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Introduction

The ageing of coated fabrics consists in subjecting tést fieces, with pre-
viously determined physical properties, to a controlléd deteriorating influ-
ence for a known period. The selection of the, most appropriate test
method(s), ageing time and temperature will depend on th¢ purpose of the

test and the type of coated fabric.

The physical properties used to measudre-the deterioration of coated fab-
rics may be strength properties, flexing, blocking or any other desired
physical or chemical property. By,selection of appropriate methods of test,

the physical properties can be investigated.
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Rubber- or plastics-coated fabrics —

Accelerated-ageing tests

WARNING — Persons using this International Standard should be familiar withinormal laboratory

practice| This standard does not purport to address all of the safety problems,"if any, assod
with its use. It is the responsibility of the user to establish appropriate saféty and health pi
and to ensure compliance with any national regulatory conditions.

1 Scope

This Intgrnationai Standard describes four methods
of assesping the resistance of coated fabrics to de-
terioratioh by accelerated ageing.

2 Normmative references

The follgwing standards contain provisions (which,
through feference in this text, constitute( provisions
of this Ipternational Standard. At the  time of publi-
cation, tHe editions indicated were valid: All standards
are subjgct to revision, and parties/to agreements
based o1} this International Standard are encouraged
to invest|gate the possibility®f-dpplying the most re-
cent edijtions of the standards indicated below.
Member$ of IEC and ISO maintain registers of cur-
rently vald International Standards.

ISO 2231:1989,xRubber- or plastics-coated fabrics —
Standard| atmospheres for conditioning and testing.

be so affected will depend on the fo
coating,, So it is desirable to be able
propéerty. The method described is de
erate the loss of volatiles by exposin
an elevated temperature, followed b
of the loss in mass of the coating.

3.2 Apparatus

3.2.1 Air oven, in which there is a
of air, providing not less than three an
ten air changes per hour, equipped
means of controlling and measuring
flow. Means shall be provided for

oven at the required temperature an
the required relative humidity, and f
tion of temperature-measuring and
humidity-measuring instruments at a

for measuring the operating condition
air shall be at the temperature specif
ing into contact with the test pieces.

iated
actices

mulation of the
to assess this
signed to accel-
j test pieces to
y determination

slow circulation
0 not more than
with a suitable
the rate of air
mMaintaining the
d, if necessary,
br the introduc-
if necessary,
buitable position
5. The incoming
ed before com-

Any electric el-

ISO 228671986, Rubber- or piastics-coated 1aprcs —
Determination of roll characteristics.

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

3.1 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

ements used for heating the incoming air shall be
shielded to avoid direct radiation on to the test pieces.
No copper or copper alloy shall be within the ageing
chamber of the oven. The oven shall be of such a size
that the total volume of the test pieces does not ex-
ceed 10 % of the free air space in the oven. Means
shall be provided for suspending the test pieces ver-
tically within the oven so that they are not within
10 mm of each other nor within 50 mm of the inner
surfaces of the oven.

The temperature of the oven shall be maintained at
100 °C + 1 °C.
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3.2.2 Thermometer, or other temperature-indicating
device, for monitoring the oven temperature.

3.2.3 Balance, capable of measuring to an accuracy
of 1 mg.
3.3 Preparation of test pieces

Cut out six test pieces, each measuring 100 cm? +
1 cm?, selected so that, as far as possible, they are

© ISO
where
m is the mass, in grams, of the test piece
before ageing;
my is the mass, in grams, of the test piece

after ageing;

Oat is the mass per unit area, in grams per
square metre, of the material under test;

04c Is the coating mass per unit area, in grams
per square metre.

evenly Spaced cross—the OGIII'J:U, Btt—rret—ev it
50 mm of a selvedge.

3.4 Conditioning and determination of mass

Condition the tept pieces in atmosphere A, B or C as
defined in I1ISO 2231:1989. Determine and record the
mass m, of eacH| test piece to an accuracy of 1 mg in
accordance with ISO 2286. Determine the mass per
unit area g, of fhe coating of three test pieces in ac-
cordance with 130 2286.

3.5 Procedur

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 ip the oven so that they are free from
strain and expoged to the free passage of air on both
sides. Remove the test pieces from the oven after
16 h and allow tp cool.

Re-condition thd test pieces in accordarice~with 3.4
and determine gnd record the mass mi,of each to an
accuracy of 1 mp in accordance withA4SO 2286.

NOTE 1  If test Jpieces conditiongd)as specified in 3.4 af-
ter preparation agproach equilibriim from the wet side of
the hysteresis curive, this may,fesult in an apparent inaccu-
racy due to the Hysteresishoss caused by re-conditioning
from the dry side [of theihysteresis curve after ageing. This
effect will be mdre~marked with highly hygroscopic sub-
strates, and in sudh_cases it is advisable to pre-condition the

3.7 Test report
The test report shall include the following infofmation:

a) a reference to this Intepmational Standard@l and to
the method used (methed A);

b) all details necessary for the identificatiop of the
coated fabric tested;

c) the conditiening atmosphere used,;

d) the |dss in mass of each test piece, exprg¢ssed as
a.percentage of the coating mass, and the mean
value;

e) details of any deviation from the test pfocedure
specified.

4 Method B: General method

4.1 General

This ageing test consists of subjecting test gieces to
air at an elevated temperature and atmosphgric pres-
sure, after which the condition of the coated|fabric is
assessed. In this test, the oxygen concentration is
comparatively low and, if oxidation is rapid| oxygen
may not diffuse into the coating quickly erjough to
maintain uniform oxidation. The test is therefpre liable
to give misleading results with poor-ageing [coatings

test pieces in a dry atmosphere, i.e. one having a relative
humidity less than 10 %, prior to conditioning as specified
in 3.4.

