s.i.2
kef /om,
krf/om2
kef /om,
kgf/om

poBQi.

kgf/cm
kgf/om
kgt fom?

kgf/om?
kgf/cm (pesede )

kef

kgf/cmz(p.!.t.)§§; ;

kgt /om

el

po..io

Po.oio/t’

€ &

Results are comparablc only if they are determined under equal conditions
of specimen length end strain rata.




Time degendo.noa of meeh&miog propertics

(s) Tensile strosp
ASTM D 6741 Plastics in/in; (%) (+) )
I80 R 6899: Plastics on/om; (X) () { &/
DIN 534441 Plastios ket /om® (¢)
DIN 53441 Plastios 0

(v) Compressive strese
ASTH D 621 Plastios 4 0
ABTM D 6744 Plastios 0
DIN 535173 Vulcanised rubber < 0
DIN 5195%5; Plastioc flooring ] 0
DIN 53572s Cellular plastios (floxiblo) & +
AFN T 56-1124 Cellular plastics (flaxible) ¥ ¢ {

(o) Rxnamic strems
ABTM D 6713 Plastios (¢)
AFN T 51-018¢ Plastios (+)
DIN 53574 Collular plamtics (flexible) (¢)
AFN T 56-1141 Cellular plastics (floxible) (¢)

40/ The results refer to oreep behaviour depending on time (accordinmg to ABTN D
674 also at various temperatures). A comparison  f the results is only
possible if tensile stress, temperature and duration of test are the same.

41/ The fatigue in oase of alternating bending strusses is appropriately illustrated
by graphical reprosentations of the depundences betweon stress {(or strain)
and the number of load oycles. A coaparison of results is only meaningful
if specimons of equal shape are tested at oqual stress or strain aplitude
and at approximatoly equal frequenay. Thesc conditions are partioularly
important for thermoplasts becausc in ocase of alternating stress at loagor
duration an internal warming of the speoimen ooocurs, whioch influences
essontially its physical appuarance and consistcnoy.

gg/ A oomparison of characteristic spring curves beforc and after dynamic stress
is suitable for tho determination of the fatiguu of floxidble cellular
plastics at dynamic compression or shoar stressos,




6., THERMAL PROPERTIES - DEFINITION OF TERMS

Brigtlenvgs tomporature - Spridigkuitstemperntur - Tampdrature dc fragiletés
It ie the tompuraturc at which plaatice and elastomers uxhibit brittle
failurce under spoecified impact conditions.

Burping rate - Geschwindigkoit der Brandfort;flangungs - Vitesse de la

propagation du feous
It is the rate at which burning srreais in a specimen ignited in a speoific
way .

Cogfficient of cubic thormol uxpansiun - Kubischer Ausdehnungs-Koeffiziont -

Dilatation thermiquc on volume!

The roversible chance in volume of a matorial per volume unit per degree
change in tomperaturc,

Goe’fiuignt of lingar thermal cxpopgion - Linearer ticrmischer Ausdehnungs-

doeffisient - Coefficicnt de (ilatation thermiquc linéaires

The reversible change in length of 2 matorial per unit longth per degree

change in temporature,
W - Entflammbarkeit - Inflammabilitls

Behaviour of a specimen if it in exposed to a flame or to a temperature

prevailing in o flamc (tomperatu o botwaon 750" and abiut 1000°C).

QGlas- tronsitiop tomporaturce (Second rdor transition point) -

Glasumwandluagatomperatur (Umwandlungspunkt sweiter Ordnung) - Température de
transition vitrousct

The tumperature which charnctorizes the transition >f amorphous and partially
crystalline polymers from their solid statc to a viscous »r rubbery one
or vicu versa. This transition ;oncrally ocours ovor a rulatively narrow

tumperature region an'l is similar to the solilification of a liquid to a

~lasay state; it is not o phase transitions Not only do hardness and
brittlenose undergoy rapid changes in thies tumperaturce region but other
propurtius such as thumnl oxpansibility and specific heat als~ change

rapidly.
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Incandescence rgsistance - Glutbest¥ndigkcit - R8sistance A la incandesconces

Behaviour of a rod shaped specimen which is in direct contact with an
incandescent body.

Rgpigtance to heat - Hitzebostindigkoit - Résistance A la chaleurs

The highest temporature which a material can temporarily or permanently
withstand without appreciable deterioration of its properties.

Self igition tomperature - Selbstentelindungstemporatur - Température

dtautoinflammations

The minimum initial temperaturc at which the sclf-hoating propertios of a
material lcad to ignition. B8elf ignition temperature depends on specimen
sigo, heat loss conditions and other variables, e.g. moisture content.

Sftening rangc - Erweichungsbereich - Zone do ramollissements
Tho temperature range in which a plastic changes from a rigid to a soft
stata,

8peoific heat - Spezifische WHrme - Chaleur spécifiques

The quantity of heat which must be supplied to the mass unit of a material
in order to raiso its temperaturc by one degros.

Temporature of deflgotion undor load - Formbest¥ndigkoit in der Wirme -

Température de fléchimsement sous charges

The temperature at which a specinon submitted to a given bending stress and
heated according to a specific temperature programme roaches a certain
deflectiono

Temperature of thermal decomposition with evolution of flammable gogop -

Zersetgsungst emperatur, bei der brennbare Oase abé;mialtm werden -
Température de décomposition thermique nvec formation de gas combustibless

It is the temperature at which a mateorial under specified conditions
decomposes only at which flammable gases are evolved.




Thormal conductivity - WirmaloitfMhigkolt Wirmcleitsahl - Conductivitd
thermiques

The rato of heat flow under stordy conditions through unit area per unit
tumparature gradient in the dircction perpendicular to tho aroas

Yigat poftening point - Drwuiohungspunkt nnch Vicat (Vioatsahl) - Température
de ramollissament Viontd

The temperaturc nt which a standard flateonded noodlc under a spocified
load and a uniform ratc of temporaturc risc ponetratos a specimen $0 n
defined depth,




Eittieness Temperoture

ABTM D 7463
I0 R 974

AT D 17903
B8 2782-104 As
8 2782-104 Cs

Plastics and olastomers
Plastios and clastomers

Milas
PVC plasticiged
PV plasticiged




- D -

I@_ition Temparature

ASTM D 19293 Plostics "Fy c (+)
IS0 R 8713 Plastics ’c (+)
DIN 534363 Plastics ¢ (+)

8ince in those oxperimonts tho tomporaturc of solf-ignition as well as
of flash ignition is deturmincd, n comparison of thc results is only
possible if relatod to the same ignition method.

W/



AP D 1574 Plastios (self extinguishing) °p (+)
8 2782-508 B Plastios (sclf extinguishing) % (+)
180 R 181, Plastios (self oxtinguishing) % (+)) &/
DIN 53459 Plastios (solf oxtinguishing) % (+)
AW T 51015, Plastios (self extinguishing) % (¢)

&)/ e oroes section areas of the test specimens aro slightly diffevent
dpending on the standapd used; results are reported as “guality
cefficient” or as “incendescomnce resistamce” snd are spprozimstely
ogual acoording to sise.




