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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
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International Standard identifies specific test procedures for the acquisition and” prd
arable multi-point data for selected properties of rubber compounds. The data \for each
rated, using a single test method, as a function of important variables such as-time, tem

iers produce material specification sheets in which the same set of properties is measun
conditions.
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1817, Rubber,vulcanized — Determination of the effects of liquids

nce on the interpretation of results is given in Annex A.

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

7, Rubber, vulcanized or thermoplastic —(Determination of tensile stress-strain properties

8, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between
RHD)

15-1, Rubber, vulcanized erthermoplastic — Determination of compression set at ambien
mperatures — Part 1: At‘ambient or elevated temperatures

431-1, Rubber, vulcanized and thermoplastic — Resistance to ozone cracking — Part
Mmic strain testing

393, Rubber test mixes — Preparation, mixing and vulcanization — Equipment and proced(

sentation of
property are
perature and

bnmental effects. An important application of this International Standardconsists in helping different

ed using the

t. For dated
b referenced

10 IRHD and

. elevated or

[ Static and
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384, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in co

ambi

Tt arnd efevated termperatures

ISO 4664-1, Rubber, vulcanized or thermoplastic — Determination of dynamic properties — Part 1: General
guidance

ISO 4665, Rubber, vulcanized and thermoplastic — Resistance to weathering

ISO 6914, Rubber,

stress relaxation

ISO 6943, Rubber, vulcanized — Determination of tension fatigue

ISO 8013, Rubber, vulcanized — Determination of creep in compression or shear
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ISO 11346, Rubber, vulcanized or thermoplastic — Estimation of life-time and maximum temperature of use

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test

methods

ISO 24453, Rubber — Acquisition and presentation of comparable single-point data

3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

multi-point gata

data charact|
range of test

3.2

indicative p
property that
of measuren

4 Testp

Where releva
in ISO 2393.

The detailed
shall, for ead
be used for d

The equipms

The final pre
test method

brizing a rubber material by means of a number of test results for a property meastred o
conditions

operty
has been selected to reveal the influence of an environment on a material through a compa
ents of the property before and after exposure

ece preparation

nt, materials for test shall be prepared, mixed and mgulded following the general principles
conditions used shall be as recommended by’ the manufacturer of the rubber compoung
h of the processing steps, be the same for,each test piece except that different cure times
ifferent sized test pieces.

nt, mixing cycle and conditions uséd,for moulding shall be given in the test report.

baration of test pieces (for example stamping from sheet) shall be in accordance with the rel
standard.

The propertig¢s of a rubber compoeund can vary depending on the processing procedures used and this s

be taken into

To maximizsg
production.

5 Condit

account when comparing materials.

the usefulness” of results, processing conditions should be representative of those us

ioning

ver a

rison

given

and

may

bvant

hould

ed in

The time between mixing and moulding shall be between 24 h and one week.

The time between moulding and conditioning shall be between 16 h and four weeks. Recommendations for
storage of vulcanized rubber products are given in ISO 2230.

Test pieces shall be conditioned in accordance with the relevant test method standard. Where this refers to
standard laboratory conditions of temperature and/or humidity, these are taken to mean (23 £ 2) °C and

50 % RH.

NOTE

strictly comparable unless adjusted by the known relationship of the property with temperature.

If tests are carried out at the alternative standard laboratory temperature of (27 + 2) °C, the results will not be

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=e1be9a5c83174746d24386f684b541a7

ISO 24454:2008(E)

For tests at temperatures other than (23 + 2) °C, where specific instructions are not included in the test
method standard, condition the test pieces at the temperature at which the test is to be conducted for a period
sufficient to enable test pieces to attain substantial equilibrium in accordance with 1ISO 23529.

Details of the conditioning used shall be given in the test report.

6 Test requirements

Obtain multi-point data, as required, in accordance with Clauses 7 to 9.

NOTH Properties of rubbers generally vary significantly with temperature and, because service tenjperatures can
cover|a wide range, temperature is an important and commonly used variable for the generation of multi-goint data. It is
the mpin variable used in this International Standard for short-term properties.

Shor{-term mechanical properties also depend on the frequency of the applied stre€ss” or strain, and hence
data [obtained with frequency as the variable are important for dynamic applications. Additionally, dynamic
respgnse is generally amplitude-dependent.

