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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
ical standardization.
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Leather — Physical and mechanical tests — Determination
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This document specifies a method for determining the tensile strength, elongation at a specified load

and e

2 N

The f]
const|
undat

[SO 2
ISO 2
ISO 2

ISO 7
Tensi

3 T
No te

ISO a1

q

b—

4 P

A test
piece

$0 Online browsing platform:‘available at https://www.iso.org/obp

nngafinn atmaximum force ofleather It is :\pp]ir:\h]o taoall fypnc ofleather,

ormative references

bllowing documents are referred to in the text in such a way that some ‘or all of
tutes requirements of this document. For dated references, only the ‘eédition cited
ed references, the latest edition of the referenced document (including any amendmg

118, Leather — Chemical, physical and mechanical and fastness tests — Sampling locati
119, Leather — Physical and mechanical tests — Sample preparation and conditioning
h89, Leather — Physical and mechanical tests — Determination of thickness

b00-1, Metallic materials — Calibration and verification of static uniaxial testing machi
n/compression testing machines — Calibration dand verification of the force-measuring
erms and definitions

'ms and definitions are listed in thissdocument.

1d [EC maintain terminological databases for use in standardization at the following

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

rinciple

piece is exténded at a specified rate until the forces reach a predetermined value or
breaks.

5 Apparatus

their content
applies. For
ents) applies.

pn

nes — Part 1:

system

addresses:

until the test

5.1

a) a

Tensile testing machine, with:

force range appropriate to the specimen under test;

b) ameans of recording the force to an accuracy of at least 2 % as specified by Class 2 of ISO 7500-1;

c) a

d) a

uniform speed of separation of the jaws of 100 mm/min * 20 mm/min;

means of recording the force, for example as an elongation curve;

e) jaws, minimum length of 45 mm in the direction of the applied load, designed to apply constant
clamping by mechanical or pneumatic means. The texture and design of the inside faces of the jaws

© IS0 2020 - All rights reserved
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shall be such that, at the maximum load attained in the test, the specimen does not slip in either jaw
by an amount exceeding 1 % of the original jaw separation.

5.2 A means of determining the elongation of the test piece, either by monitoring the separation of
the jaws or by sensors which monitor the separation of two fixed points on the test piece.

5.3 Thickness gauge, as specified in [SO 2589.

5.4 Press knives, as specified in ISO 2419, capable of cutting a standard or large size test piece as
shown in Figure 1 to the dimensions given in Table 1.

b h b
Al @ C
| |
s S L :
\/ A\
B D
Key
ABand CD ypper and lower clamping position, respectively
E thid-point
I length of each section
b width of each section
Figure 1 — Shape of test piece
Table 1 — Dimensions of test pieces
Dimensions in millilmetres
Test piece
size l L I, b by R
Standard 110 50 30 10 20 5
Large? 190 100 45 20 40 10
a2 The standprd size shouldbe used; however, if slippage (7.5) cannot be prevented by appropriate means, the large test
piece should b¢ used.

5.5 Vernie1r callipers, reading to 0,1 mm.

6 Sampling and sample preparation
6.1 Sample in accordance with ISO 2418.

6.2  After conditioning in accordance with ISO 2419, cut six test pieces from the sample by applying a
press knife (5.4) to the grain surface, three test pieces with the longer sides parallel to the backbone and
three test pieces with the longer sides perpendicular to the backbone. If previous testing has shown that
there is slippage of the test piece in the jaws, use the large press knife (5.4).

If there is a requirement for more than two hides or skins to be tested in one batch, then only one test
piece in each direction need be taken from each hide or skin, provided that the overall total is not less
than three test pieces in each direction.

2 © IS0 2020 - All rights reserved
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If the test pieces are removed from standard atmosphere for cutting and not t

ested within

30 minutes, then the test pieces shall be returned straight away to the standard atmosphere for

condi

tioning in accordance with ISO 2419.

7 Procedure

7.1

Determination of dimensions

7.1.1 Using vernier callipers (5.5), measure the width of each test piece to the nearest 0,1 mm at three

positi

ons on the grain side and three on the flesh side. In each group of three measuremen

ts, make one

at the

mid-point E (as shown in Figure 1) and the other two at positions approximately niid

the mfid-point E and the lines AB and CD. Take the arithmetic mean of the six measurementg

of the
press

7.1.2
at thy
point
the te

7.2

7.2.1
comp
descr

7.2.2
piece
of the
onep

7.2.3
force,

7.2.4

NOTH
deper

7.3

test piece, w. For soft (flexible) leather, the width b (in Figure 1) shall be taken|as the
knife.

ee positions, namely the mid-point E and at positions approximately midway betw
E and the lines AB and CD. Take the arithmetic mean of the three‘meéasurements as thg
St piece, t.

Determination of tensile strength

If 7.3 and/or 7.4 are also required to be carried’out, then the same test piece mg
lete 7.2, 7.3 and/or 7.4 in a single test, providing the pre-load and initial length 1
bed in 7.3.1 is carried out at 7.2.1.

Set the jaws of the tensile testing apparatus (5.1) (50 + 1) mm apart if using the
or (100 + 1) mm apart if using the large test piece. Clamp the test piece in the jaws so t
jaws lie along the lines AB and ED.-When the test piece is clamped, ensure its grain 3
ane. The length axis shall be parallel to the traction direction.