‘
A
(o7

mgma.; oondgctivi ty

ASTM C 177 Sheats and plates (+) )

BS 8741 Sheets and plates ' (+)

DIN 526128 Shecuts and plates : (+) 45/
DIN 52613: Tubes (+)

ABTM D 2326; Cellular plastios (rigid) (+)

(cal/om.sec, C) ur in (koal/m.h."C); in American or British standards
another unit of mcasurc (BTu. infsqft.hr, F) is frequently used.

A comparison of the rosults is possiblc if thay are exprossed in the
same unit of monsurament.

In ganeral tgo thormal conduotivity of a substance is expressed in

It should bo notod however that the experimentally determined value for the
thormal conductivity is valid only within a certain tomperature range.
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Figure /¢

Sirepp=sirain curveg of rods (50mm long, 10mm broad)

o HD=Polyethylene at 20 C
v =200 mm/min

v=10mm/min

Ter.gile Strength (k,gf/cmz)

d=3,0mm d=3.0mm
0
P07 "SR E— 1
100 O —— . "
; |
|d= 10mm d=10mm
o i
200 400 600 200 400

YV seese Lol'Alll Tate

4 seees thickness of the specimen

Eiongation
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Thermal decomposition

DIN 53381: " PVC and PVC compounds min (+)
IS0 R 182: PVC and PVC compounds min (+) § 4¢/
BS 2782-10943 PVC and PVC compounds min (+)
DIN 53381: PVC and PVC compounds min (+)
I80 R 3058 . PVC and PVO compounds min (+) ¢ 4/
ASTM D 2115; PVC and PVC compounds ~ min (+)
ASTH D 793s PVC and PVC compounds mg HCl 0

46/ The oriterion is the interval of time before HCl is split off (proved by
Congo=red paper). The testing temperature is diffepont depgnding on the
composition of the mixture (in most cases about 177 to 180°0),

41/ Test procedures are similar to those summed up under 4§/, The oriterion
is the interval of time before the first discolouration ooours.
Disocolouration however differs not only in intensity but also ia colour
shade. N
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Isperature of deflection wnder lood
ADTH D 648 Plastios °" ¢ (+)
180 R 75¢ Plastios ° (+)
DIN 53461: Plastios ¢ (+) 48/
AP T 51-005s Plastios °% (+)
8 2782-102 04 Plastios % (+)
M 2782-102 M Plastios °c (+)
DIN 53458: Plastics % 0
38 2782-102 Os Plastios . % o
ADTY D 16374 Plastio sheetings %¢ o

&)/ Remuits are mutually oomparsble if bendiag stress, specimen thickness snd
defleotion are egual, | |
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Vicat soft aning point

ASTM D 15253 Plastics °c (+)
IS0 R 3061 Plastics % (+)
BS 2782-102 Di Plaatics °c (+)
BS 2782-102 F: Plastics °c (+) { 4/
BS 2782-102 Ji Plastics °c (+)
DIN 534601 Plastics °c (+)
AFN T 51-0213 Plostics °c (+)

49/ Al these standards are based on the same procedure. The results can be
compared if the experiments are carried out under equal oonditions
(seluction of the load as well as of the indentation depth).
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DIN 53445 Genoral 5/
ASTN D 759: Plastics 0 0 b1V
BS 2782-102s Plastios % % o

AS™ D 6741 Plastics $°c o 58/
ABTM D 1637 Plastic sheetings % ‘¢ 0 53/
AST™™ D 758; Plastios £41v/in (°c) 5y
ABTH D 1043s Plastiocs ‘c (+)

I80 R 458: Plastios % (+)

BS 2782-104 Bs Plastios % (+)) W
PIN 53447 Plastice % (+)

2/
i

Kk &

This standard contains general information on the determing’ion of relation-
ships between temperature, time and property values,

This standard refers to the determination of tho temparature dependence
of tensile or compressive stress. Bither stress or deformation values at
certain predeterminod tomperatures are messured or the tenperature is
detormined at whioh those properties attain a specified value., It is very

informative to represent graphiocally tho property values corresponding to a
ocertain temperature range,

The elongation or compression of the specimen undor parmanent load in
dependonco on stress and temperature is measurod.

The standard refers to the temperature dependence of impact rosistanco.

All thesc standards are basod on thetoraion test acoording to Clash and Berg.
Furthermors with the help of this method the dependence on temperature in
the torsional modulus is determined. Nostly however the temperature is
measured at whioh the torsional modulus attains o specified value.
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6.2 INFLAMMABILITY

Under the influoncce >f firc the Lchavibsur of plastics is affocted by numerous
outside factors and by somc specific propertios of the matorials, Important are
not only the flash point, the heat at combustion and the formation of gases
promoting or inhibitin;s combustion but also the ratio botweon weight and surface
aren of the test spocimen as well as its position (horizontal, vertical or
inclined) and consoquently the possibilitics of removing the products at
combusti.n and of supplying frosh air. The complexity of these circumstancoes
and the impossibility of expressing inflammabili'y in a rational system of
moasuremont makus it nocessary to develop a groeat number of quantitative test
mothods whioch cnable a descriptive representation of the inflammability,

This will rofer lces to the material itsclf but rathor of tho aotual product
under considoration, Thereforc tests must be subdivided hLotween material

and product tosts cannot be avoided. Besidos the ignition and incandescance
tosts which measurc thc flash point or the incandoscence rosistance of the
specimen in direot ocontact with an incandescent rod of 950°c other methods are
also used which dotermine the ignition either Ly contact with a defined flame
over a certain timc or Yy means of 5 hoating wire wound around the spocimen.



(a) Inflammability (horigontal position of spocimen)

ASTN D 229:
ASTM D 635
B8 2782~508 As
ASTH D 1692:

B8 2782-508 D3
ABTM D 1433

ASTM D 568
B8 2782-508 B:
B8 1763

B8 476/

B8 2782-508 B
DIN 53438

Elcotrical insulating materials
Plastios (rigid)

Plastios (rigid)

Cellular plastiocs (rigid)

Sheets (rigid)

Films
Films
Films
PVC (extruded sheets)

Plastiocs (rigid)

sec ¢

inoh/min
inch/min
inoch/min

anzlaae
inoh/min

inch/min
inch/min
inch/min
inoh/min
inoh/min




(4) Inflammability (other typos of matorial toats)
BS 2782-508 Ci Filme inch o 3
DIN 53382: Filns min o 56/
BS 1330t Plastics visual 0 51/
DIN 4102: Building matorials key ¢ 0 58/
ASTM E 160t Building matopials < o 3
ABTM E 162 Building matorials o &/
ASTM E 84: Building matorials scale o §V
BS 476/13 Building materials o 63/
ASTN D 229/11, Eleotrical insulating matarials sec; § 0 £V

55/ Films semicircularly clampod and ignited at one end,

56/ Pilms vortically clamped over a domed surface aad ignited on surface area.

