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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 — Physical and mechanical tests — Determination
of bending force

1 Scope

This document specifies a test method for the determination of the bending force of leather.

2 Normative references

The following documents are referred to in the text in such a way that somecon all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including-any amendments) applies.

ISO 4418, Leather — Chemical, physical and mechanical and fastness tests~=Sampling locatign
ISO 4419, Leather — Physical and mechanical tests — Sample prepardtion and conditioning
ISO 4589, Leather — Physical and mechanical tests — Determingdtion of thickness

ISO 1500-1:2018, Metallic materials — Calibration and verification of static uniaxial testing |machines —
Part|l: Tension/compression testing machines — Calibratieon‘and verification of the force-measyring system
3 Terms and definitions

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

[SO dnd IEC maintain terminology databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

31
bending force
forcq exerted by the.specimen on the measuring bar at a specified bending angle (3.2), bepding length
(3.3)|and bendingpate (3.4)

3.2
bending angle
angl¢ at'which the bending force (3.1) is measured

3.3
bending length
length around which the specimen is bent

Note 1 to entry: The bending length is the distance between the clamping device of the specimen and the bar
onto which the force of the specimen is transferred.

3.4
bending rate
rate of bending of the specimen

Note 1 to entry: The bending rate is expressed in degrees per second (°/s).
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3.5

compression bending
compression of the grain side or coating layer of the leather during bending

3.6

extension bending
extension of the grain side or coating layer of the leather during bending

4 Principle

The bendingforceis determined based on the bar method (hun-pninf hnnr‘ing mnfhnﬂ) Inthisme
the specimen is clamped in a rotating fixture. During the rotation, the specimen exerts a forcé o

bar. The for

5 Appar

5.1 Devic

fe acting at a specified bending angle is measured.

atus

method) coprising the following:

5.1.1 Clamping mechanism, in which the specimen shall be able to be clamped vertically.

clamping jay
The clampin
It shall moy
or any othe

touching the bar in its initial position.

e for determining the bending force according to the bar method (two-point ber]

vs shall have a depth of (35 + 1) mm and a minimum width ef at least 30 mm (see Figu|
g device shall enable parallel clamping with an even pressure distribution on the specimen.
e smoothly and allow tightening at a known clamping pressure, i.e. by a torque wi
r adapted method. The clamping device shall allew for affixing the specimen without it

hod,
hto a

1ding

The
re 1).

ench

fixed clamping jaws
moving clamping jaws

> 6 mm

jaw width > 30 mm
jaw depth (35 = 1) mm

vertical metering bar

Figure 1 — Clamping jaws
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5.1.2 Means for rotating the clamping device about the pivot axis. The pivot ax

is is located

exactly at the front edge of the fixed clamp (deviation of + 0,1 mm; see Figure 1). Rotation shall be
possible within the range of 1° to 91° with a maximum deviation of 1,5 %. The rotational speed shall be

able to be adjusted up to 10°/s with an accuracy of 0,1°/s. At maximum load, the maximum
the rotational speed allowed is 1 %.

deviation of

5.1.3 Means of measuring the bending force (see Figures 2 and 3). The rotation of the specimen

causes it to be pressed against a vertical metering bar. The bar is connected to a load cel
measurement of forces up to 10 N (optionally, 1 N for very flexible materials) with an

| that allows
accuracy as

specified by class 2 of ISO 7500-1:2018. The bar design shall exhibit a sharp edge (R = 0,05 + 0,01 mm)
and a-width of at least 30 mm_The \Amighf of the bar shall not influence the measured value by more

than|1 % of its reading.

The dlistance between the bar and the pivot point shall be adjustable in a range fror)0;1 mm to 50 mm

with|an accuracy of 0,1 mm. At the start of the measurement, the specimen is moved tow

hrds the bar

untilcontact is made and a defined preliminary force is reached. This preliminaxy force shall be able to
be adjusted with an accuracy of 1 mN. When the preliminary force is reached; the measufement shall
start}, i.e. angle = 0° and force = preliminary force setting. The evaluation unit shall ensure nmeasurement
of the force at one or more previously defined angles. These angles shallmotbe identical to the maximum
angle of rotation. The measuring apparatus shall ensure that all sighificant parameters (fprce, length,

speefl) can be checked, calibrated and restored. It is recommended-that the measured da
and parameter settings) are able to be electronically archived.

fa (raw data
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N O U W

load cell
vertical metering bar ®$
bending Jength - adjustable R\
free sample length \O
sample length .\c\}‘
rotating firection C)\
sample @ .
Higure 2 — Clampin &)s with specimen, load cell and bar with sharp edge
Figure 3 — 3D drawing of clamping jaws with specimen, load cell and bar
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NOTE An example of a commercial source for suitable devices is FRANK-PTI GmbH, Auf der Aue 1, D-69488
Birkenau, Germany, www.frank-pti.com. This information is given for the convenience of users of this document

and does not constitute an endorsement by ISO of these products.

5.2 Torque wrench, suitable for a range from 0,05 Nm to 0,2 Nm with an accuracy of 0,01 Nm.

5.3 Press knife, as specified in SO 2419 for the corresponding specimen size.

6 Sampling and sample preparation

Sampling shall be carried out according to ISO 2418, if possible, and conditioning shall be carried out

according to ISO 2419. The dimensions of the specimens shall be taken from the relévan
sets [see Table 1). Other dimensions are permissible but shall be indicated in thertest re
least|three test specimens parallel with and perpendicular to the backbone. Other’sampling
diagonal) are also permissible and details shall be given in the test report. {fthe orient
backpone is unknown, each specimen shall be taken in two directions running perpendid
other.

Define and mark clearly the side which is extended during the test."This side is pressec
durinpg the test.

If both the compression and extension bending tests are to-be/conducted on the leather
additional three specimens shall be used for each sampling difection.

7 Test procedure

parameter
port. Cut at
r angles (e.g.
ation of the
ular to each

| by the bar

sample, an

7.1 | Each specimen shall be tested only once:@nd shall then be discarded. The specimen shall be

carefully clamped into the test device such that the free-standing part of the specimen cox
the dlamping length specified in Table 1. The-‘marked side shall be pressed by the bar durin
torqiie wrench (5.2) with a setting of 0,08 Nm shall be used to tighten the clamping jaws. T|
shall|be started with one of the specified parameter sets as specified in Table 1. If no set
use det A as the standard set. The ‘measurement starts at 0° when the specified prelimir
reached. The measured forces shall be recorded at the required bending angle.

responds to
g the test. A
hen the test
is specified,
ary force is

Both|extension and compression bending of the grain or coated layer side is possible. For the extension

bending test, the leather specimen shall be inserted so that the bar will press on the gra
layer| side. For the compression bending test, the leather specimen shall be inserted so that
pres$ on the flesh ot back side.

Table 1 — Set of parameters

in or coated
the bar will

Set of parameters

A (standard) B C
Bending length (mm) 5 10 15
Free clamping length (mm) 15 20 25
Measurement in bending angle of (°) 60 60 60
Bending up to an angle of (°) 63 63 63
Bending rate (°/s) 1,5 1,5 1,5
Bending rate up to preliminary force (°/s) 1,5 1,5 1,5
Dimensions of sample (width x length) (mm) 30 x50 30 x 55 30 x 60
Preliminary force (mN) 3 3 3

Unless otherwise specified, express the bending force in millinewtons (mN) with three significant digits
and calculate the mean value for all sampling directions (using all individual values). For measurements
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