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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The structure of thermoplastic elastomer material standards is based on the following considerations.
For each type of thermoplastic elastomer, reference is made to the relevant material standard.

Thermoplastic-elastomer materials are classified into three classes according to the primary
elastomeric property, hardness, as shown in Figure 1 below. This classification on the basis of hardness
reflects the special position of thermoplastic elastomers between rubber materials on the one hand
and plastics on the other.

Eac‘tu class is subdivided into standard properties and special properties. The classés\ have many
stamdard properties and many special properties in common. Furthermore, a standard proplerty in one
clags can be a special property in another class and vice versa.

Sperial properties are those properties which are in wide use or of particuldr significdnce in the

praftical characterization of a specific material.

Classification of TPEs
Class 1 Class 2 Class 3
D <25 25<D <65 D > 65
g l l l e
o M)
) Standard Standard Standard 'u_:'_
é properties P properties . properties é
/>\\ ><\
l re R S l
Special Special Special
properties properties properties

Figure 1 — Classjfication of thermoplastic elastomers on the basis of their hardhess
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INTERNATIONAL STANDARD

ISO 20029-2:2017(E)

Plastics — Thermoplastic polyester/ester and polyether/

ester elastomers for moulding and extrusion —

Part 2:
Preparation of test specimens and determination of

properties

1

Thip document specifies the methods of preparation of test specimens and thestandard test
be ysed in determining the properties of thermoplastic polyester/ester and\polyether/este]
motilding and extrusion materials. Requirements for handling test matexial and/or conditi
theltest material before moulding and the specimens before testing are-given.

Scope

Proredures and conditions for the preparation of test specimens(in a specified state and ]
for measuring properties of the materials from which these spe€imens are made are given.
and) test methods which are suitable and necessary to charactérize thermoplastic polyeste
polyether/ester moulding and extrusion materials are listed.

The properties have been selected from the general test methods in [SO 10350-1. Other test
wide use for or of particular significance to these mpulding and extrusion materials are al;
in this document, as are the designatory properties specified in ISO 20029-1 (hardne
temfperature and tensile/flexural modulus).

methods to
elastomer
pning both

brocedures
Properties
/ester and

methods in
o included
bs, melting

In
pre
doc
diff]

rder to obtain reproducible and comparable test results, it is intended to use the

erent dimensions or prepared using different procedures.

Thi
the
pub
intd
for

of t

lication of this documeént and the analogous document for polyurethanes (ISO 16365-
ntion to develop-ISO'10350-3 for the acquisition and presentation of comparable single
hermoplastic.elastomers, based on this document and ISO 16365-2, as the basis for the dg
hermoplasti¢zelastomer material standards.

2 |Normative references

ethods of

baration and conditioning, the specimen dimensions and the test procedures specifiied in this
ument. Values determined will Mot necessarily be identical to those obtained using specimens of

5 document has been deyéloped on the basis of ISO 10350-1, as at the moment, no standard exists for
acquisition and presentation of comparable single-point data for thermoplastic elastomers. After

D), it is the
Lpoint data
velopment

Thd fallowing documents are referred to in the text in such a way that some or all of th

pir content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 34-1:2015, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 1: Trouser,

angle and crescent test pieces
ISO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ISO 62, Plastics — Determination of water absorption

[SO 75-2, Plastics — Determination of temperature of deflection under load — Part 2: Plastics and ebonite

ISO 178, Plastics — Determination of flexural properties
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ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test

[SO 179-2, Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact test

ISO 294-1, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1: General
principles and moulding of multipurpose and bar test specimens

ISO 294

-4,  Plastics Injection  moulding  of test

specimens

of

materials — Part 4: Determination of moulding shrinkage

ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

thermoplastic

[SO 527-2,
extrusion p

ISO 815-1,
or elevated,

ISO 868, P
hardness)

[SO 899-1,
ISO 974, Pl

1SO 1133-2
of thermop

ISO 1183-1
method, lig

[SO 1183-2
gradient co

ISO 1183-]
pyknomete

ISO 4589-
temperatuf

ISO 8256, §
[SO 113571

Plastics — Determination of tensile properties — Part 2: Test conditions for moulding
lastics

Rubber, vulcanized or thermoplastic — Determination of compression set — Part‘1: At amb
temperatures

astics and ebonite — Determination of indentation hardness by means of\@ durometer (S