51/ Small spacimons exposed to a tarerature of 95000 and ovaluated visually.

58/ 8pecimens brought into a combustion stack and ignited from below,

jg/ Specimens stapled in o heating chamber and storod at 31506; the loss
in weight being determined.

60/ Speoimens exposed to radiation hoat.

él/ Behaviour of a specimen in a stroam of hot air oompared with tho hehaviour
of red beoch wood,

QZ/ Flame propagation »n the surface of tho spooimon,

63/ Spocimen wound round a mandrel; time to catch fire, burning time and

loss in weight arc detormined.



(o) ZInflammability (produot tosts)

DIN 519601 "loorings on 0 64/
DIN 51961 * Floorings . visual 0 65/
AS™M D 350t Hoses and tubes om/min 0O 66/
ASTM D 876; Hoses and tubes om/vin 0 66/
ABTH D 4703 Flectrical cables (rubber) om 0

ABTN D 734 Rlectrical cables (PVC) gec 0

ABSTM D 626 Textile fabrios on? c 6§
DIN 519061 Textilo fabrics o’ w0 0§/
DIN 51907 Textile fabrics o’} seo 0 61/

Combustibility of flooring is determined.
Resistance to glowing oigarettes is tested,

The two methods differ insofar as the specimens are tosted either in
vertioal (ASTM D 3%0) or in inolimed positions (ASTM D 876),

R BRE

These standards refer to the testing of textile fabrios but are often used
for the evaluation of plastic films and artificial leather.




7. ELECTRICAL PROPERTIES - DEFINITION OF TERMS

Arc resistance - Lichtlogonfestigkeit - Résistance a l'arc incandesocant:

On the surface of the specimon Letween two electrodes an slectric arc
is produced by altarnating current whose powor and duration is inoreased
in a specified manmer. The timc intcrval is measured after which surface

destruction of the spocimen can be observed.

Broakdown voitme - Durchschlagspannung - Tension disruptivet

The voltage necessary to produce a cdistruptive discharge between two
conductors (electrodes) separated Ly th: specimen. Besides the
breakdown voltage produced by a gradual incroase of voltage often the
highest value of voltagc is determined which can he applied duria’g a
specified time without causing breakdown.

Dieleotric constant (Relative pormitivity) - Diclektrigsitdtskonstante -
Constante di8loctrique (permittivité relative):

The ratio of capacitance of a capacitor in which the space between and
around the electrodes is entirely and exclusively filled with the

insulating matcrial in question to the capacitance of the same oonfiguration
of oloctrodes .n vacuum (Symbol: &),

Dielectric dissipation factor (Loss factor) - Diclektrischer Verlustfaktor -
Facteour de dissipation (Factour de perte di8leotrique)s

The tangent of the loss angle by which the phase shift between ourrent
and voltage of a condenser filled by the rospoctive matarial deviates

from TT/2 (Symbols tan ).
Divloctric strength - Durchschlagsfostigkeit - Rigidité af8loeotriquet

The property of a diclectric which opposes a disruptive discharge. It
is measurcd Ly tho intensity of thu cloctric field which will btreak

down the diclectrio,.
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Tangent modulus - Tangentenmodul - Module tangeants

The slope of the stress-strain curvo at any specified stress or strain
(see figure 1).

Toar registance - Einroissfestigkeit - Résistance A la déchirures

The ability of a material (film) to withstand tearing. It is a complex
function of its ultimate resistance to rupturc.

ropagation resistance - Weitorreissfostigkeit - Résistance A wne
déchirure amorcfe:

The ability of a material to withstand a propagation of an oxisting
single slit or niok until rupture of the specimen.

Tengile strongth - Zugfestigkeit - Résistance & la tractions

The ability of a material to withstand tensile stress. In practice the
tensile stress is gradually inorcased until rupture. Normally the tensile
strenghth is calculated from the maximum load and the original oross
section area of the speocimen.

) Dendanoe mecha; \ Lleg - Boeinflussung mechanischer
Iimeharten durch die Dauer dor l(’raftainwirhmg Dépendancc des propriétée
méohaniques do 1a durde de l'agissement d'une force extéricures

If external forces are effective for a longer period of time the
deformation increases with advanoing time (cold flow or creep). At
oonstant deformatic.. the stress decreases gradually (stress relaxation).
If the stress is kept constant the doformation inoreases gradually
(oreep test - seitstandversuch - Eesai de fluage). The stress can be a
taensile, compresrive or bending one.

Tersional modulus (Shear modulus or Modulus of rigidity) - Torsionsmodul
(Sohutmodul) - Module de torsion (Module de cisaillement ou Nodule de
rigidité)s

The quotient of the shear stross and the elastic torsional deformation
resulting therefrom as long as the latter lics within the range of Hooke's
law i.e. the torsional doformation is very small (Symbols G).




Elgotroptatio oharpe - Elaktrostatische Aufladung - Charge 8lectrostatiques

Upon rubbing or merely touching a dieloctric with another material
(eegs oat fur) elootrostatic charges ocour. Their values dopend on the
eleotriocal proportics -f the rulbing partner and on the conductance

of the matorial. Somotimes charges of several thousand volts can ocour
which then discharge producing sparks.

Glow digohargo - Glimmentladung - Décharge luminescentes

Glow discharges are oleotrical discharges ocourring in gaseous media
between two electrodes separated hy an insulating material.

Iomulation resiptance - Isolationswiderstand - Résistance d'isolement:

The insulation resistance bLetween two electrodes that are in contaoct
with or imbedded in a specimen is the ratio of the direct voltage
applied to the electrodes to the itotal current between them at a given
time after the application of that voltage. It is dependant upon

both the volume and surfacc resistance of the specimen,

A . 0Ol L0

WS W W

apered pin electrodes ~ Widerstand im Inneren

NG 13 G3A 4 , K344 §4
ance d'isolement intérieurs

gswischen StBpseln - Résist
This is the insulation resistance betwoen tapered pin ahape& metallic

electrodes which are imbedded in the insulating material in a standardiged
WaY

lows Index ~ Verlustsahl - Indice de pertes

The loss index of a dieclectric material is equal to the product of its
dielectric dissipation factor (tan J) and its relative permitivity (E£).

Surface resistivity ~ Oberfifichenwiderstand - Résistivit8 en surfaces

The surface resistivity of a material is the oclectric potential gradient
parallel to the direction of the ourrent flow along its surface divided
bty the ourrent per unit width of surface., It is numerically equal

to the surface resistance Letween two electrodes forming opposite sides
of a square. The size of tho square is immateorial.




