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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 procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trads
URL: www.j

the ISO/IEC Directives, Part 1. In particular
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subjg

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation on the voluntary nature of standards, the :meaning of I1SO specific terms
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follo
so.org/iso/foreword.html.

This docun
Subcommitt

This second|
revised:

The main ch
— thelist
the pro
in712,
the Bibl

Any feedbad
complete lis

lent was prepared by Technical Committee ISO/TC 45, Rubber and rubber prog
ee SC 4, Products other than hoses.

edition cancels and replaces the first'€dition (ISO 32100:2010), which has been techn

anges compared to the previous edition are as follows:
bf apparatus has been updated;

fedure has been aniended;

hn additional grocedure has been added;
iographyhasbeen updated.

k or questions on this document should be directed to the user’s national standards bo
ting of these bodies can be found at www.iso.org/members.html.

ect of

s. ISO shall not be held responsible for identifying any or all such paténftights. Detafils of

1d /or

S not

and
b the
wing

(ucts,

cally

dy. A

© ISO 2018 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/patents
https://www.iso.org/iso/foreword.html
http://www.iso.org/members.html
https://standardsiso.com/api/?name=20d380a108db3cfdc34ca7d5a07f4c08

INTERNATIONAL STANDARD

ISO 32100:2018(E)

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

1

This|[document specifies a test method for determining the flex resistance of rubber- or pla

fabr

the test apparatus used and to products with which the fold made in the test specimentan
move¢ back and forth along the specimen during the test.

The

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

2

The

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced deciiment (including any amendme

ISO 4231, Rubber- or plastics-coated fabrics — Standard atmospheres for conditioning and tes

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

ISO gnd IEC maintain terminological ‘ddtabases for use in standardization at the following ¢

3.1
flex

numbper (agreed<etween the interested parties) of flex cycles (3.2) to which the test

subj

to ddtermine.whether any damage or other visible change is observable

3.2
flex

Scope

ics in the folded condition. The test method is applicable only to products which ean be

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

Normative references

following documents are referred to in the text in suchyawvay that some or all of t

Terms and definitions

ISO Online browsing platforin: available at https://www.iso.org/obp

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

humber

gcted, the specimen being subsequently examined using a magnifying lens with x6 m

stics-coated
e clamped in
be caused to

I a specified

heir content
applies. For
hts) applies.

ting

ddresses:

Specimen is
agnification

cycle

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

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.
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5 Apparatus

5.1 Testmachine, consisting of a movable upper clamp, a fixed lower clamp and a counter as described

in5.1.1 to 5.

1.3 and as shown in Figure 1 as an example.

5.1.1 Upper clamp, consisting of a pivoting pair of flat plates of 4 mm thickness as shown in Figure 1.
The small plate (H) has the basic shape of a trapezium but with a radius of 2 mm at the acute corner.
It has a ledge (G) to support the folded test piece. The larger plate (I) has a shape as shown in figure 1.
The clamp tightening screw (F) is tightening the plates together and also acts as a stop to prevent the
test piece from bemg 1ncorrectly p051t10ned The de51gn of the clamp should ensure the two faces of

the clamp r¢
about a hor
min £ 5 cycl

5.1.2 Lower clamp, fixed and lying directly beneath (planar to) the upper clamp and-€onsisting

pair of flat p

zontal axle descendmg through an angle (A) of 22,5°+ 0, 5 at a frequency of 100, ¢ty
Ps /min.

lates (B and C) to hold the test piece. The position of the lower clamp is such that the ve

distance (D) between the upper side of the ledge (G) of the upper clamp and the upper edge of the
lower clamp, when the upper clamp is horizontal, is 25,0 mm # 0,5 mm.

5.1.3 Cou

5.2 Magnj

5.3 Mand

hter, to indicate the number of cycles.
fier, with a magnification of 6 times.

rel, having a diameter of 10 mm and minimum length of 70 mm.

cles/

r of a
rtical
fixed
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Dimensions in millimetres
General tolerances in accordance with ISO 2768-1, tolerance class m
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exing angle 22,5° + 0,5°
ixed part of fixed lower clamp
ovable part of fixed lowef clamp
yertical positioning of fixed part of movable upper clamp and fixed part of fixed lower clamp

¢lamp tightening s¢rews
ledge (For testing of thick test pieces the ledge can be increased to more than 8 mm)

A

B

C

D

E RQorizontal axle (pivetpoint)
F

G

H mall partefupper clamp with ledge (G)
I

*

large part of upper clamp
Values for devices with 8 mm bolt.

Figure 1 — Example of an upper (moveable) and a lower (fixed) clamp

6 Test specimens

6.1 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 7.9, in accordance with Figure 2.
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Dimensions in millimetres

General tolerances in accordance with ISO 2768-1, tolerance class m
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Figure 2 — Test specimen for special cases (see 7.9)

per of test specimens

three test specimens from the sheet longitudinal to the direction of manufacture a
r three test specimens perpendicular to the direction of manufacture.

itioningof the test specimens

ing, Gondition the test specimens in standard atmosphere B as defined in ISO 2231 (
Jfor the length of time specified in [SO 2231.

hd at

p3 °C

7 Procedure

7.1 Unless otherwise specified, carry out the test in standard atmosphere B as defined in ISO 2231.

7.2  Open the upper and lower clamps (5.1.1 and 5.1.2) so that the gap is at least twice the thickness of

the test piec

e.

