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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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Leather — Determination of flex resistance —

Part 1:
Flexometer method

1 pcope

This{document specifies a method for determining the wet or dry flex resistance of leather and finishes
appljed to leather. It is applicable to all types of flexible leather below 3,0 mm in thickness.

2 Normative references

The [following documents are referred to in the text in such a way that’some or all of their content
condtitutes requirements of this document. For dated references, only the edition cited ppplies. For
undgted references, the latest edition of the referenced document (including any amendments) applies.

ISO 2418, Leather — Chemical, physical and mechanical and fastness tests — Sampling locatio

~

[SO 2419, Leather — Physical and mechanical tests — Sample preparation and conditioning

ISO 8696, Water for analytical laboratory use — Specification and test methods

3 [lerms and definitions
No terms and definitions are listed in thisidocument.
ISO @nd IEC maintain terminological(databases for use in standardization at the following addresses:

— [EC Electropedia: available atthttp: //www.electropedia.org/

— [SO Online browsing platform: available at http://www.iso.org/obp

4 Principle

A tegt piece is folded with the surface to be tested inwards and clamped in an upper movablg clamp and
with the surfage to be tested outwards in a lower fixed clamp. Movement of the upper clamp causes a
fold |n the test piece to run along it. The test piece is examined periodically for damage.

A . 1 4
5 AppPdiIdius dIIU ITTAdgTIIL

5.1 Testmachine, consisting of a movable upper clamp, a fixed lower clamp and a counter as described
in 5.1.1 to 5.1.3 and as shown in Figure 1 and Figure 2.

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) tightens the plates together and also acts as a stop to prevent the test
piece from being incorrectly positioned. The design of the clamp should ensure that the two faces of the
clamp remain parallel when clamping the test piece. The upper clamp is reciprocated by a motor about a
horizontal axle, descending through an angle (A) of (22,5 + 0,5)° at a frequency of (100 * 5) cycles/min.

© IS0 2017 - All rights reserved 1
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5.1.2 Lower clamp, fixed and lying directly beneath (planar to) the upper clamp and consisting of a
pair of flat plates (B and C) to hold the test piece.

The position of the lower clamp is such that the vertical distance (D) between the upper side of the
ledge (G) of the upper clamp and the upper edge of the fixed lower clamp, when the upper clamp is
horizontal, is (25,0 £ 0,5) mm.

5.1.3 Counter, to indicate the number of cycles.

Dimensions in millimetres
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Figure 1 — Upper (movable) and lower (fixed) clamp

5.2 Press knife, conforming to the requirements of ISO 2419, the inner wall of which is a rectangle
(70 £ 1) mm x (45 + 1) mm.
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5.3 Magnifier, with a magnification of four to six times.
5.4 Desiccator, or other vessel that can be evacuated.
5.5 Vacuum pump, capable of reducing the pressure in the desiccator to less than 4 kPa.
5.6 Distilled or deionized water, conforming to the requirements of grade 3 of ISO 3696.
5.7 Glass dishes, minimum diameter 100 mm and minimum depth 25 mm.
5.8 | Mandrel, diameter 10 mm and minimum length 70 mm.
5.9 | Metal clip, 70 mm wide, capable to fix a test piece bent around the mandrel (5.8) with slight
strefch.
5.1( Stereo microscope, with a magnification of 25 times.
6 PBampling and sample preparation
6.1 | Sample in accordance with ISO 2418. From the samplejcut a minimum of four pieces|for dry test
and for four pieces for wet test by applying the press knife (5:2) to the surface to be tested. Cutfa minimum
of two test pieces with the long edge parallel to the backbone and two with the long edge pefrpendicular

to thie backbone.

If th
piec
than

6.2
cong

6.3
watd
belo

Rest]

bre is a requirement for more than two hides-or skins to be tested in one batch, then o
e in each direction need be taken from eachrhide or skin, provided that the overall totd
three pieces in each direction.

For dry flex testing, conditiop"the test pieces in accordance with ISO 2419 and
itioned atmosphere.

For wet flex testing, placethe test pieces in a glass dish (5.7), add sufficient distilled
r (5.6) to give a minimum depth of 10 mm, put the dish in the desiccator and reduce the
v 4 kPa for 2 min.

ore to normalatmospheric pressure and repeat the pressure reduction/restoration tw

nly one test
lis not less

test in the

r deionized
pressure to

ice. Remove

the gest piece andemove excess water using blotting paper. Carry out wet flexing without dlelay.

NOTE

piecq
even

Itisuot possible to clamp thick leathers in the upper clamp. In such cases, the thickne
is reduced for a maximum length of 15 mm from one end only and this end inserted in the
sothe'leather is too stiff to be tested by this method.