Plastics — Determination of creep behaviour — Part 1: Tensile creep
1stics — Determination of the brittleness temperature by impdct

, Plastics — Determination of the melt mass-flow rate (MER) and melt volume-flow rate (M
astics — Part 2: Method for materials sensitive to time-temperature history and/or moistuf

Plastics — Methods for determining the density.ef#on-cellular plastics — Part 1: Immer
1iid pyknometer method and titration method

, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Den
lumn method

B, Plastics — Methods for determining the density of non-cellular plastics — Part 3:
" method

P, Plastics — Determinatien\‘of burning behaviour by oxygen index — Part 2: Ambi
e test

lastics — Determination of tensile-impact strength

3, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination of tempera

and enthalpy of melting and’/crystallization

ISO 11357
capacity

ISO 11359

201999, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficier

and

ient

ore

VR)
e

Kion
sity

Gas

ent-

fure

4, Plasties~ Differential scanning calorimetry (DSC) — Part 4: Determination of specific heat

it of

linear ther

[SO 15512,

1 : I ] - e - ~
TIUT CXPUTISTOTEUTIU IUSS LrUTISITIONT LCITiperuturc

Plastics — Determination of water content

ISO 20029-1, Plastics — Thermoplastic polyester/ester and polyether/ester elastomers for moulding and
extrusion — Part 1: Designation system and basis for specification

ISO 20753,

Plastics — Test specimen

ISO 22007-2, Plastics — Determination of thermal conductivity and thermal diffusivity — Part: Transient
plane heat source (hot disc) method

ISO 22007-3, Plastics — Determination of thermal conductivity and thermal diffusivity — Part 3:
Temperature wave analysis method
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ISO 22007-4, Plastics — Determination of thermal conductivity and thermal diffusivity — Part 4: Laser
flash method

IEC 60093, Methods of test for volume resistivity and surface resistivity of solid electrical insulating
materials

IEC 60112, Method for the determination of the proof and the comparative tracking indices of solid
insulating materials

IEC 60243-1, Electric strength of insulating materials — Test methods — Part 1: Tests at power frequencies

IEC Valato lnlla N 5) dad thaoda £ £ dat 4 £ £ 1 Tt Jd Jdia] faay d i t
OUZ U, NCCOTIreTraca 1Mctitotus—J o Cie— e tCT M tacriort o) are- pertincetvicy  aitd arcreter 1c lSSIpa 1on

factor of electrical insulating materials at power, audio and radio frequencies including metre\wavelengths

IEC|60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal ahd ventical flame
tesymethods

ASTM E96, Standard Test Methods for Water Vapor Transmission of Materials

3 |Terms and definitions
No ferms and definitions are listed in this document.
[SOfand [EC maintain terminological databases for use in standardization at the following addresses:

— |IEC Electropedia: available at http://www.electropedia:org/

— |ISO Online browsing platform: available at http://Www.iso.org/obp

4 |Preparation of test specimens

4.1] Treatment of the material before moulding

Befpre processing, the material sample shall have reached room temperature and the moistiire content
of the material sample shall not éxceed 0,05 % (by mass).

Theg material shall be dried(asspecified in Table 1, preferably using a vacuum oven with a driy N purge
and a maximum pressunéeof 0,01 MPa.

Table 1 — Drying conditions

Dryer type Temperature

Vacuum oven with Ny purge; p < 0,01 MPa 80°Cto135°C
Vacuum oven 80°Cto120°C

Desiccant dryer, pre-dried-air dryer 80°Cto 120°C
Hot-air oven 80°Cto 135°C

Drying at temperatures higher than those in Table 1 might change the molecular mass and hence, the
properties of the material. The drying temperature recommended by the supplier should preferably
be used.

The moisture content of filled or reinforced materials shall be expressed as a percentage of the total
mass of the compound. The moisture content shall be determined in accordance with [SO 15512.

To ensure that the moisture content remains low, it is recommended that the sample material in the
feed hopper of the injection-moulding machine be blanketed with a suitable gas (dried air, nitrogen or
argon, for example). Better results might be obtained using a dehumidifier hopper drier.