7.3 Turn the motor until the lower side of the upper clamp (5.1.1) is parallel to the upper edge of
the fixed lower clamp (5.1.2) as shown in Figure 1 (the point at which the direction of rotation of the
horizontal axle changes).

© ISO 2018 - All rights reserved
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7.4 Fold the test piece in half lengthwise such that the two long edges are brought together exactly
and the surface to be tested meets face to face. Clamp the folded test piece as shown in Figure 3 a) with
the folded edge parallel to, and positioned against, the ledge and with the end of the test piece against
the stop formed by the clamping screw. It has to be ensured that the corners of the test piece within the
upper clamp are securely fixed and cannot slip during the test.

7.5 Draw the free corners of the test piece outward and downward around the clamp as shown in
Figure 3 b).

Bring the inner surfaces together and place the free end in the opened lower clamp.

7.6 | Press the test piece against the outer surfaces of the upper clamp as shown in Figure 3 c). It is
impdrtant to ensure that the test piece is in contact with the 45 ° sloping face of the clamp. This ensures
that the lower part of the test piece is perpendicular to the lower clamp. Fix the test piece in this position
in the lower clamp [see Figure 3 d)].

NOTE1  The procedure ensures that no elongation is applied to the test piece byrelarhping.

NOTE 2  Flexible (soft) materials will show a direct contact of their backihg-on the outer face|of the upper
clamp. For stiffer materials ballooning of the materials in this area is unavaeidable. See Annex A.

7.7 | Inspect the vertical orientation of the test piece (rear edge)~If the rear edge is not pergendicular to
the lpwer clamp repeat 7.5 and 7.6.

a) b) c) d)
a) gample inupper clamp

b) gamplefolded back

c) dample fixed with two fingers in on upper clamp

d) sample fully clamped

Figure 3 — Loading of the test piece

7.8 Programme the test rig to carry out either an agreed number of flex cycles (the flex number — see
3.1) or the intervals as agreed between the interested parties. Set the upper clamp in motion. During
the swivelling motion, the fold shall run up and down along the test specimen. After completion of the

© IS0 2018 - All rights reserved 5
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relevant number of flex cycles, check the test specimen for damage or other visible change by examining
it under a magnifier (5.2).

Grade the damage or other visible change observed in accordance with Table 1. 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 7.9).

Table 1 — Grading of the damage/other change

Grade Degree of change in coated fabric

0 No ¢hange.

Crazing of the finish detectable only under the magnifying lens.

Minpr changes in the surface due to greying (stress whitening) and/or creasing.

Topllayer of coated fabric shows crazing and/or very small tears detectable only under-the magnify-
ing lens.

With poromerics, no cracks in the poromeric layer detectable even under the niagnifying lens.

Cragks in the finish and/or minor stress whitening; with poromerics, crazingin the protective coafing.

Cragks in the base layer or in the poromeric layer, detectable only under the magnifying lens.
Cragks in the top or protective layer.
Major stress whitening; formation of blisters; separation of layers.

Base layer not identical in hue with the other layers.

Majpr cracks in the top or surface layer, and/or cracks in'the base or poromeric layer.

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

Continue te§ting until all the test specimens have beentested.

7.9 During testing, pressure marks might be:produced on certain test specimens by the clamps. $ome
test specimens also increase in length during the test and, if so, shall not be stretched tight dyiring
reinstallatiop. In order to ensure exactrepositioning, the use of test specimens in accordance |with
Figure 2 is fecommended, in which case*the upper and lower clamps will need to be equipped|with
suitable ping.

7.10 If the[test apparatus is-shut down for an extended period of time, e.g. overnight, with the test
specimen(s]) still clamped inthe apparatus, the clamps shall be positioned so that the test specimens are
not stretchef tight.

7.11 When|examining wet test specimens, the test apparatus shall be stopped for the absolute minimum
time necessary forehecking the test specimens.

7.12 For final inspection remove the test specimen from the machine, bend it along the longitudinal
axis around the mandrel (5.3) and check it for damage or other visible change by examining under a
magnifier (5.2).

8 Expression of results

For each test specimen, express the result either as the flex number (i.e. the agreed number of flex
cycles to which the specimen was subjected — see 3.1) or as the specified number of flex cycles at
each interval as agreed between the interested parties, and the grade corresponding to the visible
appearance of the test specimen after completion of test or at each interval (see Table 1).
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9 Testreport

The test report shall include the following information:

a) areference to this document including its year of publication;
b) the type of product tested and its designation;

c) thenumber of test specimens tested;

d) details of the orientation in the sample from which the test specimens were taken;

e) thetestconditions used with wet samples, [0T INStance,
f) the test results:

i (if testing up to an agreed flex number — see 3.1) the flex number used;the grading according
to Table 1 for each test specimen and if requested description of daniages or agther visible
changes.

ii. (if testing in intervals — see 3.1) the flex number and the number of flex cycle at gach interval
used, the grading according to Table 1 for each test specimen‘and if requested deéscription of
damages or other visible changes.

g) Ietails of any deviations from the procedure specified inchis document;
h) details of any incidents which might have had an influence on the results;

i) the date of the test.
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