»

bs of the test
ipper clamp,

7 Procedure

7.1 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 piece.

7.2  Turn the motor until the lower edge 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).

7.3 Fold the test piece in half lengthwise, such that the two long edges are brought together exactly and
the gain surface meets face to face. Clamp the folded test piece as shown in Figure 2 a) with the folded
edge parallel to, and positioned against, the ledge and with the end of the test piece against the stop

© IS0 2017 - All rights reserved
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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.
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7.4 Draw
Figure 2 b).
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Figure 2 — Loading of the test piece

the free corners of the test piece outward‘and downward around the clamp as show
Bring the inner surfaces together and place the free end in the opened lower clamp.

the test piece against the outersiirfaces of the upper clamp as shown in Figure 2 c).
b ensure that the test piece is in contact with the 45° sloping face of the clamp. This eng
er part of the test piece is perpendicular to the lower clamp. Fix the test piece in this pos

clamp [see Figure 2 d)],

he procedure ensures.that no elongation is applied to the test piece by clamping.

exible (soft) materials will show a direct contact of their backing on the outer face of the y

clamp. For stliffer materials; ballooning of the materials in this area is unavoidable.

7.6 Inspe
the lower cl

ct the vertical orientation of the test piece (rear edge). If the rear edge is not perpendicul
amp, repeat 7.4 and 7.5.

m in

It is
ures
ition

pper

ar to

7.7 Runt

1o £ 41 - pa | 1 £ £1 1 1 PP I o 41 £ 11 - Lt
IT II4AUIITIIT TUT TIIT TTUUITTU TTUITTUTT UT TITA T YUITS STITULITU ITUIIT UIT TUITU WIS 115,

— dryflex: 500; 1 000;5000; 10 000; 20 000; 25 000; 50 000; 100 000; 150 000; 200 000; 250 000 cycles;

— wetflex: 500; 1 000; 2 500; 10 000; 20 000; 25 000; 50 000 cycles.

In addition to the above inspection points, remove the wet test pieces from the machine every 25 000
cycles and examine them for spue before re-wetting (6.3) and replacing in the test machine.

NOTE

Other inspection points are considered if required.

The test pieces should flex without excessive bulging at the sides. If they do not flex in this mode, include
this in the test report.

© ISO 2017 - All rights reserved
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7.8 Stop the test machine and remove the test piece. Fold it along the longitudinal axis and examine
visually in good light using the naked eye and with the magnifier (5.3). Record any damage in the flexed
area, ignoring damage in the clamped area.

If required to evaluate the intensity of cracks, bend the test piece along the longitudinal axis around
the mandrel (5.8). Stretch the test piece slightly with the fingers or using a clip (5.9). Use the following
wording to describe the cracks:

— cracks: visible with naked eye;

— fine cracks: visible with magnifier (5.3);

— micro cracks: visible with microscope, 25 times magnification (5.10).

If required, cut through the flexed area to assist identification of loose leather structure; this will
dampge the test piece too severely to allow further testing and is only to be carried-out affer the final
inspgction.

The damage can include the following:
a) fhange of shade (greying) of the finish film without further damage;

b) fracking or crazing of the finish with the cracking extendingthrough one or more finish layers; the
humber of cracks may be reported if it is feasible;

c) loss of adhesion of finish to the leather;
d) Joss of adhesion between finish coats;
e) powdering or flaking of the finish coats;

f) folour contrasts shown by finish cracking;powdering or flaking.

7.9 | Ifrequired, replace the test piece.in the clamps using the marks produced by the clamps as a guide
to enjsure that the test piece is returnéd+to its original position in the clamps.

7.1( Restart the machine and-continue to the next required number of cycles. Repeat thé¢ inspection
given in 7.8.

7.1 Repeat steps 7.9.and 7.10 if required for other numbers of flex cycles.

NOTE The actual number of cycles chosen will depend on the specification, the end use of the legther and the
expected performdnce.

7.12 If only one test piece shows slight damages in final inspection, repeat the test with 4 new set of
minimum of four test pieces. In the case that all of the additional test pieces pass the test without any
damE;e, report as final result “no damages”, otherwise, report the evaluation of the worst tedt piece.

8 Testreport

The test report shall include the following:

a) areference to this document, i.e. ISO 5402-1:2017;

b) whether the leather was tested wet or dry;

c) thenumber of flex cycles and damage is reported for the worst test piece;

d) the standard atmosphere used for conditioning and testing as given in ISO 2419;

e) any deviations from the method specified in this document;
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