Run the machine untjl the test piece breaks and record the highest force exerted
F,

max*

For tensile stréngth determination, the recorded F,, value shall be used for calcula

Variable.results can occur if using the force at the test piece’s break, Fy ., ins
ding onthe type of leather.

Determination of the percentage elongation caused by a specified load

way between
as the width
width of the

Measure the thickness of each test piece in accordance with ISO 2589 Make the mleasurements

een the mid-
b thickness of

y be used to
neasurement

standard test
hat the edges
urface lies in

s maximum

tion.

tead of F,

max’

7.3.1 Clamp the test piece between the jaws of the apparatus, as described in 7.2.2. For measurement
of elongation a slight tension shall be applied by means of a pre-load. This may be achieved by:

a) manually applying a low load below the clamping position CD as the lower jaw is closed, or

b)

An in

instrumentally using the tensile testing machine (5.1) to apply a pre-load.

strumental pre-load value may be chosen according to the maximum force, F,,,

F of the leather to

be tested or as otherwise specified by the client. Examples of instrumental pre-load values are:

— for F,,, <100 N, a pre-load of 0,5 N;
— for100 N<F_,,< 300N, apre-load of 2,0 N;

— for F,,,> 300N, apre-load of 5 N;
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and in each case there should be no significant elongation.

If the leather’s maximum force, Fy,,, is unknown, a pre-test as described in 7.2 using an additional
test piece for each test direction is required; for these additional test pieces and only for this pre-test

determination, it is not necessary to carry out the determination of dimensions described in 7.1.

Measure the distance between the jaws to at least the nearest 0,5 mm and record this distance, L, as
the initial length of the test piece for the purpose of the test.

7.3.2 Start the test. Unless the apparatus automatically draws a force/elongation curve with the
necessary accuracy (see 5.1 b), follow the distance between the pair of jaws or the sensors as the force

increases.

7.3.3 Note
force first re
L4. Do not stq

7.4 Deter

7.4.1 Carry

7.4.2 Runf{

7.4.3 Reco

NOTE Va
depending on

7.5 Slippa

If any visible
reject the res

8 Expres

8.1 Tensil

The tensile §

the distance, in millimetres, between the pair of jaws or sensors at the instantwhg
hiches the specified value. This distance represents the length of the test piece at this
p the apparatus if results from the procedures described in 7.2 or 7.4 are also require

mination of the percentage elongation at maximum force
r out the steps given in 7.3.1.
he tensile test machine until the test piece breaks.

F,

rd the distance, L,, between the jaws or sensors at maximum force F, ..

the type of leather.

ge

sign of slippage of the test piece {s seen in either jaw when tested according to 7.2, 7.3
ult and repeat the determination with a new test piece cut using the large press knife

sion of results

e strength

riable results can occur if using the elongation at\the test piece’s break, Ey ..\, instead of

n the

force,
d.

max’

br 7.4,
(5.4).

trength, T,,\im MPa (or newtons per square millimetre, if required) shall be calcylated

using Formuja (1).
F
T =—23 @8]
w -t
where
Fax 1sthe highest force recorded, in newtons;
w is the mean width of the test piece, in millimetres;
t is the mean thickness of the test piece, in millimetres.
NOTE The relationship between MPa and N/mm? is as follows: 1 N/mm?2 = 1 MPa.
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8.2 Percentage elongation caused by a specified load

The percentage elongation caused by a specified load, E;, shall be calculated using Formula (2).

L -1
E, =——%x100 (2)
1
LO

where

8.3

The plercentage elongation at maximum force, E

E; isthe percentage elongation, %;

il b . 11 - £ - PR | e 1] 1
Ll 1S5 LT STPAT AUIULL, T ITHTHIIIITLIES, UL ULIC JdVWS UL STIISULS dU ULHE SPTLITITU 1U4du,

Lp is the initial separation, in millimetres, of the jaws or sensors.

Percentage elongation at maximum force

shall be calculated usifig Formula (3).

max’
-1
E .. _27h 00 (3)
LO
wherg
E},.x is the percentage elongation, %, at maximum force;

The t¢st report shall include the following:

f)

g)

h)

j)

Ly,  isthe separation, in millimetres, of the jaws or sensors at maximum force;

L}y  istheinitial separation, in millimetres, of the jaws or sensors.

Test report

reference to this document; i.e. ISO 3376:2020;

QO

2]

ze of test piece usedystandard or large (5.4);

(=

e pre-load valueif instrumentally applied;

the mean tensile strength, in MPa (or newtons per square millimetre), to the nearest 0,1 MPa, for
the test pieces with the longer edge cut parallel to the backbone;

the mean tensile strength, in MPa (or newtons per square millimetre), to the nearest 0,1 MPa, for
thétest pieces with the longer edge cut perpendicular to the backbone;

the mean percentage elongation at maximum force to the nearest 1 %, for the test pieces with the
longer edge cut parallel to the backbone;

the mean percentage elongation at maximum force to the nearest 1 %, for the test pieces with the
longer edge cut perpendicular to the backbone;

the mean percentage elongation at a specified load to the nearest 1 %, for the test pieces with the
longer edge cut parallel to the backbone; if required;

the mean percentage elongation at a specified load to the nearest 1 %, for the test pieces with the
longer edge cut perpendicular to the backbone, if required;

the thickness of the sample, in millimetres, in accordance with ISO 2589;
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