© IS0 2017 - All rights reserved 3


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=69d811990ce27897b82c51d8e9d9f541

IS0 20029-2:2017(E)

4.2

Injection moulding

Injection-moulded specimens shall be prepared in accordance with ISO 294-1, using the conditions
specified in Table 2. The moulding conditions recommended by the supplier should preferably be used.
The specimens shall be prepared by injection moulding from dry granules. It is essential that specimens
are always prepared by the same procedure using the same processing conditions. The material shall
be kept in moisture-proof containers until it is required for use.

Table 2 — Conditions for injection moulding of test specimens

_Mould Melt Nozzle Hnafing-vnnn temperature

temperature | temperature | temperature
Front Centre Rear
°C °C °C °C °C °C
20 to 50 Melting 230 to 250 200 to 240 200 to 240 20010240
temperature
+30°C

Injg¢ction pressure: 10 MPa to 100 MPa, holding pressure: 10 MPa to 100 MPay back pressure
0,5|MPa to 2 MPa, injection velocity: 100 mm/s to 300 mm/s.

5 Cond

Test specir
be conditid

jtioning of test specimens

hens for the determination of mechanical properties, electrical properties and density s
ned for at least 16 h at (23 + 2) °C and (50 * 10) % relative humidity.

6 Detefmination of properties

6.1 Gen

In order t;t

specimen
this documn
of differenf

For all ISO
and/or ISC
instead.

All tests sh
unless spe

Table 3 is ¢
and specig

bral

obtain reproducible and comparable test results, it is necessary to use the method
reparation and conditioning, the specimen dimensions and the test procedures specifie
ent. Values determined willsnot necessarily be identical to those obtained using specini
dimensions or prepared using different procedures.

test methods applied-in-this document (see Tables 3 to 9), which refer to the ISO 294 se
3167 for the designation and dimensions of the test specimen, [SO 20753 shall be y

all be carriedolirt in the standard atmosphere of (23 £ 2) °Cand (50 * 10) % relative humi
rifically stated otherwise in Tables 4 to 9.

ompiled from ISO 10350-1 (see Clause 1) and gives an overview of the standard proper
| praoperties which are appropriate to thermoplastic polyester/ester and polyether/e

moulding :

hall

5 of
d in
ens

ries
sed

ity

ties
Ster

ind’extrusion materials. These properties are those considered useful for comparison

s of

data generated for different thermoplastic elastomers.

Tables 4, 6 and 8 contain those properties that are considered to be standard properties for the
relevant hardness class. Tables 5, 7 and 9 contain those properties that are considered to be special
properties for the relevant hardness class, i.e. in wide use and/or of particular significance in the
practical characterization of thermoplastic polyester/ester and polyether/ester moulding and extrusion

materials.
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Table 3 — Overview of standard properties and special properties for the characterization of
thermoplastic polyester/ester and polyether/ester materials

Properties Test method Shore D < 25 25 <Shore D < 65 Shore D > 65
Rheological properties Standard | Special | Standard | Special | Standard Special
Melt mass-flow rate/melt 1SO 1133-2 X X X
volume-flow rate
Mechanical properties Standard | Special | Standard | Special | Standard Special
Hardness, Shore D I1SO 868 X X X
Tensile modulus X X X
Ten§ile stressa A
at5 % and 10 % strain X ’_\'\X\ X
at> 50 % strain X X q>) X
Strefs at breaka X X X X ﬂ/" X X
Yielf stressa 1S0 527-2 X X9 X
Strajin at breaka X X (‘\\) ‘3( X
Nonjinal strain at break X X A‘ l/' X X
Strafin at yielda X O\\) X X
Tengile creep modulus IS0 899-1 X K\J X X
Flexural modulus 150178 x, VP X X
Tengile impact strengtha ISO 8256 X A®\ X
Chafpy unnotched impact \| X X X
strepgth 1S0 179-1 or RN
A
Chafpy notched impact 150 179-2 Q\ X X X X
strepgtha O
Britfleness temperature ISO 974 Q \"X X X
150 34-1:2015, X X X
Teay strength method B,
procedure{@
Conjpression set ISO E}}{-ly X X X
Thefmal properties r\\\') Standard | Special | Standard | Special | Standayd Special
Spegific heat capacity . 015\0/11357-4 X X X
@Iso 22007-2, X X X
Thefmal conductivity [SO 22007-3 or
) 1S0 22007-4
Mel{ing temperature ﬁO ‘ 1SO 11357-3 X X
l]?reigl:e:hl)gréoftemperature%\ko 1SO 75-2 X
[ O\
Coefficient of linear Q}n«fal 1S0 11359-2:1999, X X X X X X
expansiona O method A
. . )
Vicat softemng@perature ISO 306 X X
Oxypen index 1S0 4589-2 X X X
Burfiing behaviour IEC 60695-11-10 X X X
Electricat PTOpETLtES Staradara SpTTldar Staradra SpTcTrdar Stamdard Spemal
Relative permittivity IEC 60250 X
Dissipation factor tan & IEC 60250 X X X
Volume resistivity IEC 60093 X X X
Surface resistivity o, IEC 60093 X X X
Dielectrical strength IEC 60243-1 X X X
Comparative tracking X X X
index (CTI) IEC 60112