Propérties will vary over time due to viscoelastic and/or degradation effects] and hence data ¢btained with
time ps the variable are essential for understanding the long-term behavidur of rubbers. Generally, the effects
of ti%;e are required in combination with the effect of temperature and/or other accelerating agents such as

fluids, ultraviolet light and repeated mechanical stress. The main variables specified in this|International
Stanglard for stress relaxation, creep and degradation tests have been chosen to reflect the| data that is
genefally most useful with respect to service applications.

For all properties, the value of data generated will be increased by extending the levels of the majn variable or
by tegting as a function of additional variables.

7 Mechanical properties

7.1 | Tensile stress-strain
Test |n accordance with ISO 37 using type 1 or 1A dumbbells at a speed of 500 mm/min.
Obta|n stress-strain data at.a, series of temperatures chosen to be integral multiples of 10 °C, replacing 20 °C

by 23 °C. Obtain data at azminimum of six temperatures, one of which shall be 23 °C. The range ysed shall be
representative of the intended service environment.

7.2 | Other properties

Test |other_mechanical properties listed in 1ISO 24453 as a function of temperature in the samg manner as
tensile stfess-strain properties.

8 Viscoelastic properties

8.1 Dynamic properties
Test in accordance with ISO 4664-1 in shear mode.

NOTE 1 These conditions are most conveniently achieved by using a dynamic mechanical thermal analyser (DMTA)
with automatic temperature and frequency scanning.

© 1SO 2008 — All rights reserved 3
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Obtain dynamic property data at a series of temperatures chosen to be integral multiples of 10 °C, replacing
20 °C by 23 °C. Obtain data at a minimum of six temperatures, one of which shall be 23 °C. At each
temperature obtain data at frequencies of 0,1 Hz, 1 Hz, 10 Hz and 100 Hz using a strain amplitude of £ 2 %
and zero prestrain.

NOTE 2 For DMTA apparatus used in shear mode, the lowest temperature will usually need to be above the glass
transition temperature of the rubber.

To investigate the effect of strain, carry out amplitude tests over a series of strains selected from those given
in ISO 4664-1.

8.2 Stressrelaxation
Test in accofdance with ISO 3384, Method A, with the standard cylinder test piece.

Obtain meagures of the stress relaxation after 167 h at a series of temperatures chosenyto be injegral
multiples of 10 °C, replacing 20 °C by 23 °C. Obtain data at a minimum of four temperatures, starting at 23 °C.

NOTE Fyrther data may be provided by continuing the relaxation for longer than 167 h.

8.3 Creep
Test in accordance with ISO 8013 using the type A test piece and applyingymechanical conditioning.

Obtain meagures of the creep increment after 167 h at a series..of temperatures chosen to be infegral
multiples of 10 °C, replacing 20 °C by 23 °C. Obtain data at a minimum of four temperatures, starting at 23 °C.

NOTE Fyrther data may be provided by continuing the creep forlonger than 167 h.

ISO 8013 specifies choosing a stress to give 20 % initial strain. If required, data may also be obtained at
additional stress levels.

9 Degrag@lation and environmental tests

9.1 Exposure to heat

Test in accofdance with 1ISO 11846, selecting indicative properties relevant to the intended application] The
basic indicafjve properties cdmmonly used are hardness, in accordance with ISO 48, tensile stress-ptrain
properties, i accordance Aith 1SO 37, and compression set, in accordance with ISO 815-1. The preferred
procedure fgr obtaining «data on the change in tensile “modulus” (stress relaxation) is to test in accordance
with ISO 6914 using Method B or C. The choice of test piece and test conditions for indicative properties| shall
be, where rglevantyin ‘accordance with 1SO 24453 (single-point data), except that for hardness the nicro-
method shoyld be used.

these data as specified in ISO 11346 using either the Arrhenius or WLF procedures. Derive the maximum
temperature of use after 20 000 h [T(20000)].

Because the form of the relation between property and time will vary with the material and property in question,
the threshold value to be used has not been specified. Where appropriate, the time to 50 % change in the
property should be used.

4 © 1SO 2008 — All rights reserved
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9.2 Resistance to liquids

Test in accordance with ISO 1817, selecting indicative properties relevant to the intended application. The
basic indicative properties commonly used are volume change, hardness, in accordance with 1ISO 48 and
tensile stress-strain properties, in accordance with ISO 37. The choice of test piece and test conditions for
indicative properties shall be, where relevant, in accordance with ISO 24453, except that for hardness, the
micro-method should be used.

