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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.
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Introduction

The ageing of coated fabrics consists in subjecting test pieces, with previously determined properties,
to a controlled deteriorating influence for a known period. The selection of the most appropriate test
method(s), ageing time and temperature will depend on the purpose of the test and the type of coated
fabric. The properties used to measure the deterioration of coated fabrics may be strength properties,
flexing, blocking or any other desired physical or chemical property. By selection of appropriate
methods of test, the properties can be investigated.

© ISO 2018 - All rights reserved v
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Rubber- or plastics-coated fabrics — Accelerated-ageing
tests

WARNING — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

1 Tope
This document describes four methods of assessing the resistance of coated fabri¢s'to detprioration by
accelgrated ageing.

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this docurpent and are
indispensable for its application. For dated references, only.the"edition cited applies. |[For undated
refer¢nces, the latest edition of the referenced document (including any amendments) applies.

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated-dageing and heat resistance tests
ISO 2P31, Rubber- or plastics-coated fabrics — Standard-atmospheres for conditioning and testing

ISO 2P86-1, Rubber- or plastics-coated fabrics —Petermination of roll characteristics — Paft 1: Methods
for deftermination of length, width and net mass

ISO 2P86-2, Rubber- or plastics-coated fahrics — Determination of roll characteristics — Payt 2: Methods
for ddtermination of total mass per ufit area, mass per unit area of coating and mass perf unit area of
substrate

3 Terms and definitions
No tefms and definitions@are listed in this document.

ISO apd [EC maintainterminological databases for use in standardization at the following pddresses:

— I$0 Onlinebrowsing platform: available at http://www.iso.org/obp

— 1KEC Electropedia: available at http://www.electropedia.org/

4 Method A: Loss of volatiles on heating of plasticized-PVC-coated fabrics

4.1 General

As a result of natural ageing, PVC-coated fabrics may lose plasticizer by volatilization, and in time
this will have an adverse effect on the performance of the coating. The extent to which a particular
material will be so affected will depend on the formulation of the coating, so it is desirable to assess this
property. The method described is designed to accelerate the loss of volatiles by exposing test pieces to
an elevated temperature, followed by determination of the loss in mass of the coating. The procedure
shall be in conformance with ISO 188.

© ISO 2018 - All rights reserved 1
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4.2 Apparatus

4.2.1 Air Oven

It shall have slow circulation of air, providing not less than three and not more than ten air changes per
hour. It shall have provisions for controlling and measuring the rate of airflow and for maintaining and
measuring the desired temperature and relative humidity, if necessary.

There shall be provisions for suspending the test pieces vertically within the oven. During the ageing
process, in order to prevent individual test pieces touching each other or the inner walls of the oven and
being exposed to higher temperature, the test pieces shall not be within 10 mm of each other or within
50 mm of the ; I ' ' iffedhefore
coming into fontact with the test pieces. Any electric elements used for heating the incoming aiyf shall
be shielded tp avoid direct radiation on to the test pieces. No copper or copper alloy shall bé.withiin the
ageing chambper of the oven. The oven shall be of such a size that the total volume of the test'pieces does
not exceed 1 % of the free air space in the oven. Means shall be provided for suspending.the test pieces
vertically within the oven so that they are not within 10 mm of each other or within/50 mm of the|inner
surfaces of the oven.

The temperafure of the oven shall be maintained at 100 °C with an accuracy ef 1 °C.

4.2.2 Thermometer, or other temperature-indicating device, for monitoring the oven temperature

with an accu

4.2.3 Bala

4.2.4 Rule

4.2.5 Desi

racy of +1 °C.
hce, capable of weighing to an accuracy of 1 mg.
I or other length-measuring device, of accuracy +0,5 mm.

ccator for cooling the specimens after removal from the oven.

