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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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| as an International Standard requires approval by at least 75 % of the member bo
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lition of this International Standard ISO 13934-1 was prepared-by the European Commi
dization (CEN) in collaboration with ISO Technical Committée TC 38, Textiles, in accordd
preement on technical cooperation between ISO and CEN (Vlenna Agreement).

1 was prepared by Technical Committee ISO/TC 38, Textiles, Subcommittee SC 24, Conditio
bs and physical tests for textile fabrics.
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Introduction

This part of ISO 13934 has been prepared in the context of several test methods for determination of
certain mechanical properties of textiles using mainly tensile testing machines, e.g. tensile properties,
seam tensile properties, tear properties, seam slippage. The procedure for these standards agrees where
appropriate. The results obtained by one of the methods should not be compared with those obtained
by the other methods.
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INTERNATIONAL STANDARD

ISO 13934-1:2013(E)

Textiles — Tensile properties of fabrics —

Part 1:
Determination of maximum force and elongation at
maximum force using the strip method
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Scope

5 part of ISO 13934 specifies a procedure to determine the maximum force ‘and elg
Kimum force of textile fabrics using a strip method.

E ISO 13934-2 describes the method known as the grab method. Fox informative refg

Facteristics imparted by the presence of an elastomeric fibre, théchanical, or chemical tr
be applicable to fabrics produced by other techniques. It s hot normally applicable to g
wovens, coated fabrics, textile-glass woven fabrics, and fabrics made from carbon fibres o
e yarns (see Bibliography).

method specifies the determination of the maxim@n force and elongation at maximum fj
Fimens in equilibrium with the standard atmospliere for testing, and of test specimens in th

method is restricted to the use of constant¥dte of extension (CRE) testing machines.

Normative references

following referenced documents-are indispensable for the application of this document
rences, only the edition citedapplies. For undated references, the latest edition of the
ument (including any améndments) applies.

139, Textiles — Standaxd atmospheres for conditioning and testing
3696, Water foranalytical laboratory use — Specification and test methods

7500-1, Metdllicmaterials— Verificationofstaticuniaxialtestingmachines— Part1: Tension/c
ing machings — Verification and calibration of the force-measuring system

10012, Measurement management systems — Requirements for measurement pro
suring equipment

ngation at

rences, see

method is mainly applicable to woven textile fabrics, including fabrics which exhipit stretch

eatment. It
reotextiles,
polyolefin

brce of test
e wet state.

. For dated
referenced

bmpression

resses and

3
For

31

Terms and definitions

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

constant-rate-of-extension (CRE) testing machine
tensile-testing machine provided with one clamp which is stationary and another clamp which moves
with a constant speed throughout the test, the entire testing system being virtually free from deflection

3.2

strip test
tensile test in which the full width of the test specimen is gripped in the jaws of the testing machine

© IS0 2013 - All rights reserved
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3.3
gauge length
distance between the two effective clamping points of a testing device

Note 1 to entry: The effective clamping points (or lines) of jaws can be checked by clamping a test specimen under
defined pretension with carbon copy paper to produce a gripping pattern on the test specimen and/or the jaw faces.

34

initial length

length of a test specimen under specified pretension between the two effective clamping points at the
beginning of certain tests

Note 1 to er]try: See also 3.3.

3.5
pretension
force appligd to a test specimen at the beginning of certain tests

Note 1 to enftry: Pretension is used to determine the initial length of the test specimen (see.also 3.4 and 3.7).

3.6
extension
increase inflength of a test specimen produced by a force

Note 1 to enftry: Extension is expressed in units of length.

3.7
elongation
ratio of the extension of a test specimen to its initial length

Note 1 to enftry: Elongation is expressed as a percentage.

3.8
elongation at maximum force
elongation|of a test specimen produced by the:maximum force

Note 1 to enjtry: See Figure 1.

2 © IS0 2013 - All rights reserved
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force

maximum force

force at rupture
pretension

elongation at max. force
elongation at rupture

N O U1 W

elongation

Figure 1 — Example of force-elongation curve

3.9
elongation at rupture
elofgation of a test specimen corresponding to the force at rupture

Note 1 to entry: See Figure 1.

3.19
forge at rupture
forde recorded at.the point of rupture of a test specimen during a tensile test

Note 1 to entpys, See Figure 1.

3.11
makimum force

maximum - force recorded when a test cpnrimnn is talken to rnphlrn r]nring atensile testl under the

specified conditions

Note 1 to entry: See Figure 1.

4 Principle

A fabric test specimen of specified dimensions is extended at a constant rate until it ruptures. The
maximum force and the elongation at maximum force and, if required, the force at rupture and the
elongation at rupture are recorded.

© IS0 2013 - All rights reserved 3
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5 Sampling

Select samples either in accordance with the procedure laid down in the material specification for the
fabric, or as agreed between the interested parties.

In the absence of an appropriate material specification, the example of a suitable sampling procedure
given in Annex A may be used.

An example of a suitable pattern for cutting test specimens from the laboratory sample is given in Annex B.
Avoid test specimens from folded or creased areas, selvedges, and areas not representative of the fabric.