- 90 -

Volume resistivity - Spezifischer Durchgangswiderstand - Résistivitd
en volumes

The volume rosistivity cf a matorial is the eolectric potential gradient
parallel to the direction of tho current flow in the material divided
by the current density. In thc metric system volume rosistivity of a
material (in Ohm-cm) is numerically equal to tho volume resistance

between oppositeo faces of a contimetre ocube of the material.
Tragking - Kriechstrombildung ~ Cheminement:

This is the formation of ao carbonized conducting path across the surface
of an insulating material between clectrodes maintained at a givon
potential difference. It may be causcc by the effect of a highe
voltage low-current discharge, by impingement of a relatively low-
voltage heavy-current arc on to the surface of the material or by the
‘aotion of minute loekage ourrents initiatod by the presence of excessive
surface moisture or foreign matter.
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T.1 ELECTRICAL TESTS

c r 00

ASBTM D 4953 Eleotrical insulating materials sec 0
DIN 534844 Eleotrical insulating materials seo 0




- -

Digisotric constant
AST™ D 1504 Elcotrical insulating materiale o (#)
DIN 534834 Electrical insulating materials (+)
B8 2782-205: Elootrical insulating matorials (+) ) 68/
B8 2782-206: Eleotrioal insulating materials (+)
B8 2782-20T: Elootrioal insulating materials (+)
ABTM D 669 Laminatus 0
ABSTM D 16T Collular plostics 0

68/ Valucs determined ly different methods can only be oompared if pretreatment
of the specimen, frequenay of the altornating current and experimental
tamperature arc tho sama.

ke i



R;g;gct;;g d.;niggtiog factor

ASTM D 1501
B8 2782-205:
B8 2782-206:
B8 2782-207:
DIN 53483:

ABTM D 1673
ABTM D 6691

374

Electrical insulation materials
Electrical insulation materials
Electricsl insulation materials
Blectrical insulation materials
Electrical insulation materials

Cellular plastics
Laminates

tma'

(+) )

cos :f, tan & (+) )
cos y, tan § (+) ) 69/
tan g (+) )
tan J (+))
tan J 0

tan & 0

A comparison of the results is only possible if the pretreatment of ke

specimen, frequency of the

slternating ourrent and experimental

temperature are the same. The degres of frequency dependence varies
considersbly from material to material.




Dielectric strength

ASTM D 129s
BS 2782-201 A-G:

DIN 53481;
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Eleotrioal insulation matoriale

Elootrioal insulation materials

Electrical insulation materials

V/mil

V/mil;
KV/mm

KV/om
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Elsotroptatie oharge
DIN 53486 Bleotrical insulating materials
and rubber V'
DIN 51953 Flooring v 0
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Glow discharge

DIN 53485: Electrical insulating meterials  V/seo 19/

e A

19/ Te behaviour at glow discharges is best represented Ly a series of
ourves which reflocts the rolationship betwoen tho voltage and the
time nocessary to produce the first glow discharge.
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Insulation resistance between gapered pin electrodes

ASTM D 2573 Electrical insulating materials ohm +

DIN 53482: Electrical insulating materials ohm +

B8 2782-202: Electrical insulating materials ohm (+) 1V
L

1/ Results are only comparsble with those of the other two standards if
the pretrustasnt of the specimen and the voltage of the altemmating
ourrent are the same,




Surface rempistivity

- ey -

ASTM D 25T Elgotrical insulating materials ohm
DIN 53482: Electrical insulating materials ohm
BS 2782-200 At Eloctrical insulating matorials  ohm (+) 12/

A comparieon »f results obtainod with thowe of the US and German
standards is -nly possible if the same protroatment and specimon and t!u
gsamc oxporimental tamperature is obeerved.
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Yield point - Strookgrengze - Souil d'doouloment s

The lowest stress in a material and less than tho maximum attainable
stross, at which an inorease in strain ocours without an inorease in

stross (soe figure 1).
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Yolume repistivity
ASTM D 257: BEloctrical insulating materials ohm.om  (+)
DIN 53482 Eleotrical insulating materials  ohm.om  (+) { 13/

BS 2782-202 A/B1 Blectrical insulating material ohm.om  (+)

ocomparison of the results is only possible if measurements ars made
the same temperature.

=

A
s
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Tracking resistance

ASTM D 2132: Eloctrical insulating matorial scale 0
DIN 534801 Elcotrical insulating materinl scale 0
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8. AGEING PROPERTIES AND ENVIRONMENTAL INFLUENCES - DEFINITION OF TERMS

Abragion gtrength - AbricLfostigkcit (Schouerfestigkeit) - Resistance a
1'abrasion (Usurs):

The ability of a material to withstond grinding or ckafing effects
manifesting themsclvos at first by the loss of surface gloss and later
hy a loss in weight.

Ageing - Alterung - Vieillissements

The change of properties of a material with time, A'l=o the process of
exposing a material to an environment for an interval of time,

Blesding (of colourants) - Ausbluten (von Fwrbstoffen) - Migration
(@e oolorants):

The transfer of colourants from coloured plastics to plastios or to
other matarials whioch are in oclose oontact with them,

Chemisal Resistonge ~ Chemikalienbestiindigkeit - Resistance chimique:

The ability of a material to resist chemical affects caused ty oxygem,
humidity, chemicals, gases and vepours,

Dimsnsional stability - Dimensionsstabilitit (Nasshaltigkeit) - Stabilité
dimensionelles

The ability of a material to maintain its shape with chonges in the
nature or comdition of ite environment and, more partioularly with
variation in atmosphorio humidity,

Dungus resistance - Best¥ndigkeit gegen Mikroorganiemen - Resistance aux
moisissurest

The ability of a material to resist mioro-organisse (bacteria and fungi)
even under oonditions which are particularly favourable for the gvowth of
such mioro-orgenisms.




—_- N e

Light resistance -~ Lichtcchtheit - Repistance o la lumidres

Tho resistonce of n mnterinl to chango in colour under the influoence

of light, Tho pruperiy is cvaluatod by exposurc of a sample of material
to daylight or to ~n ~-reed sourcce »f artificial light. In order to
control the influence of light, a refercnce sample of a known light
rosistance is oxpused simultancously with tho tost speoimen to light

of a specific radiation source.

Migration of plusticizers - Weichmacherabgabe (Woichmacherwanderung) -
Migration dos plastifiantss

Tho transfor, usually undesirable, of a material from o plastic body

to cther contacting sclids.
Strogs cracking - Sponnungsrissbildung - Fissures 1¢ contraintas

Extornal or internal cracks in a plastic caused hy stresses less than
that of its short-timc mechanical strongth., The dovelopment of such
cracks is froquently accelerated Ly the environment to which the plastic
is exposcd. The strosses which couse oracking may bc present internally
or externally, or may be combinations o these stresses.