a Both 'Standard' and 'Special’ property as a result of different test conditions.

© IS0 2017 - All rights reserved
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Table 3 (continued)

Properties Test method Shore D <25 25 <ShoreD <65 Shore D > 65
Other Standard | Special | Standard | Special | Standard Special
Density 1SO 1183-1,1S0 1183-2 X X X

or IS0 1183-3

Water absorption ISO 62 X X X
Mould shrinkage ISO 294-4,1S0 20753 X X X
Water vapour transmission ASTM E96
Moisture content ISO 15512
a Both 'Starfdard’ and 'Special’ property as a result of different test conditions.

6.2 Shore D hardness < 25

6.2.1 Standard properties and test conditions

Table 4 — Standard properties and test conditions — Shore D hardness < 25

Specimen typea . Test conditions and
Property Unit Standarda Specm:?n i supplementary
(dimensions in mm) preparation instructions
Rheological properties
MVR or MFR cm3/10 1SO 1133-2 Moulding Dried Load 2,16 kg, 5 kg or 10 k
min compound :
or Melting Test
temperature temperatufe
&/10 <175°C 190 °C
>175°C 230°C
but <210 °C
> 210 °C, 250°C
Blow moulding
materials
Mechanical groperties
Hardness Shore D ISO 868 280x210x212 M ShoreD-15s
units .
Five
measurements =9 mm from
any edge, = 6 mm apart.
Specimens may be stacked to
obtain minimum
thickness of 12 mm
Tensile modulus MPa ISO 527-2 IS0 20753 type A12 M 1 mm/min
Stress at breake MPa IS0 20753 500 mm/min
: ] type A12 or
0,
;\Itobmr;r;z;(lcstram % 1S0 37 type 2 500 mm/min
Tensile impacf k] /m?2 [SO 8256 80 x 10 x 4 M Only to be quoted if
strength Machined double fracture cannot be
V-notchr=1 obtained with notched
tharpytest
Brittleness °C IS0 974 20 % 0,25, M
temperature 2,5% 0,05,
or
2,0x0,1
Tear strength kN/m ISO 34-1:2015, Angle test piece, M Test speed 500 mm/min
method B, 2 mm thick
procedure (a)
Compression set % [SO 815-1 P13 x6 M 23°Cfor72h
and 70 °C for 24 h

b M = injection moulding.

c From 60 % strain onwards, switch to nominal strain, see Annex A.

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.

© ISO 2017 - All rights reserved
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Table 4 (continued)
Specimen type2 . Test conditions and
Property Unit Standarda Spec1m_en b supplementary
(dimensions in mm) preparation instructions

Thermal properties
Melting °C ISO 11357-3 Moulding compound M Record peak melting
temperature temperature

Use 10 °C/min
Coefficient of linear °c-1 ISO 11359-2:1999, ISO 20753, M Transverse and longitudinal
thermal expansion method A prepared from Determine the secant value

type Al averthe femperature range

23°Cto55°C
Othpr properties
Dengity kg/m3 1SO 1183-1, ISO 20753, prepared M

ISO 1183-2 or from the centre
IS0 1183-3 parttype A12

Watpr absorption % ISO 62 60 x 60 x 1 M Satufation value in

water at 23 °C
Moyld shrinkage % ISO 294-4, 60 x 60 x 2 M

IS0 20753

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 fhall be used.
b M = injection moulding.
c From 60 % strain onwards, switch to nominal strain, see Annex A.

