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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
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INTERNATIONAL STANDARD ISO 321

00:2010(E)

Rubber- or plastics-coated fabrics — Physical and mechanical
tests — Determination of flex resistance by the flexometer
method

1 $cope

This

plastics-coated fabrics in the folded condition. The test method is applicable only)to products
clamped in the test apparatus used and to products with which the fold made‘in ‘the test speg
caused to move back and forth along the specimen during the test.

The pppearance of the test specimen, after completion of either the flex number (see 3.1) o

numk

2 Normative references

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu
ISO ]
ISO ]

1ISO 4
tolerd

3

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

3.1

flex number

numbi

Terms and definitions

International Standard specifies a test method for determining the flex résistance 9

er of flex cycles, is taken as a measure of the flex resistance in the folded condition.

following referenced documents are indispensable. for the application of this documen)
ment (including any amendments) applies.

, Preferred numbers — Series of preferred numbers
P231:1989, Rubber- or plastics-coated fabrics — Standard atmospheres for conditioning and

P768-1, General tolerances <\Part 1: Tolerances for linear and angular dimensions with
nce indications

er(agreed between the interested parties) of flex cycles to which the test specimen is s

f rubber- or
vhich can be
imen can be

r a specified

t. For dated
b referenced

testing

but individual

Libjected, the

spec
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any damage or other visible change is observable

3.2

flex cycle
cycle comprising one forward and one backward (i.e. a complete to-and-fro) movement of the moveable clamp
of the test apparatus
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4 Principle

One end of a test piece is folded with the surface to be tested facing inwards and clamped in an upper
(moveable) clamp and the other end of the test piece is folded with the surface to be tested facing outwards
and clamped in a lower (fixed) clamp. The upper clamp is then moved in such a way that the fold is caused to
run along the test piece. The test piece is examined periodically for damage or any other visible change.

5 Apparatus

The test rig consists of a moveable upper clamp as shown in Figure 1 to Figure 3 and a fixed lower clamp as

shown in Fig

Both clamps
swivel throu
frequency of
hand. With t
clamp and th

ire 4.

shall lie in the same plane. The moveable clamp shall be pivoted so that it cancbe-driv
ph 22,5° about pivot point A. During the test, the moveable clamp shall be GSwivelled
(100 + 5) swivels per minute using a motor drive. It shall also be possible to swivel the clan
he two clamps aligned in the same plane, the distance between the upper edge of the

Dimensions in millin
General tolerances in accordance with"ISO 2768-1, tolerance cl

4

I
|~

e flange (3) on the front plate of the upper clamp shall be 25 mm (see Figure-1 and Figure 8).

en to
at a

np by
ower

hetres
ASsS M

Key
1 front plate

2 back plate
3 flange on front plate

Figure 1 — Upper (moveable) clamp
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Dimensions in millimetres
General tolerances in accordance with ISO 2768-1, tolerance class m

A

Key
A g

ivot point

42

50

30

53,2

Figure 2 —Back plate (Ref. No. 2 in Figure 1) of upper clamp

Dimension
General tolerances in accordance with ISO 2768-1, tolq

5 in millimetres
rance class m

R2

A
S
30
53,2

i

Figure 3 — Front plate (Ref. No. 1 in Figure 1) of upper clamp

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=8b863efc2e7871ad05efa4a7261bc46a

ISO 32100:2010(E)

I
[l
= ik '
R U U AN | AU (1 VY Y.VAN G Ty . ®
- T [ D E}}e}
| - :
S I
|
8 14 15 39
30 55
-~ AT
I O T T
6
Figure 4 — Lower (fixed) clamp
6 Test specimens

6.1

Dimensions in millimetres

General tolerances in accordance with ISO 2768-1, tolerance class m

Sampling

From the product to be tested, take test specimens either of dimensions 70 mm x 45 mm or, in certain cases
as described in 7.3, in accordance with Figure 5.
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Dimensions in millimetres
General tolerances in accordance with ISO 2768-1, tolerance class m
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Figure 5.— Test specimen for special cases (see 7.3)

Number of test specimens

it least three test spécimens from the sheet longitudinal to the direction of manufacture
er three test spe¢imens perpendicular to the direction of manufacture.