Water absorption - Wasgeraufnahme - Absorption d'eaut

The property of a matorial to absorb water., Wntor absorption is
dofinel Yy the woight of wator absorbed Ly ~ specimen immersed in
water fir o specified timc at a specified temperature. If at the same time
parts of the material are dissolvedl in water thuir quantity has %o be added

to the observod weight ingrease,
Water vapour algorption - Feuchtigkeitsaufnnhme aus der Dampfphase - absorption
de vapeur d'caut

The property of o materianl to absorh moisture when exposed for a
spocifiod time at n specified tumperature to an atmosphers of specified

relative humidity,
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Water vapour transmission - Wasserdampfdurchl¥ssigkeit - perméabilit$ A

la vapeur d'eaus

The ability of water vapour to permeate a material. Water vapour
transmission can be dofined hy threc terms:

(a) The rate of water vapour transmission (WVI) of a body between two
specified parallel surfaces is the time rate of water vapour flow
normal to the surfaces, under steady oonditions, through unit area,
under the conditions o>f tost.

(b) The water vepour permeance of o body botween two specified parallel
surfaces is the ratio of its WVP to the vapour pressurc differemnce
between the two surfaces.

(c) The water vapour permeability of a homogeneous matorial is the product
of its permeance and thickness.

It should be mentioned that permeance and permeadbility are functions of
relative humidity and temperaturs.

Meatharing - Bewitterung - Exposition aux intemplriess

Bxposure of a specimen either to outdoor weathering or to accelerated
climatic conditions produced in the laboratory hy combined or
alternating effects of light, oxygen, humidity, heat and cold.

o




8.1 TESTS OF AGEING AND OF ENVIRONMENTAL INFLUENCES

Abrggion Rosigtance

ASTM D 10441
ASTM D 1242:
ASTM D 673
DIN 535163
DIN 51954

B8 2782-310 B

Traneparent [ lustics

Plastics

Plastioal(with glossy surface)
Vulcaniged rubber

Floorings

Printed films

g ®» g™

&

cycles

© O O O O O
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eding of colo 8
180 R 183s Coloured plastice visual (+)
BS 2782-506 As Coloured pl-stics visual (+)
DIN 534153 Coloured plastics visual (+) 14/
APN T 51-028; Coloured plastios visual  (+)
BS 2782-506 Cs Polyethylene visual  (+)
B8 2782-506 B: Cellulosiocs visual (+)

The results are comprrable insofar os the tests are carried out at
sgual temperatures and with the same oontaoting materials absorbing the
blesding colourant,

s oo S T
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5.1 NECHANICAL TEBTS

Desring Strengih
ADTR D 95 Rigid plastios Peleto. 0
APTM D 2582, Pilms or sheets kgt (+)
DIN 53906, Pilme or sheets Ref (o) | &Y

w Results are only spprogimstely comparshlie owisg %o amil &ifPewenes 0
soat conditions, :




Bunding “13& bility)

BS 2762~309 At Ririd plostics mm 0
ASTM D 74T Rigid plast: :s PeBode 0
DIN 5199M Flooring (hard) kgf/omz 0
DIN 51949: Flooring (floxible) sonle 0

A comparison of results is impossible because completely different
cxporinental arrangements arv used (DIN 51949 is o bunding test over a mandrelj
ABTM D 747 and DIN 51950 determinc the bending of o specimen loaded on one
end or & the (eatre of it; according to B8 2782-309 A only the drop of the
free end of the specimen without roferring to its oross -ectioah measured).



- 63 -

Sompreasive ftrength
AS™ D 6951 Rigid plastios kegt/om> (p.s.i.) (+)
I80 R 6041 Rigid plastios kgf/omz (+) 2%/
B8 2782-303s Rigid plastios kgf/omz (+)
DIN 534541 Rigid plastics kef /om® (+)
ASTH D 16213 Cellular plastios (rigid)  kgf/om’ *
180 R 844: Cellular plastics (rigid) kgf/om2 +
DIN 534213 Collular plastics (rigid)  kef/om +
APN T 56-101 Cellular plastics (rigid) kgf/cn2 +
AS™ D 6213 Cellular plastios (non rigid) (+)
DIN 53577 Cellular plastios (non rigid) (+) s/
APY T 56-110s Cellular plastics (non rigid) (+)

If fwmotional relationships between stress and compression are determined
{e:g: 1y & foroe/movement diagram) the results are to some extent
L

23/ If the degree and the duration of compression as well as the mumber of
load changes are ogual the results are to some extent ocomparadble,
Deoisive for the ovalustion is tho oharacteristio spring ourve (i.e. the
load/deformation ourve and the recovery ourve) which then gives the
hysteresis offect,




Delamination

DIN 53357s Leather cloth kef 0
DIN 534633 Rigid lamin: tos kef 0

A comparison of results is impossible because DIN 53357 is based oa &
pecling tensile tost, whoreas DIN 53463 refers to o compressive oleaiing test.

-







Chemical raesistance

ASTM D 543:
ISO R 175:
DIN 534763
AFN T 51-029:
AFN T 54-0113

ASTM D 543:
ISO R 462

BS 2782-505 A
ASTM D 1239:

ASTM D 229;
ASTM D 1712s
ASTM D 21513

- 11 -

Plastics
Plastics
Plastics
Plastics

Decorative laminates

Plastics
Plastics
PVC

Films

Plastics
Plastics
PVC

*

il ]

f
w9

88 8 8

visual
visual
visual

(+)

(+)

+)) 1o/
(+)

(+)

(+)

(+) 6
(+) 1/
(+)

0

0

Besidos visible changes those of weight and Cimensions of the speoimen

gsorve as a oriterion Hf the resistance t- chemicals,

Comparable values

are obtained only if the same tomperature and the same induction period
is chosen and if the ratin between surfacc area and weight of the specimen

ias the same,

The attian o>f choemicale on cortain properties (hardiness, strength,
deformation behaviour otc.) is examined,

A comparison of results is only

possible if the same oxperimental conditions nro used (see footnoto 75/).




DIN 53473 Plastios
B8 2782-504: Cellulosiocs
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Water vapour transmission

ASTM E 963 Plastic films (+)

IS0 R 974s Plastic films (+) ¢ 9V/
DIN 53122: Plastic films (+)

BS 31773 Plastic films (+)

BS 2782-513 is Plastio films (+) { 92/
BS 2782-513 g Plastic film Lags : (+)

B8 2782-513 B: Plastic films

B8 2782-513 Dy Plastic film bags + | W

91/ A comparison of the results is only meaningful if the tests are oarried
out on films of the samec thickness as well as at tho same temperature
and humidity gradient,

23/ Tests arce basod on a temperaturoc of 2500 tad on a gradient of T5%
against O% relative humidity. A comparison of the rosults is possible
if film thicknceses are the same.

