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Part9. Methods 11A, 11B, 11C and 11D. Methods for determination of resistance to damage by flexing

Essais des supports textiles revétus

Partie 9. Méthodes 11A, 11B, 11C et 11D. Méthodes de détermination de la résistance

a la détérioration par flexion

Prifung von beschichteten Geweben

Teil 9. Verfahren 11A, 11B, 11C und 11D. Verfahren zur Bestimmung der Biegefestigkeit

IMPORTANT NOTE. It is recommended that this Part be read in conjunction with the information in Part 0 ‘Foreword and general

introduction’.

Foreword

Flex testing can provide a useful indication of the

durability of coated fabrics. However, for most applications,

flexing conditions induced by these test methods are
dissimilar to the conditions met in practice. In particular
the micro-climate induced around the test specimen and
the thermal stresses induced in the molecular structure of
the coating during flexing are unlikely to be representative
of practical situations. It is important therefore that these
effects be kept to a minimum and their effect be given due
consideration when test results are being considered.
Consequently it is important to ensure that the air
temperature around the test specimens is maintained during
the test. This can be achieved either by maintaining
adequate non-forced, open ventilation around the test
specimens or by controlling the air temperature within any
closed container in which the test apparatus may be
mounted.

Four methods are described. Method 11A may be found
suitable for flex testing coated fabrics which cannot be
constrained into the configuration required by method 11B
or where the amount of material available for testing is too
small to permit the other methods to be employed. Method
11B will be found useful for flex testing coated fabrics of
relatively lightweight construction or whose practical usage
would be in the light to medium range in terms of severity
of flexing.
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Method 11C is particularly appropriate to those types of
flexing conditions which in practice cause the flexing point
to be maintained, e.g. in shoe-upper applications, elbow
joints or knee joints.

Method 11D has been found useful in testing coated fabrics
which will be subject to severe usage in terms of their
flexing capability under arduous conditions. The method
requires a large specimen size but this provides certain
advantages for selecting test specimens for related testing
after flexing, e.g. hydrostatic head testing.

Some coated fabrics are more susceptible to delamination
when flexed in the wet state and attention is drawn to the
information given in appendix A.

Because of the differences in the nature of the flexing in
the four methods no true correlation of results between
the different methods is possible.

The major changes from BS 3424 : Part 9 : 1984, which is
now withdrawn are in the description and tolerances of
the apparatus and means of mounting the test specimens in
methods 11B and 11D and in the tolerances specified for
the apparatus in methods 11C and 11D.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 3424 : Part 9 : 1990

1 Scope

This Part of BS 3424 describes four methods of assessing
the resistance of coated fabrics to damage by flexing.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Method 11A. De Mattia method

2.1 Principle

A rectangular strip of coated fabric is folded twice so that
its long edges meet forming a strip 125 mm x 12.5 mm.
This folded strip is mounted between a pair of flat grips,
one of which reciprocates, causing the folded specimen to
be bent outwards 5 times per second. This high speed
folding of the specimen is continued for either a pre-set
number of cycles or until damage to the specimen is
apparent.

2.2 Apparatus

A flex testing machine, consisting of pairs of flat grips,
one grip of each pair being positioned vertically above
the other. One of the grips of each pair is capable of a
reciprocating motion in a vertical plane. The stroke is

57 mm and the frequency of the reciprocating grip is

5.0 £ 0.2 Hz. Each pair of grips is so positioned that they
are 70 £ 1 mm apart when in the open position and

13 * 0.5 mm apart when in the closed position.

2.3 Preparation of test specimens

Cut six specimens each measuring 37.5 £ 1 mm wide X
125 mm long, three specimens with the longer dimension
in the longitudinal direction of the sample of coated fabric
and three specimens with the longer dimension in the
transverse direction of the sample of coated fabric. Select
specimens from positions evenly spaced across the full
width and length of the sample of coated fabric, but not
within 50 mm of the selvedge.

NOTE 1. As far as possible no two test specimens should contain
the same threads of the coated fabric in the direction to be tested.

NOTE 2. By suitable increases in the width of grips, the test
specimen size may be increased so as to permit subsequent
hydrostatic head tests (method 29 of BS 3424 : Part 26) to be
conducted.
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2.4 Conditioning and testing atmosphere

Condition the test specimens in accordance with method 4
of BS 3424 : Part 2 and conduct the test in the standard
atmosphere for conditioning and testing given therein.

2.5 Procedure

Fold each test specimen twice as illustrated in figure 1,
with the coating to be tested outermost, along lines

12.5 mm from each of the longer edges and to a width of
12.5 mm. Mount the folded test specimen between a pair
of grips whilst they are in the open position so that the
specimen is slightly taut and so that the coating on the
centre section of the specimen will be subjected to an
outward fold. Move the grips together by hand and guide
each test specimen into a fold at approximately the
midpoint (see figure 1). Set the apparatus in motion and
stop it after the specified number of cycles or, if the point
of failure or breakdown of the coated fabric is to be
determined, stop the apparatus at predetermined intervals
to enable examination of the test specimen.