6.2{2 Special properties and test conditions

Table 5 — Special properties and test conditions — Shore D hardness < 25

Specimen type2 . Test conditigns and
Property Unit Standarda Spec1m?n b supplemenptary
(dimensions in mm) | Preparation instructipns
Meqhanical properties
Strelss at breake MPa 1S0.527-2 ISO 37 type 1 or M 500 mm/min
Nonjinal strain at breake % type 14 500 mm/min
Tengile stress at > 50 % MPa ISO 20753 type M 300 % elongation a500 mm/min
elonjgation¢ A12,1S0 37 type 1,
- 1Aor2 .
Yielfl stressc MPa 1SO 527-2 500 mm/min
Strafin at breake Y% 500 mm/min
Strajin at yieldc % 500 mm/min
Tengile creep modulug % IS0 899-1 IS0 20753 type A12 M 1h,1000h
Flexural modulus MPa IS0 178 80 x 10 x 4 M 23°Cand -40°Corp3°Cand
100 °C at 2 mm/min|
Chafpy unnotched impact kJ/m?2 80 x 10 x4 M Method 1eU, edgew]se
strehgth, impact =30 °C or -4 °C
1SO 179-1 or Also record type failure
Chakpyhetchedimpact IRFAY) IS0 179-2 20«10 w4 M Mothod-tedodgewdse
strength machined impact -30 °C, =40 °C
V-notchr=1 Also record type failure
Thermal properties
Specific heat capacity JK-1 ISO 11357-4 Moulding
compound
Thermal conductivity W/m.K 1S0 22007-2, As per relevant part M
IS0 22007-3 or of ISO 22007
1SO 22007-4
a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.
b M = injection moulding.
c From 60 % strain onwards, switch to nominal strain, see Annex A.

© IS0 2017 - All rights reserved 7
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Table 5 (continued)

Specimen type2 . Test conditions and
Property Unit Standarda Spec1m§en b supplementary
(dimensions in mm) | Preparation instructions
Coefficient of linear °c-1 ISO 11359-2:1999, IS0 20753, pre- M Transverse and
thermal expansion method A pared from type Al longitudinal
-40°Cto23°C
Coefficient of linear °c-1 ISO 11359-2:1999, IS0 20753, pre- M Transverse, and
thermal expansion method A pared from type Al longitudinal
55°Cto T°C end temperature T'in
accordance with
manufacturer's
instructions
Oxygen index % 1SO 4589-2 80 x 10 x 4 M Use procedure A (top
surface ignition)
Burning behayiour IEC 60695-11-10 125 x13 xd M d=1,5mm or 3 M
Electrical properties
Relative pernfittivity IEC 60250 260x260x2 M Frequency 100 Hz and 1 MHz
Dissipation f. (compensate for electrode edge
issipation faftor effects)
Volume resistjvity Qm IEC 60093 M
Surface resistjivity Q
Dielectrical s§rength kV/mm IEC 60243-1 260x260x1 M
Comparative fracking \% IEC60112 220x220x4 M
index (CTI)
Other properties
Water vapour] g/m2h ASTM E96 As specified in
transmission ASTM E96
Moisture confent % 1SO 15512 Moulding Coulometric method
compound
a For all tesf methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be us¢d.
b M = inject{on moulding.
c From 60 % strain onwards, switch to nominal strain, see Annex A.
6.3 25 qShore D hardness < 65
6.3.1 Standard properties and(test conditions
Taple 6 — Standard-properties and test conditions — 25 < Shore D hardness < 65
Specimen typea . Test conditions and
Propefty Unit Standarda Spec1m_en b supplementary
(dimensions in mm) preparation conditions
Rheological properties
MVR or MFR cm3/10 1SO 1133-2 Moulding compound Dried Load 2,16 kg, 5 kg or 10 kg
min .
o Melting Test
temperature temperature
g/10 min <175°C 190 °C
>175°C 230°C
but <210 °C
> 210 °C, blow 250°C
moulding mate-
rials

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.