93/ Tost conditions aro 38°C and gradient of 90% againet 0% of relative
humidity. Results are mutually comparable.
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Qas trengmigsion rate

ASTM D 1434: Plastic films and sheeting (+)
B8 2782-%514 As Plastic films and sheeting (+)

A S R e e e 4

e o

e

i

Wummumoumucu’nu’wamwm.

ccmuted to standard conditions, It has *o be noted that tests have

always to be oarried cut with dry gases bc.suse humidity can have &
oconsiderable effect on the results. »




Weathering

ASTM D 7563
ASTM E 123

ASTM D 1435t
ASTM D 2565:

ASTN D 7951
ABTM D 15013

B BERE

forescon,

R

:

Plastiocs
Plastios

Plastics
Plastios

Plastios
Plastiocse
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Repeated cyoles of dry heat and humid heat are used,
The evaluation of woather resistance is based on outdoor tests.
An artificial weathering hy Xanon light and water is used.

An accolerated weathoring with the help of a 8-1 buld and fog chamber
is carried out,

© O O O O O

e Bk kg

A artificial weathering with a fluorescent sun lamp and fog chamber is

ks It should be mentioned that a completc imitation of all natural

climatic conditions has not yot been suoccesefully accomplished,




9. OPTICAL PRCPERTIES - DEFINITION OF TERMS

Gloss - Glanz - Lustre (Brillance)s

The degreo to which a surfacc approaches porfect optical smoothnoss in

its capacity to reflect light, Each specific method has itas peculiar
definition of gloss,

Hage - Trilbung - Troubles

Cloudy appearance within or on the surface of a plastic deseribablo
bty tho torms chalking, frosting or blooms The hago pumber is the ratio
betwoen the intensity of light passing through tho specimon within a
certain cone of dispersion and the intonsity of incident light.

Lusinous trangmittance - Lichtdurchl¥ssigkeit - Transmission do lumidres

This i3 the ratio of transmittod light to incident light. The extinction
coefficiont is the reciprocal value of such a layer thicknoss (in om)
at which luminous transmittance equals 0,1.

Optical distortion - Optische Verserrung - Deformation optiques

Any apparont altoration of the geometric pattern of an object when seen
either through a plastic or as a roflection from a plastic surface.
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Refractive index - Brechnungsindex (Brechungszahl) - Indice de

refraction:

It is the quotient sin &/ sin a’if & is the angle between the
incident ray and the line perpendicular to the plane of the
specimen facing the light ray and if & is the angle between
that perpendicular line and the emerging light ray. The
refractive index depends on temperature as well as on the
wavelength of the light. Usually the refractive index 7

is determined at 20°C and with monochromatic light of wave=
length 5892 § (D-line of sodium). The difference (4},-#: )

is called "optical dispersion". [ﬁ. and n.g are ithe
refractive indices determined with light of the wavelength

F (= 4861 ) and c (= 6563 )7.
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9.1 OPTICAL TESTS

Gloss (uminoys Reflootanc)

A D 791 Plastiocs
ABTN D 523 Plastios
AN D 2457 Plastics

B8 2782-515 Bs Plastiocs

© O O O
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Hase
ASTX D 10033 Plastics o (+)
B8 2782-515 As Plastios N N O K S
DIN 534903 Plastics 4 (+)

100/ The results are only comparable if the tests are based on cones of
dispersion having the same aperture angle.




Luminous Pransmittance

ASTR D 791s
AT 1) 1003
AST™M D 17463
DIN 5032:

ASTH D 1494:

Plastios
Plastics
Plastios
Plastios

Plastios (reinforced)

WA R WM A

+ + + 4+

o




-\ e

Optioal tio

ASTM D 881; Plastios _visual
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ngmugong st abilitx

ASTM D 1042: General

BS 1763/Ds PVC shectings cm/om; % (+)

BS 2782-106 Py PVC f1iims onfeni % (1) ) 4/

ASTM D 1204:° Films and sheets omfom; % (+)

APN T 54-0081 Daecorative laminates om/om; % (+)

BS 4370t Cellular plastics (rigid) £ o
L

A ocomparison of results is possible if the shape and sise of the specimens
as well as the temperature and duration of the thermal after-treataent
which roleases internal stressos are the same,
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Refractive Index
ASTM D 542 Plastics
I80 R 489: Plastics
DIN 53491: Plastiocs
R

101/ Te results are only exactly comparable if the measurements are
carried out at the same temperature and wavelength of light.




10. QUALITY SPECIFICATIONS OF POLYMERS, MOULDING CHMPOUNDS )
AND SEMI-FINISHED PRODUCTS

In general the fcregoing standar-ds have to be used for quality control
but ofton thay include also specific tests adapted to the material or to
the products mado of tham. Since those specific test methods often differ
considerably, no comparisons can be made. For the sake of completcness,
howover, the standards arc listed in alphabetic order.

ABS-Folmery

ASTH D 1788 3 Rigid ABS-plastics

Acet d )] )

ASTM D 213} 3 Plastic matorials for injection moulding and
for axtrusion

dorylics

ASTH D 702 s Casting materials

ASTR D 788 $ Plastic materials for injection moulding and
for axtrusion

DIN 7745 s Plastic materials for injection moulding and
for extrusion

DIR 16945 $ Casting materials

ASTM D 1547 Fxtruded shoote

1 ins and thereof

ASTM D 1636 M¥oulding compounds

Animoplastics

DIN 7708 3 Moulding materials

ASTM D T04 3 Mclamine moulding materials
B8 1322 $ Melamine moulding materials
ASTM D 705 H Urea moulding materials

BS 2906 3 Mouldings

DIN 7735 s Laminated shccts
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Cellular Plaatiog

DIN 7726 : Genaral terms and propertiocs

AFN T 56-001 General terms end propertics

AFN T 56~-200 Rigid cellular plastics

DIN 18164 3 Rigid cellular plastics in construction

ASTM D 1940 Porosity of cellular plastics

ASTN D 1638 Raw materials for polyurcthane-cellular plastics
ASTM D 1786 Raw materials for polyurethane-cellular plastios
ASTH D 111 Foaming agents for cellular plastiocs

ASTM D 1564 Flexible polyurethane~foams

ASTH D 2125 Polystyrene cellular plastics

AFN T 56-201 Polystyrene cellular plastics

AFN T 56-202 PVC ocellular plastics

ASTM D 1565 Flexible PVC cellular pl-stios

DIN 7790 ' Rubber latex foams. '

Sellulosios

A D 701 Oellulose nitrate plastios (sheets, rods, tubes)
ABTX D T06 ' Cellulose acatate moulding compounds

DIN 7742 : Cellulose acetate moulding compounds

B8 1524 ! Cellulose acetate moulding compounds

ABSTM D 786 Cellulose acetate (sheets)

ABTN D 1202 Cellulose acetate (sheets) for olectrical insulation
ASTH D 1562 Cellulose propionate moulding materials

AS™M D 707 : Cellulose acetate-butyrate moulding materials

DIN 7743 : Cellulose acetato-lutyrate moulding materials

ASMH D 1503 Cellulose acetate~butyrate pipes.




Laminatod Decorative Sheets

BS 3794

DIN 16926
AFN T 54-010
DIN 53799
AFN T 54-006
APN T 54-005
APN T 54-010

DIN 7710 Bl.2 s

Specification

Specificati n

Specification

Methods of testing

Abrasion resistancoe testing
Soratoh resistance testing
Surface heat resistonce testing.