3.6 Expression of results

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

m—m 04¢ x 100
my Oac

uniess the coatings are very thin.

If desired, selected samples may be aged for periods
considerably in excess of those specified, in order to
ensure that decomposition will occur; such samples
are then used to illustrate the effects of ageing.

4.2 Apparatus

4.2.1 Air oven, as described in 3.2.1, except that it
shall be maintained at a temperature of 70 °C +
1 °C, unless otherwise specified.
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4.2.2 Thermometer, or other temperature-indicating
device, for monitoring the oven temperature.

4.3 Test pieces

The number of test pieces, and their dimensions, shall
be as required by the particular post-exposure phys-

Il nn
ical test(s) selected. The test pieces shall no

lected from within 50 mm of a selvedge.

NOTE 2 It is recommended that in any event the number

ISO 1419:1995(E)

5 Method C: Tropical test

5.1 General

Some polymeric materials are markedly affected by

KOU QiicuiCu

moisture as well as by elevated temperatures, and in
certain applications very high humidities are experi-
enced in combination with relatively high temper-
atures. When such service conditions are probable, it
is preferable, because of the interaction of effects, to

test by exposing the material to both conditions si-

of test pieces chosen for past-ageing comparisons should
be at least five.

4.4 Progedure

Pre-heat the oven to the operating temperature and
place the fest 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 atmos-
pheric prgssure. Simultaneous ageing of different
types of campound 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, rdmove the test pieces from the oven and
condition |n atmosphere A, B or C as defined in
ISO 2231:1989.

4.5 Assessment
Compare the properties of the aged_fmaterial with

those of [the unaged material usihg appropriate
methods df test.

4.6 Test report
The test rgport shall incldde the following information:

a) a refedence te-this International Standard and to
the mgthod dsed (method B);

I’Y\IIH‘AnC\nHQI\,/ ln_the agci‘n‘g tost gi\'/ n here’ test

pieces of coated fabric are exposed.fonfa given period
to an atmosphere of air having a@elatiye humidity of
at least 85 % and a temperature of 70/|°C. For partic-
ular applications, it may be rappropriatg¢ to use alter-
native relative humidities ytemperatures| and exposure

1 i i AnA
times. It should be noted that this test i not intended

for use in cases where the material Will be contin-
uously immersedin ‘water during use.

5.2 Apparatus

5.2.1, Air oven, as described in 3.2.1,| except that it
shall be maintained at a temperature of 70 °C + 1 °C
and-a relative humidity of at least 95 %

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

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

5.2.3 Humidity-measuring instrument, for moni-
toring the actual relative humidity.

5.3 Test pieces

The number of test pieces, and their dinfensions, shall
be as required by the particular post-ekposure phys-
ical test(s) selected. The test pieces shall not be se-
lected from within 50 mm of a selvedg

8%

b) all detats—recessary—fortheTdentifreatiomof—the
coated fabric tested;

c) the conditioning atmosphere used;

d) the results of the assessment conducted in ac-
cordance with 4.5;

e) the period and conditions of exposure in the air
oven,

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

NOTE 3 It isrecommended-thatin Ry adent the number

of test pieces chosen for post-ageing comparisons should
be at least five.

5.4 Procedure

Pre-heat the oven to 70 °C + 1 °C and at least 95 %
relative humidity. 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
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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 atmosphere A, B or C as defined in
ISO 2231:1989.

5.5 Assessment

Compare the properties of the aged material with that
of the unaged ' T T
test.

5.6 Test report

The test report shall include the following information:

a) a reference to this International Standard and to
the methodl used (method C);

b) all details hecessary for the identification of the
coated fabfic tested;

¢} the conditipning atmosphere used;

d) the resultd of the assessment conducted in ac-
cordance with 5.5;

e) the period|and conditions of exposure in the air
oven;

f) details of gny deviation from the test procedure

specified.

6 Method|D: Ageing test for
nitrocellulose-type coatings
6.1 Genera

In a similar way te, RVC-coated fabrics, nitrocellulose-
coated fabrics| fray lose plasticizer by volatilization,

© |SO

6.2 Apparatus

6.2.1 Three test-tubes, measuring 150 mm x
@25 mm.

6.2.2 Three clean corks, to fit the tubes.

6.2.3 Air oven, as described in 3.2.1, except that it
shall be maintained at a temperature of 70 °C +
1 °C.

Cut three test pieces, each measuring’ 160 mm x
75 mm, selected so that, as far as possiblg, they are
evenly spaced across the sample, but rot within
50 mm of a selvedge, and with their length in the
longitudinal or transverse direction.

6.4 Procedure

Roll up each test\ piece along its length| with the
coating outermost and insert into a 1p0 mm x
25 mm test:tube. Place a clean fresh cork lightly into
the mouthvof each test-tube and place the|assembly
in the.oven, maintained at 70 °C + 1 °C.

After 168 h (7 days) at this temperature, rgmove the
test-tubes from the oven, take-out the test pieces and
condition them in atmosphere A, B or C as [defined in
ISO 2231:1989. While still in the standafd atmos-
phere, fold each test piece sharply along |its length
between the fingers, with the coating qutermost.
Examine the test piece and record any crafks in the
coating.

6.5 Test report
The test report shall include the following information:

a) a reference to this International Standdrd and to
the method used (method D);

b) all details necessary for the identification of the
coated fabric tested;

and in time this will have an adverse effect on the
flexibility of the coating. This is particularly relevant in
bookinding, 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 acceler-
ate this situation, and hence the end-point is based
on visual inspection rather than mass loss.

c) the conditioning atmosphere used;
d) whether any cracks were observed in the coating;

e) details of any deviation from the test procedure
specified.
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