2.6 Examination of test specimens

Examine the test specimens initially whilst retained in the
grips of the flexing apparatus or, if necessary, remove the
test specimens from the grips for a more detailed inspection
in accordance with clause 6. Specimens removed from the
grips shall not be remounted. Terminate flexing either at
the specified number of cycles or at the first inspection at
which test specimens show signs of deterioration or
cracking of the type under investigation. Where relevant,
record at each examination the total number of flexes to
which the test specimens have been subjected and assess
the flexing damage in accordance with clause 6.

2.7 Test report

The test report shall include the following particulars:
(a) the description of the coated fabric, including any
relevant reference number;

(b) reference to this method of test, i.e. method 11A of
BS 3424 : Part 9 : 1990;

(c) the specified number of flexes for which the test was
run and at which the examination was made and/or the
number of flexes at final inspection;

(d) the severity of damage at each inspection, reported
in accordance with clause 6;

(e) details of any deviation from the standard test
procedure.
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Figure 1. lllustration of folding and configuration of the test specimen for the De Mattia method
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3 Method 11B. Schildknecht method

3.1 Principle

A rectangular strip of coated fabric is mounted around two
opposing cylinders so that the specimen assumes a
cylindrical form. One of the cylinders reciprocates along its
axis causing the coated fabric cylinder to be alternately
compressed and relaxed, thus inducing folds to form in the
specimen. This folding of the cylinder of coated fabric is
continued for either a pre-set number of cycles or until
damage to the specimen is apparent.

3.2 Apparatus

3.2.1 A machine consisting of a pair or pairs of metal
cylinders suitably mounted so that the axes of each pair lie
along an arc having a radius of not less than 450 mm. The
cylinders are 25.4 £ 0.1 mm in external diameter and one
cylinder of each pair is capable of a reciprocating motion
along its axis at a frequency of 8.3 £ 0.4 Hz. The stroke
length of the reciprocating cylinder is 11.7 # 0.35 mm.

3.2.2 Hose clips or tool clips 10 £ 1 mm wide to attach the
test specimens to the cylinders.

3.3 Preparation of test specimens

3.3.1 General. Cut six specimens each measuring 50 mm
wide x 105 mm long, three specimens with the longer
dimension in the longitudinal direction of the sample of
coated fabric and three specimens with the longer
dimension in the transverse direction of the sample of
coated fabric. Select specimens from positions evenly
spaced across the full width and length of the sample of
coated fabric, but not within 50 mm of the selvedge.
NOTE. As far as possible no two test specimens should contain the
same threads of the coated fabric in the direction to be tested.
3.3.2 Test specimens for subsequent hydrostatic head
testing. When hydrostatic head tests are to be subsequently
conducted in accordance with method 29 of BS 3424 :
Part 26, the specimen size used for flexing shall be

105 mm x 65 mm and the specimen for hydrostatic head
testing shall be taken from the central portion of the flexed
test specimen.

3.4 Conditioning and testing atmosphere

Condition the test specimens in accordance with method 4
of BS 3424 : Part 2 and conduct the test in the standard
atmosphere for conditioning and testing given therein.
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3.5 Procedure

Mount each test specimen, with the coating to be evaluated
outermost, around two opposing cylinders that are in the
fully open position with the length of the specimen around
the circumference of the cylinders. Secure the specimens
into position on each cylinder by means of a clip (3.2.2).
Ensure that the distance between the inside faces of the
attachment clips (3.2.2) is 36 = 1 mm. When using
enlarged specimens of 65 mm wide (see 3.3.2), the free
length of unclamped specimen shall be 44 £ 1 mm

(see figures 2(a) and 2(b)).

Set the apparatus in motion and stop it after the specified
number of cycles or, if the point of failure or breakdown
of the coated fabric is to be determined, stop the apparatus
at predetermined intervals to enable examination of the
test specimen.

3.6 Examination of test specimens

Examine the test specimens initially whilst retained in the
clips around the mounting cylinders or if required remove
the test specimens from the clips for a more detailed
inspection in accordance with clause 6. Specimens removed
from the clips shall not be remounted. Terminate flexing
either at the specified number of cycles or at the first
inspection at which test specimens show signs of
deterioration or cracking of the type under investigation.
Where relevant, record at each examination the total
number of flexes to which the test specimens have been
subjected and assess the flexing damage in accordance with’
clause 6.

NOTE. It is possible to remove the test specimens for examination
from the apparatus whilst still retained by the clamps. This permits
the specimens to be re-inserted in the apparatus and flexing
continued if so required, without interfering with the folded
configuration of the specimen caused by flexing.

3.7 Test report

The test report shall include the following particulars:
(a) the description of the coated fabric, including any
relevant reference number;
(b) reference to this method of test, i.e. method 11B of
BS 3424 : Part 9 : 1990;
(c) the specified number of flexes for which the test was
run and at which the examination was made and/or the
number of flexes at final inspection;

(d) the severity of damage at each inspection, reported
in accordance with clause 6;

(e) details of any deviations from the standard test
procedure.
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