4.3 Preparation of test pieces

Cut out six t
evenly space

4.4 Condi

Condition th
m1 of each te
area Qac of t

4.5 Proce

st pieces, each measuringt00 cm2 + 1 cm?, selected so that, as far as possible, thé
d across the Sample, butnot within 50 mm of a selvedge.

tioning and determination of mass

e test pieces in‘atmosphere A, B or C as defined in ISO 2231. Determine and record the
5t piece to an@accuracy of 1 mg in accordance with ISO 2286-1. Determine the mass p¢
e coating of three test pieces in accordance with [SO 2286-2.

dure

Select three of the conditioned test pieces, making a note of the conditioned mass of each. Pre-heat the
oven to the test temperature of 100 °C + 1 °C. Place the test pieces in the oven so that they are free from
strain and exposed to the free passage of air on both sides. Remove the test pieces from the oven after
16 h and allow to cool.

Re-condition the test pieces in accordance with 4.4 and determine and record the mass my of each to an
accuracy of 1 mg in accordance with ISO 2286-2.

NOTE If test pieces conditioned as specified in 4.4 after preparation approach equilibrium from the wet
side of the hysteresis curve, this may result in an apparent inaccuracy due to the hysteresis loss caused by re-
conditioning from the dry side of the hysteresis curve after ageing. This effect will be more marked with highly
hygroscopic substrates, and in such cases it is advisable to pre-condition the test pieces in a dry atmosphere, i.e.
one having a relative humidity less than 10 %, prior to conditioning as specified in 4.4.

© ISO 2018 - All rights reserved
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Expression of results

Calculate the loss in mass of each test piece, expressed as a percentage of the coating mass, using
the formula

my—my QAT %100
mq Qac

where

4.7
The

5.1

m is the mass, in grams, of the test piece before ageing;

ny is the mass, in grams, of the test piece after ageing;

Qac  is the coating mass per unit area, in grams per square metre.

Test report
test report shall include the following information:
a|reference to this document including its year of publicationy and to the method used

a|l details necessary for the identification of the coated fabric tested;

the conditioning atmosphere used;
the loss in mass of each test piece, expressed ag/a‘percentage of the coating mass, and the

details of any deviation from the test procedure specified.

Method B: General method

General

This ageing test consists gf\subjecting test pieces to air at an elevated temperature and
presspure, after which thé-condition of the coated fabric is assessed. In this test, the oxygen ¢
is comparatively low.and, if oxidation is rapid, oxygen may not diffuse into the coating qu
to mdintain unifornrexidation. The test is therefore liable to give misleading results with
coatimgs unless the coatings are very thin.

If desjred, selected samples may be aged for periods considerably in excess of those speci
to engurethat decomposition will occur; such samples are then used to illustrate the effec

The

5.2

Qar  isthe mass per unit area, in grams per square metre, of the material under test;

b

(method A);

b mean value;

atmospheric
oncentration
ickly enough
poor-ageing

fied, in order
ts of ageing.

| 1 111 H £ Ll ICNA 1000
Ioccuulr © sSliidil ot 111 COIITUT TIIAIICT WILIT 10U 100.

Apparatus

5.2.1 Air oven, as described in 4.2.1, except that it be maintained at a temperature of 70 °C £ 1 °C
unless otherwise specified.

5.2.2 Thermometer, or other temperature-indicating device, for monitoring the oven temperature.

5.3

Test pieces

The number of test pieces, and their dimensions, shall be as required by the particular post-exposure
physical test(s) selected. The test pieces shall not be selected from within 50 mm of a selvedge.

© ISO 2018 - All rights reserved
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It is recommended that in any event the number of test pieces chosen for post-ageing comparisons
should be not less than five.

5.4 Procedure

Pre-heat the oven to the operating temperature and place the test pieces in the oven so that they are free
from strain, exposed to the free passage of air on both sides and not exposed to light. Ensure that the
pressure inside the oven does not exceed atmospheric pressure. Simultaneous ageing of different types
of compound shall be avoided in order to ensure that migration of sulfur or antioxidant does not occur.