b M = injection moulding.
c From 60 % strain onwards, switch to nominal strain, see Annex A.
8 © IS0 2017 - All rights reserved
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Table 6 (continued)
Specimen typea . Test conditions and
Property Unit Standarda Spec1m!3n b supplementary
(dimensions in mm) preparation conditions
Mechanical properties
Hardness Shore D [SO 868 280x210x26 M Shore D - 15s
it
s Five measurements = 9 mm from
any edge, = 6mm apart. Speci-
mens may be stacked to obtain
minimum
thickness
Tengile modulus MPa ISO 527-2 ISO 20753 type A12 M 1 mm/min
Streps at breake¢ MPa 1SO 20753 type A12 or 500 mm/min
Strajin at breake % 15037type2 500 mm/min
Chafpy notched kJ/m?2 ISO 179-1 or 80 x 10 x4 M Methed/1€A, edgewikse impact
imphct strength 1SO 179-2 machined -40\*CJ)Also record {ype failure
V-notchr=1
Iffracture cannot bq
obtained, use ISO 8256
tensile impact
Teay strength kN/m ISO 34-1:2015, |Angle test piece, 2 mm thick M Test speed 500 mm/jmin
method B,
procedure (a)
Thefrmal properties
Melfing temperature °C 1SO 11357-3 Moulding compound Record peak melting
temperature
Use 10 °C/min
Coefficient of linear °c-1 1SO 11359-2: ISO 20753, prepated from M Transverse and longjitudinal
therjmal expansion 1999, typeAl .
method A Determine the secarft value
over the temperaturg range
23°Cto55°C
Othpr properties
Dengity g/cm3 [SO 1183-1, 1SO 20753, M
1SO 1183-2ek prepared from
1SO 1183-3 type A12
Watpr absorption % 1SO 62 60 x 60 x 1 M Saturation value in yater at 23 °C
Mould shrinkage % [S0'294-4, 60 x 60 x 2 M
1SO 20753
a For all test methods which refepto the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 phall be used.
b M = injection moulding.
c From 60 % strain onwatdsyswitch to nominal strain, see Annex A.
6.3]2 Specidbproperties and test conditions
Table 7 — Special properties and test conditions — 25 < Shore D hardness < 45
Specinrert T T Fest et and
Property Unit Standarda v 7 Spec1mgn b supplementary
(dimensions in mm) preparation instructions

Mechanical properties

Stress at breake MPa IS0 527-2 ISO 37 type 1 or 1A M 500 mm/min
Strain at breake¢ % 500 mm/min
Tensile stress at 5 % and 10 % MPa 1SO 527-2 1SO 20753 type A12, M 500 mm/min
elongationc¢ ISO 37 type 1, 1A

or 2

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.
b M =injection moulding.

¢ From 60 % strain onwards, switch to nominal strain, see Annex A.
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Table 7 (continued)
Specimen type2 : Test conditions and
Property Unit Standarda Specm:?.n b supplementary
(dimensions inmm) | Preparation instructions
Tensile stress at > 50 % elon- MPa 200 % or 300 % elongation
gation¢ at 500 mm/min
Nominal strain at break % 500 mm/min
Yield stress¢ MPa 500 mm/min
Strain at yieldc % 500 mm/min
Tensile Creep m odulus. MDPo 1S0.8990.1 1S0.207C53 fypa Al2 1M 1 l\' 10005
Flexural moduljus MPa ISO 178 80 x 10 x 4 M 23°Cand -40°Cor23°C anm'b"(;
Tensile-impactfstrength kJ/m?2 ISO 8256 80 x 10 x 4 M Only to be quoted if .( l/
Machined double fracture cannot be }‘
V-notchr=1 obtained with notclied Charpy test
faY
Charpy unnotched impact kJ/m?2 1SO179-1 or 80 x 10 x 4 M Method 1eU ed'&e impact,
strength 1S0179-2 -30°C
Also recor e failure
N
Charpy notcheq impact strength KkJ/m?2 80 x 10 x 4 M Met &)A edgewise impact,
machined -
V-notchr=1 %o ecord type failure
I~
Brittleness tenjperature °C I1SO 974 20 x 0,25, M Q ™~
2,50 % 0,05,
2,0x0,1 O
)
Compression s¢t % 1SO 815-1 P13x6 &4 23°Cfor72h,70°Cfor 24 h
Thermal propprties h\\.}‘
Specific heat cqdpacity JK-1 1SO 11357-4 Moulding V'\U
compound \\>
k‘
Thermal conduftivity W/m.K IS0 22007-2, As per rele\zw rt M
1SO0 22007-3 or of ISO
1SO 22007-4
«Q
Temperature of heat deflection °C 1SO 75-2 I\ |8v0\§< 10x 4 M 0,45 MPa
under load N C)
LA
. - N N
Coefficient of lihear thermal °c-1 ISO 11359—2:19‘@) 1S0 20753, M Transverse and longitudinal
expansion fron| method A prepared from type
‘ Al
-40°Cto 23°C
O
Coefficient of linear thermal °c-1 IS@S’Q-Z:F)‘)‘J, 1SO 20753, M Transverse and longitudinal
expansion fronj 55 °C to T°C ethod A prepared from type end temperature T in accordance with
~ () N Al manufacturer's instructions
Vicat softening|temperature 25\\‘:) ISO 306 10x10x>3 M
Oxygen index Q/H/ 1SO 4589-2 80 x 10 x4 M Use procedure A (top surface
4@, iginition)
Burning behavjour 0 [~ IEC 60695-11-10 125x 13 xd M d=1,5mm or 3,0 mm
Electrical pro erti}s?)
Relative permif ti@gj\ i IEC 60250 260x260x2 M Frequency 100 Hz and 1 MHz
Dissiation — (compensate for electrode edge effecfs)
issipation factor
Volume resistivity Om IEC 60093 M
Surface resistivity Q
Dielectrical strength kV/mm IEC 60243-1 260x260x1 M
Comparative tracking index \% IEC 60112 220x220x4 M