Compression mouldings
Injeotion mouldings.

Reoay Resine und Plostics
ABTN D 1763 1 Resins
B8 354 3 Resins
DIN 16945 ' Rosins
DIN 16946 3 Thermosst castings

DIN 16912

Moulding materials.,




Film. Sheot and Coated Falrics

BS 1133 s Film and shoets, genoral proparties

AFR T 54-004 Film and shoets, rencral properties

ASTM D 2103 Pulyethylenc

DIN 16935 s PolyisobLutylaenc for construction purposoes
ASTM D 1927 Rigid PVC shoecty

DIN 16927 s Rigid PVC shoots

ASTM D 1593 Flexile PVC shoots and films

BS 1763 $ Floxible PVC sheots and films

BS 3878 t Floxi®le PVC gheets and films for hospital uses
DIN 16924 ' Calenderod flexible PVC sheets and films
DIN 16950 ! PVC flooring

ASTM D 2123 Sheots of Vinyl-copolymers

ASTM D 1463 Styrene film (biaxially oriemtated)

ASTM D 1547 Extruded acrylic shects

ASTM D 786 $ Films and shoots of cellulose acetato

ASTM D 1202 Films and sheets of cellulose acetate for primary
eleotrical insulation

ASTH D 701 $ Sheets of cellulose nitrato compounds

DIN 40622 ' Laquered paper for electrical insulation

DIN 40623 $ Laquered fabric for electrioal insulation

DIN 40632 ' Laquered glass-fabric for eleotriocal insulation
DIN 16922 t PV loathar-oloth

DIN 16923 $ Coated fabric.

Hlvorcplastics

ASTH D 1457 s+ Moulding material (Polytetrafluor-ethylene)

AS™M D 1430 Noulding mataerial (Poly-chlorotrifluorethylens)

ASTH D 2116 Noulding material (Bthylene-propylene-fluorocarbon polymer)
ASTM D 1710 4 Rods of polytetrafluorethylenoc.
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Laminated Sheets, Rods gnd Tubes
AB™M D 709 Laminated thermosetting products
DIN 7735 Laminated sheets
B8 2572 Laminated sheets
DIN 40605 Laminated sheets, paperbase
BS 1137 iLaminated sheets, paperbase
B8 2076 Laminated sheets, paperbase
DIN 40606 Laminated sheets, fabricbase
B8 2966 Laminated sheets, fabricbase
AP D 229 Bheets and plates for slectrieal purposes
DIN 40802 Laminated sneets, ocopper-clad
DIN 7707 Laminated wood
BS 3953 Sheets of reinforced plastios
ASTM D 1919 Corrugated sheets of reinforced plasties
ASTH D 1502 Corrugated sheets of reinforoed plastios,
methods of testing
B8 3794 Decorative laminated sheets
DIN 16926 Decorative laminated sheuts
AMI T 54-010 Decorative laminated sheets
B8 1885 Laminated tubes, rclled
B8 1951 Laminated tubes, rolled
DIN 40607 Laminated tubes, rolled
DIN 40615 Laminuted tubes, rolled + moulded O
DIN 40616 Laminated tubes, rolled + moulded I
DIN 40617 Laminated tubes, rolled + moulded ()
DIN 40618 Laminated tubes, rolled + moulded (J
DIN 40624 Laminated rods, rolled + moulded O
DIN 40625 : Laminated rods, rolled + moulded (2 |
DIN 40626 : Laminated rods, rolled + moulded 0
DIN 40627 : Laminated rods, rolled + moulded CX}




Pigee and Tubes

IS0 R 161
IS0 R 3%
ASTY D 1503
ASTM D 1527
AS™M D 2282
ASTM D 1939
ASTM D 2104
ASTH D 2239
DIN 8072/73
DIN 8074/75
B8 1967

B8 3284

B8 1972/13
B8 3796
ASTM D 1785
ASTM D 2241
ASTM D 2152
B8 3505

B8 3506

DIN 8061/62
DIN 19531
APN T 54002
APY T 54-003
AS™ D 2310

Pipes (dimensions in mm)

Pipos (dimensions in inches)
Pipes of cellulose-aceto-butyrate
Pipes of ABS-Polymers

Pipes of ABS-Polymers

Pipes of ABS-Polymers (testing)
Polyethylene pipes
Polyothyleno pipes

Pipaos of PE low density

Pipes of PE high density

PE pipes for water

PE pipes for water

PE pipea for gemeral purposocs
FE pipos for genaral purposce
Rigid PVC pipes

Rigid PVC pipes

Rigid PVC pipes (quality test).
Rigid PVC pipes

Rigid PVC pipes

Rigid PVC pipes

Rigid PVC pipos (for drainage purposes)

Rigid PV pipes
Rigid PVC pipes
Pipes of reinforoed thermosets

ASTH D 2143 Pipes of reinforcod tharwoseots (testing)

Pipes of reinforcod therwosets (thread),

Time to failure under long-turs hydrostatic pressure
Short-time rupture strength

Cyolic pressuro strength of roinforoed, therwosetting
plastio pipes.

AS™® D 1599
ASTM D 2143




ﬁwycarbonato
DIN 774"& H

Unsaturated Polyestor

B8 3532 H
DIN 16945 :
DIN 16946 3
DIN 16913 s
ASTHM D 1201 3
DIN 16911 :

Polyolgfincs
A D 1248 3
DIK 7740 s
ASTM D 1928
DIN 1693/ H
ASTM D 2103
DIN 1692% 3

ASM D 2146

Reinforced Plastios

ASTH D 1529 1

BS 3496 3
AS™ D 2150 3
DIN 16913 s
ASTM D 709 3
BS 3953 :
DIN 7735 :
AST™M D 1919 3
B3 4154 H

ASTM D 1502 H

Special mcthods of tasting

ASTM D 2290 H
ASTM D 2291 H
ASTM D 2343 :

Moulding and oxtrusion matcrials

Rosin

Rosin

Castingss (mothods of tost)
Imprornated glass-nats (preprogs)
Moulding materials

¥oulding matorials

PE-compounds for moulding and axtrusion
PE-compounds for moulding and extrusion

Moulding of specimens Ly ocomprassion
Polyothylone-chemical resistance

Films and sheots of polyethylene

Sheots of polyethylene

Polypropylane~compounds for moulding and extrusion.

Raw matorials (mats)

Raw materials (mats)

Raw materials (glass-fabrics)

Proprugs

Laminatced thormosstting material
Reinforced plastic shoots

Roinforcod plastic shoots

Corrugated shects

Corrugated shaeots

Corrugatod sheots (methods of testing).