Select test liquids relevant to the intended application. For most purposes it will be appropriate to select from
those listed in ISO 1817. All relevant liquids shall be tested. The test temperature will depend on the material
and the intended use. For most general purpose rubbers, 70 °C or 100 °C is appropriate for tests in oils and
23 °Gisappropriate-for-fuets—Obtainr-meastres— iindicative properties—afte rand 1 000 h.

G aluve Propce c

9.3 | Accelerated weathering

Test jn accordance with ISO 4665 using a xenon arc apparatus filtered to approximate_terrestrial|sunlight with
an irfadiance of 550 W/m2 in the wavelength range of 290 nm to 800 nm, a_Black panel temperature of
(65 H3) °C, a humidity of 50 % and a spray cycle of 18 min on-102 min off. Monitorthe irradiation|dose. Select
indicative properties relevant to the intended application; the basic indicative.properties commdnly used are
hardness, in accordance with ISO 48, and tensile stress-strain properties,.in accordance with|ISO 37. The
choige of test piece and test conditions for indicative properties shall be; where relevant, in acgordance with
ISO 24453, except that for hardness, the micro-method should be used.

Obta|n measures of the change in indicative properties after a minimum of five exposure times.

9.4 | Exposure to ozone

In ag¢cordance with 1SO 1431-1, test static strain,~at 50 pphm ozone and 40 °C, using a|minimum of
five strains between 5 % and 80 %.

Obtain the times to first visible cracks.

9.5 |Fatigue

In adcordance with ISO 6943, test fatigue at (23 + 2) °C using standard type 2 dumbbell tesf pieces at a
minimum of five strain amplitudes:

Determine the median fatigue life at each strain.

10 Presentation of results

Test [the minimum number of test pieces that is specified for each property in the associated|test method
standard to'obtain each experimental point. Present the results in the formats shown in Tables 1 fo 10. Where
the tgsttmethod specified allows a choice of conditions or procedure, these details shall be reponted. Precede
the data with information that identifies the material together with the information required by Clauses 4 and 5.

In order that the value recorded for each property be as representative as possible of the material tested, the
measurements are preferably made on test pieces obtained from a number of batches of material blended
together. Alternatively, the average of results from several sets of test pieces produced from different batches
may be presented.

© 1SO 2008 — All rights reserved 5
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Table 1 — Tensile stress-strain data as a function of temperature

Test method details:

Temperature, °C
TS, MPa

Ey, %

S100- MPa

Sa00, MPa

Table 2 — Other mechanical property data as a function of temperature

Test method details:

Tempellature, °C

Properlly 1
Properlly 2
Properily 3

Propertly 4

Table 3 — Dynamic propérties

Test method details:

Frequency, Hz

Tempellature, °C

Elastic shear
modulys (in-phase
modulys), MPa

Loss s}ear modulus

(out-ofphase
modulys), MPa

Absolute value of
compleix shear
modulds, MPa

tan 6

Table 4 — Stress relaxation as a function of temperature

Test method details:

Temperature, °C

Relaxation R(167), %

NOTE Preferably, also present a plot of relaxation against time so that there is the opportunity for extrapolation or
interpolation of data.

6 © 1SO 2008 — All rights reserved
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Table 5 — Creep as a function of temperature

Test method details:

Temperature, °C

Creep increment after
167 h

NOTE Preferably, also present a plot of creep against time so that there is the opportunity for extrapolation or interpolation
of data.

Table 6 — Exposure to heat

Test method details:

T(20000) Threshold value @ised
°C

Hardness

Tensile strength

Elongation at break

Stress at 100 % elongation

Compression set

Stress relaxation

Property

NOTE Preferably, also present the graphs of property against time and the Arrhenius plot or the WLF master curvq.

Table 7 — Change inJindicative properties after exposure to liquids

Test method details:

Liquid: Exposure temperature, °C:
100 h 1000 h

Hardness, IRHD

Volume change; %

Tensile strength, %

Elongation at break, %

Stress at 100 % elongation, %

Property

© 1SO 2008 — All rights reserved 7
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Table 8 — Resistance to weathering

Test method details:

Exposure time, h

Hardness, IRHD

Tensile strength, %

Elongation at
break, %

Stress at 100 %
elongailiuu, %

Properlly

NOTE Plleferably, also present the graphs of property against time.

Table 9 — Ozone resistance

Test méthod details:

Strain, po

Time td first cracks, h

Table 10 — Fatigue life

Test me¢thod details:

Strain, Po

Fatigue| life cycles

NOTE Plleferably, also present the graph of fatigue life against strain.
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