b M =injection

moulding.

¢ From 60 % strain onwards, switch to nominal strain, see Annex A.

a Forall test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.
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Table 7 (continued)
Specimen type2 Speci Test conditions and
. pecimen
Property Unit Standarda (dimensions in mm] preparationb Sl}pplemeptary
instructions

Other properties
Moisture content 1SO 15512 Moulding M Coulometric method

compound
Water vapour transmission g/m2h ASTM E96 As specified in

ASTM E96

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.

b M|= injection moulding.
¢ Frppm 60 % strain onwards, switch to nominal strain, see Annex A.
6.4 Shore D hardness > 65
6.4]1 Standard properties and test conditions
Table 8 — Standard properties and test conditions — Shore D hardness > 65
Specimen Brepa- Test conditionsland
Property Unit Standarda Specimen type2 p ¢ pb p supplementafy
ration -
conditions
Rhejological properties
MVR or MFR cm3/10 ISO 1133-2 Moulding Dried Load 2,16 kg, 5 kg qr 10 kg
min compound :
or Melting Test
temperature tefnperature
8/10 <175°C 190°C
min
>175°C 230°C
but <210 °C
>210 °C, blow 250°C
moulding materials
Medhanical properties
Harglness Shore D ISO868 280x210x26 M Shore D - 15s
Five measurements = 9 m
from any edge, > 6mm apdrt.
Specimens may be stacked to obtain
minimum thickness.
Tengile modulus MPa ISO 527-2 ISO 20753 type A12 M 1 mm/min
Tengile stressat 5 % MPa 1SO 20753 500 mm/min
and|10 % type A12 or
elongation¢ ISO 37 type 2
Strefss at breake MPa 500 mm/min
Yielgl stresse MPa 500 mm/min
Stralin at.breake % 500 mm/min
FlexTTaTTOATITS MPa TSU 178 BUX 10X & ™ Z3 - Cand -40 Cor Z3 Cand
100 °C at 2 mm/min
Charpy unnotched kJ/m?2 IS0 179-1 80 x 10 x 4 M Method 1eU, edgewise impact
impact strength or -40 °C. Also record type failure.
Charpy notched im- kJ/m?2 150 179-2 80 x 10 x4 M Method 1eA, edgewise impact
pact strength machined -40 °C. Also record type failure.
V-notchr=1 .
If fracture cannot be obtained use
ISO 8256 tensile impact

b M = injection moulding.

¢ From 60 % strain onwards, switch to nominal strain, see Annex A.

a For all test methods which refer to the ISO 294 series and /or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.