After 168 h (7 days) or 336 h (14 days), or multiples thereof, remove the test pieces from the oven and

condition in :lLlllprht‘l e Bortas defimed i iSO2231:

5.5 Assessment

Compare thg¢ properties of the aged material with those of the unaged material using appropriate
methods of tpst.

5.6 Testrgport

The test repgrt shall include the following information:

a) referencp to this document including its year of publication, and te the method used (method [B);

b) all details necessary for the identification of the coated fabrictested;

c) the condjitioning atmosphere used;

d) the results of the assessment conducted in accordance with 5.5;

e) the perigd and conditions of exposure in the airoven;

f) details of any deviation from the test proeediire specified.

6 Method C: Tropical test

6.1 Generjal

Some polympric materials are’ markedly affected by moisture as well as by elevated temperafures,
and in certaln applications-very high humidities are experienced in combination with relatively high
temperatures. When such service conditions are probable, it is preferable, because of the interaction
of effects, to|test by ‘exposing the material to both conditions simultaneously. In the ageing test|given
here, test piefces of eoated fabric are exposed for a given period to an atmosphere of air having a relative
humidity of [net less than 95 % and a temperature of 70 °C. For particular applications, it may be
appropriate ouse alternative relative hnmir‘ifinc’ temperatures and exnosure times 1t should belhoted

that this test is not intended for use in cases where the material will be continuously immersed in water

during use.

6.2 Apparatus

6.2.1 Air oven, as described in 4.2.1, except that it shall be maintained at a temperature of 70 °C + 1 °C
and a relative humidity of at less than 95 %.

The injection of live steam at a temperature above 71 °C as a means of achieving the requisite relative
humidity shall not be used.

6.2.2 Thermometer, or other temperature-indicating device, for monitoring the oven temperature.

© ISO 2018 - All rights reserved
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6.2.3 Humidity-measuring instrument, for monitoring the actual relative humidity.

6.3 Test pieces

The number of test pieces, and their dimensions, shall be as required by the particular post exposure
physical test(s) selected. The test pieces shall not be selected from within 50 mm of a selvedge.

It is recommended that in any event the number of test pieces chosen for post-ageing comparisons
should be at least five.

6.4 Procedure

Pre-hpat the oven to 70 °C + 1 °C and at less than 95 % relative humidity. Place the testpieces in the
oven o that they are free from strain, exposed to the free passage of air on both sides’and not exposed
to light. Ensure that the pressure inside the oven does not exceed atmospheric pressure. imultaneous
ageing of different types of compound shall be avoided in order to ensure that'migration of sulfur or
antioxidant does not occur.

After|[168 h (7 days) or 336 h (14 days), or multiples thereof, remove thetest pieces from the oven and
condition in atmosphere A, B or C as defined in ISO 2231.

6.5 |Assessment

Complare the properties of the aged material with that.of the unaged material using| appropriate
methgds of test.

6.6 |[Testreport
The test report shall include the following infermation:

a) a|reference to this document including'its year of publication, and to the method used (method C);

o
—
QO

1 details necessary for the identification of the coated fabric tested;

c) the conditioning atmosphere used;
d) the results of the assegsmeént conducted in accordance with 6.5;
e) the period and conditions of exposure in the air oven;

f) details of any<«deviation from the test procedure specified.

7 Methed D: Ageing test for nitrocellulose-type coatings

7 1 C&nnral
. o CIICrar

In a similar way to PVC-coated fabrics, nitrocellulose coated fabrics may lose plasticizer by volatilization,
and in time this will have an adverse effect on the flexibility of the coating. This is particularly relevant
in bookbinding, which is the main end-use for this type of product, where long-term flexibility at the
hinge is required. This test attempts to simulate and accelerate this situation, and hence the end-point
is based on visual inspection rather than mass loss.

7.2 Apparatus
7.2.1 Three test-tubes, measuring 150 mm x @25 mm.

7.2.2 Three clean corks, to fit the tubes.
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