Testing of reinforcementa

Testing of reinforcements

Testing of reinforcoaments




ASTM D 703
BS 1493
DIN 7741
ASTM D 1892
ASTH D 1439

ASTM D 1788
ABTN D 1463

Vinyls
(a) Homopolymers

ABTM D 1755
I80 R 1060
DIN 7746

AFN T 53-001

ASTM D 1784
DIN 7748

AST™M D 1927
DIN 16927

DIN 16929
DIN 16926

ASTM D 2287

DIN 7749
ASTM D 1047

ASTM D 1%93
38 1763

BS 2793

DIN 16924
DIN 16937
DIN 16941

Styreno-Polymers and Copolymars

Polystyreno-compounds for mouldins and extrusion
Polystyrone-compounds for moulding and extrusion
Polystyreno-compounds for moulding and extrusion
Styreno~-butadienc-copolymers for moulding and extrusion

Styrenc-acrylonitrile-copolymers for moulding and
extrusion

Rigid ABS-polymors
Polystyrene tilms biaxielly oriented.

PVC resins
PVC resins
PVC resins
PVC resins

Rigid PVC compounds for moulding and extrusion
Rigid PVC ocompounds for moulding and extrusion

Rigid sheets of PVC

Rigid sheets of PVC

Rigid shoots of PVC (chemical resistance)
Rigid shoets of PVC for construotion purposes

Non rigid ocompounds for moulding and extrusion
Non rigid compounds for moulding and extrusion
PVC jacket compound for eleotrical cables

Non rigid sheets of PVC

Non rigid shoets of PVC

Non rigid sheets of PVC

Calendered shoets of PVC

Non rigid films for construction purposcs
Non rigid extruded profiles of PVC,
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(v)  Copolymers
DIN 7747 s Copolymer rosins

ASTM D 2114 3 Copolymer compound for moulding and oxtrusion

ASTM D 2123 Rigid sheets of copolymers of vinyl chloride and
vinyl acotato,




F‘u.ngg Resistanco .

ASTM D 19243 Plastics visual (+) )
ISO R 846: Plastics visual (+) g 18/

18/ Results are comparable if micro-organisms of the same kind aro used,

Bvaluation of resistance to fungi is based on visual inspection and on
changes in the mechanionl strength and deformation.







Thermal ageing
ASTM D 794: Plostios (+)
BS 2782101 ag Plastics (+)
DIN 53446: Plastics (+)
DIN 53497: Thermoplastica (+)
DIN 53498: Thermosets (+)
BS 2782-1083 Polyethylaene tm< o
BS 2782-1C4 Ds PVC (non rigid) % o
BS 2782-110 As PVC (non rigid) 0

19/ Changes of property values are measured which coour after o definite storage
at a specifiel temperature or at specified temperature ayoles (ASTR D 794)
or after a spocified heat trea‘ment. Results can only be compared if all
experimental conditions are the same,
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Light resistnnce

ISO R 877: Plastics scale + )

DIN 53308: Plastics scale + ; y
BS 2782-507 A: Plactics scale 0 8o/
ASTM D 620; Plastics visual 0 81/
IS0 R 879: Plastics socale

DIN 53389: Plastice scale 82/
AFN T 54-012: Decorativo shoets scale

IS0 R 878 Plastics scale ) 83/

€

g &

8/

Specimens aro axpomed to day light, The evaluation of light rosistance
according to these throe standards is based on & colour fastness soale
(8 aifferent types), however, in oase of BS 2782-507 A the reference
material is to n certain dogrec pro-oxposed.

A General Electric sunlamp (Modul BM 12) is umed.

A Xenon radiation source is used; tho light rosistance of the specimen is
ovaluated on thoe basis of discolouration of samples of the 8 diffaerent
types of the colour fastnoss scalo, which are exposod simultaneously with
the specimen, -

A stendard oscillating arc is used; evaluation of the light resistance is
made by comparieon with thc discolouration of the 8 different samples of
the colour fastness scalce,

Remark: Generally spoaking it should bo noted, that the results obtained with
radiation sources having a particularly high portion of UV-radiation
do not agrce with the rosults of light resistancc measurements in
proctice.
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Mig_gation of plasticizors

ASTM D 1203: Plasticiged plaatics % " (+)

ISO R 176: Plasticized plastics % (+)

ISO R 117s Plasticized plastics % (+)

DIN 534051 Plasticized plastics % (+) ¢ 85/
* AFN T 51-025: Plastiocized plastiocs ng (+)

BS 2782-511 As Plastiociged plostics tan 79 0

ASTM D 21344 Plasticiged plastics o 8

N

84/ Activated carbon serves as an acoeptor of plasticisers. A comparison
of results is possiblec if temperature and induotion time are the same,

85/ Unplastioised films of polyethylene, polyvinyl chloride or oeliulose
acetate are used as acoeptors of plasticigers. A comparison of results
is only possiblo if acceptor, tomperature and induotion time are the seme,

86/ The softoning of organic coatings caused ty the transfer of plasticisers
from plastios iz moasured,

e T
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Strega cracking

ASTM D 1693
DIN 534493
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Polyethylanc hours

Plastics | 9%
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Water absorption at_room temperaturc

ASTM b 570; Plastics % 0 §1/
IS0 R 62; Plastics me (+)
BS 2782-502 F: Plastics me (+) 88/
BS 2782-502 a3 Plastics mg (+)
DIN 53475: Plastics mg (+)
AFN T 51-002; Plastics mg (+)
BS 2782-502 4: Moulded phenoliocs mg 0
BS 2782-502 B; Moulded aminoplastics mg 0
BS 2782-502 ¢4 Moulded PVC compounds . ng 0
BS 2782-502 s Laminated sheots mg 0
DIN 53472 Laminated sheets ng 0
BS 2782-502 E: Laminated rods and tubes ng 0
ASTM D 2127, Collular plastios (rigid) 8/1000 cn? 0

The amount of water absorbed as woll as tho amount of material dissolved
in water aro measured after arbitrarily ohosen timo periods and reported
in weight percentagos,

The duration of tho immersion in water is 24 hours; the amount of vater
absotbed as woll as of matorial dissolved in wator are detarmined,

A comparison of results is only possible if the specimons havo the same
surface arca to weight ratio.
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Water absorption at clevated tomporaturus

ASTM D 5703 Plastics % +

DIN 53471 Plastics mg +

IS0 R 1173 Plastice mg + 89/
BS 2782-503 B: Plagtics mg +

AFN T 51-011 Plastics mg +

ASTM D 570 Plastios % + ,
DIN 53471 Plastics mg +

ISO R 1173 Plastics ng + y
BS 2782-503 C: Plastics mg + )

BS 2782-503 As Moulded aminoplastics mg 0

AFN T 54-0083 Decorativo laminates mg 0

8/

2/

Spocimung arc immersed in Loiling water for 30 minutes and the weight
incroase is dotermined. Insofar as tho surface arca to weight ratio
is the eamo, results can mutually be compared.

Specimens are immersed in boiling water for 30 minutes and both the

amount of absorboed water as well as that of dissolved material in water
arc dotermined. A mutual comparison of rosults is possible if the surface
arca to woight ratio is the same.