© IS0 2017 - All rights reserved

11



https://standardsiso.com/api/?name=69d811990ce27897b82c51d8e9d9f541

IS0 20029-2:2017(E)

Table 8 (continued)

Specimen prepa- Test conditions and
Property Unit Standarda Specimen type2 P . pb p supplementary
ration ies
conditions
Thermal properties
Melting °C ISO 11357-3 Moulding compound M Record peak melting
temperature temperature
Use 10 °C/min
Temperature of de- °C ISO 75-2 80 x10x4 M 0,45 MPa
flection under load
Coefficient of [inear °C-1L IS0 11359-2:1999, | IS0 20753, prepared M Iransverse and
thermal expapsion method A from type Al longitudinal
Determine the secant value,over thq
temperature range 23 °C to 55 °C
Vicat softeninjg tem- °C IS0 306 10x10x>3 M
perature
Other properyties
Density g/cm3 1SO 1183-1, ISO 20753, prepared M
1SO 1183-2 or from type A12
[SO 1183-3
Water absorpfion % ISO 62 60 x 60 x 1 M Saturation value in water at 23 °C
Mould shrinkpge % 1SO 294-4, 60 x 60 x 2 M
1SO 20753
a For all tesf methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dihfensions of test specimen, ISO 20753 shall be us¢d.
b M = injectjon moulding.
¢ From 60 % strain onwards, switch to nominal strain, see Annex A.

6.4.2 Special properties and test conditions

Table 9 — Special properties and test conditions conditions — Shore D hardness > 65

Specimen typea . Test conditions and
Prqperty Unit Standarda Specm;.en b supplementary

(dimensions in mm) | Preparation instructions
Mechanical groperties
Tensile stress|at 5 % and MPa 1S0O 527-2 ISO 37 type 1l or 1A M 500 mm/min
10 % elongatipn¢
Stress at breake MPa 500 mm/min
Yield stressc MPa 500 mm/min
Strain at breake % 500 mm/min
Tensile stress|at 200 % MPa 1SO 527-2 IS0 20753 type M 500 mm/min
elongation A12 or ISO 37 type
Nominal straijn at break® % 1,1Aor2 500 mm/min
Strain at yieldc % 500 mm/min
Tensile creep pnodulus MPa I1SO 899-1 I1SO 20753 type M 1h,1000h

A12 or ISO 37 type

1,1Aor?2

Brittleness temperature °C 1SO 974 20x 0,25, M

2,50 x0,05,2,0x0,1
Tear strength kN/m ISO 34-1:2015,| Angle test piece, M Test speed 500 mm/min

method B, 2 mm thick
procedure (a)

Compression set % 1SO 815-1 @13 x6 M 23°Cfor 72 h,70°C for 24 h
a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 shall be used.
b M = injection moulding.
¢ From 60 % strain onwards, switch to nominal strain, see Annex A.
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Table 9 (continued)
Property Unit Standarda Specimen type Specimen Tessltlsg{le(:tlnt;zltlasr:nd
(dimensions in mm) preparationP i i
instructions
Thermal properties
Specific heat capacity JK-1 ISO 11357-4 |Moulding compound M
Thermal conductivity W/m.K ISO 22007-2, |As perrelevant part M
1SO 22007-3 of ISO 22007
or
1SO 22007-4
Coefficient of linear °oC-1 ISO ISO 20753, pre- M Transverse and longjtudinal
therjmal expansion from 11359-2: pared from type Al
N R 1999,
-40[°Cto 23 °C method A
Coefficient of linear °Cc-1 ISO 1SO 20753, pre- M Transvepsé ard longftudinal
thermal expansion from 11359-2: pared from type Al end temperature T iif
o R 1999, accerdance with majufacturer's
55°LtoTeC method A instructions
Oxygen index % 1SO 4589-2 80 x 10 x 4 M Use procedure A (toy
surface iginition)
Burping behaviour IEC 60695- 125 x13 xd M d=1,5mm or 3,0 mn|
11-10

Eledtrical properties

Reldtive permittivity IEC 60250 M Frequency 100 Hz anjd 1 MHz
(compensate for
electrode effects)

Disdipation factor

260 x260%2
Volyme resistivity Qcm IEC 60093 M
Surface resistivity Q
Dielpctrical strength kV/mm IEC 60243-1 260%=260x1 M
Conjparative tracking v IEC60112 =20 x220x4 M
indgx (CTI)
Othpr properties
Watkr vapour g/m2h ASTMIE96 As specified in
trarjsmission ASTM E96
Moifture content % ISO 15512 | Moulding compound Coulometric method

a For all test methods which refer to the ISO 294 series and/or ISO 3167 for the designation and dimensions of test specimen, ISO 20753 fhall be used.

b M = injection moulding.

c From 60 % strain onwards, switch temominal strain, see Annex A.
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