Conditioning of the test specimens

to testing, condition the test specimens in standard atmosphere B as defined in 1ISO 2231
0 % r.h.) for the length of time specified in ISO 2231:1989.

and at least

11989 (23 °C

7 Procedure

71

© IS0

Unless otherwise specified, carry out the test in standard atmosphere B as defined in ISO 2231:1989.
Fold a conditioned test specimen (see 6.3) along its longitudinal axis with the surface to be evaluated facing
inwards and the longer edges flush with each other. Then, clamp the folded test specimen horizontally in the
upper (moveable) clamp, which shall be in the same plane as the lower (fixed) clamp, so that the specimen is
adjacent to the clamp bolt and supported on the flange on the front plate (see Figure 6). Fold the free end of
the test specimen outwards over the inclined edges of the moveable clamp so that the specimen surface to be
evaluated is now facing outwards (see Figure 7). Hold the corners together and clamp them in the lower
(fixed) clamp with the fold vertical and without producing any tensile strain in the specimen (see Figure 8).
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©

Figure 6 — Test specimen clamped intupper clamp
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Figure 7 — Test specimen clamped in upper clamp with the free end folded
outwards over the sloping edges of the clamp
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Dimensions in millimetres
General tolerances in accordance with ISO 2768-1, tolerance class m

50

25

Figure 8 — Test apparatus in_starting position with the test specimen clamped in place
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7.2 Programme the test rig to carry out either an agreed number of flex cycles (the flex number — see 3.1)
or to carry out the test at the intervals recommended in Table 1. Set the upper clamp in motion. During the
swivelling motion, the fold shall run up and down along the test specimen (see Figure 9). After completion of
the relevant number of flex cycles, check the test specimen for damage or other visible change by examining
it under a magnifying lens with x6 magnification.

NOTE The numbers of flex cycles given in Table 1 are stepped in accordance with the R 10 series specified in ISO 3
(see Annex A).

Table 1 — Preferred intervals, i.e. number of flex cycles completed,
at which test specimens should be examined

— 200 315 500 800
1250 2000 3150 5000 000
12 500 20000 31500 50 000 0 000

125 000 200 000 315000 500 000, —

Figure 9 — Test apparatus and test specimen in the fully swivelled position

© 1SO 2010 — All rights reserved 9
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If testing was carried out at the intervals recommended in Table 1, grade the damage or other visible change
observed in accordance with Table 2. If necessary, the moveable clamp may be slowly swivelled manually for
the purposes of the examination or the test specimen may be taken out of the test apparatus. In the latter
case, the test specimen shall be repositioned in the test apparatus exactly as before (see 7.3).

Table 2 — Grading of the damage/other change

Grade Degree of change in coated fabric

0 No change.
Crazing of the finish detectable only under the magnifying lens.

1 Mingr changes in the surface due to greying (stress whitening) and/or creasing.
Top|layer of coated fabric shows crazing and/or very small tears detectable only under the magnifying lens

2 WitH poromerics, no cracks in the poromeric layer detectable even under the magnifying lens.
Cragks in the finish and/or minor stress whitening; with poromerics, crazing in the protective,coating.
Cragks in the base layer or in the poromeric layer, detectable only under the magnifying, lens.
Cragks in the top or protective layer.

’ Majgr stress whitening; formation of blisters; separation of layers.
Base layer not identical in hue with the other layers.

4 Majgr cracks in the top or surface layer, and/or cracks in the base or poremeric layer.

5 Coating completely broken; stratum clearly recognizable and/or hole-formation.

Continue tes

7.3 During
specimens a
order to ens
in which cas

74 If the

specimen(s)

7.5 When
time necessd

8 Expresgsion.of results

For each tes

ing until all the test specimens have been tested.

testing, pressure marks might be produeed on certain test specimens by the clamps. Som

so increase in length during the test and;-if so, must not be stretched tight during reinstallati
re exact repositioning, the use of test-specimens in accordance with Figure 5 is recomme
the upper and lower clamps will need to be equipped with suitable pins.

test apparatus is shut dewn for an extended period of time, e.g. overnight, with the

examining wet tést specimens, the test apparatus shall be stopped for the absolute min
ry for checking'the test specimens.

b test
bN. In
hded,

test

still clamped in the apparatus, the clamps shall be positioned so that the test specimens afe not
stretched tight.

mum

es to

[ specimen, express the result either as the flex number (i.e. the agreed number of flex cyc

which the specimen was subjected — see 3.1), together with the result of the examination, or as the grade
corresponding to the visible appearance of the test specimen after completion of each of the specified

numbers of fl

ex cycles which were carried out (see Table 1).

9 Testreport

The test report shall include the following information:

a)

b) the type

10

a reference to this International Standard;

of product tested and its designation;
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