6 Appa

6.1 CRE
Metrologic

The consta

6.1.1 Th
force appli
specimen.

of the indid
not exceed

6.1.2 Ifa
the test reg

6.1.3 Ifr

ratus

machine

al confirmation system of the tensile-testing machine shall be in accordance with 1ISO 10012.

ht-rate-of-extension (CRE) machine shall have the general characteristics given in 6.1.1 to 6

b tensile-testing machine shall be provided with means for indicating or recording both
bd to the test specimen in stretching it to rupture and the corresponding extension of the
Jnder conditions of use, the accuracy of the apparatus shallbe'class 1 of ISO 7500-1. The e
ated or recorded maximum force at any point in the range’in which the machine is used g
* 1 %, and the error of the indicated or recorded jaw séparation shall not exceed = 1 mm.

class 2 tensile-testing machine according to ISO(7500-1 is to be used, this shall be state
ort.

bcording of force and elongation is obtained by means of data acquisition boards and softw

the frequency of data collection shall be at least.eight per second.

6.1.4 Th
with an acd

6.1.5 Th

6.1.6 Th
of applied
faces shall

The jaws s
they do no

1.6.

the
test
ror
hall

d in

are,

e machine shall be capable of constant rates of extension of 20 mm/min and 100 mm/1nin,

uracy of + 10 %.

e machine shall be capableof setting the gauge length to 100 mm and 200 mm, to within # 1 fnm.

e clamping deviceof the machine shall be positioned with the centre of the two jaws in the

line

force, the front edges shall be at right angles to the line of applied force, and their clamping

be in the samé plane.

hall be.capable of holding the test specimen without allowing it to slip and designed so
cut orotherwise weaken the test specimen.

that

The faces d

cannot be held sa

0 en 0 Alen _even A Al ake. 0 a

2 packing St s inen
tisfactorily with flat-faced jaws, engraved or corrugated jaws can be used to prevent

slippage. Other auxiliary materials for use with either smooth or corrugated jaws to improve specimen
gripping include paper, leather, plastics, or rubber.

NOTE 1

Different jaw face surfaces may lead to different elongation results.

NOTE 2

Itisrecommended that serrated metal faced jaws are used when testing fabrics with stretch properties.

If jaw breaks or slippage cannot be prevented with flat jaws, capstan jaws have often been found

suitable. Extension measurement can be carried out by means of an extensiometer which follows the movement
of two reference points on the test specimen.

The jaws preferably should have a width of at least 60 mm but shall not be less than the width of the
test specimen.

© ISO 2013 - All rights reserved
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6.2 Equipment, for cutting test specimens and for fraying them to obtain the required width.

6.3 Equipment, in which test specimens can be immersed in water preparatory to wet testing.

6.4

6.5

7
The
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8
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dirg

8.2
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long

the
wi
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8.3

For
the

Grade 3 water, in accordance with ISO 3696 for wetting test specimens.

Nonionic wetting agent.

Atmosphere for conditioning and testing

atmospheres for preconditioning, conditioning and testing shall be as specified in [SO. 1
E It is recommended that samples be conditioned for at least 24 h in the relaxed state!

ronditioning and conditioning are not required for tests in the wet conditiofy:

Preparation of test specimen

General

he weft direction (or in the machine and cross-machinedirections, where applicable).

h set shall consist of atleast five test specimens, except thatif a higher degree of precision
e test specimens shall be tested. In accordance.#ith Clause 5 and Annex B, no test spec
ut from within 150 mm of either edge of thelaboratory sample. No test specimen take
p direction shall contain the same longitudinal threads and no test specimen taken fro
ction shall contain the same picks.

Dimensions

width of each test specimen,shall be 50 mm #* 0,5 mm (excluding any fringe) and its leng

gauge length may be-reduced to 100 mm. Test specimens having widths other than thg
h of 50 mm may betested if agreed by interested parties. In this case, the width of the test
| be stated in thetest report.

Preparation of test specimens

wovelrfabrics, each test specimen shall be cut with its length parallel to the warp or
fabtic and shall be sufficiently wide to allow the necessary fringes. Threads shall be 1

approximately equal numbers from each of the long edges of the cut strip until the width

9.

 each laboratory sample, cut two sets of test specimens,@ne set in the warp direction and the other

srequired,
mens shall
n from the
m the weft

th shall be

b enough to allow a gauge léngth of 200 mm, except that for fabrics where it is suspected or known
froI previous experience that-elongation at maximum force values greater than 75 % will b

e obtained,
b preferred
specimens

the weft of
emoved in
of the test

specimen is as described in 8.2. The width of the fringes shall be such that during testing no longitudinal
threads escape from the fringes.

NOTE

For the majority of fabrics, fringes of about 5 mm or 15 threads will be sufficient. For very closely

woven fabrics, a much narrower fringe may be satisfactory. Fabrics of very open weave can require up to 10 mm.

In the case of fabrics containing only a few threads per centimetre, a test specimen shall be frayed as
close as possible to the required width (see 8.2). The number of threads across the width of the test
specimen shall be counted and if > 20, the remaining test specimens in the set shall be frayed to the same
number of threads. If the number of threads in the strip is below 20, then the width of the test specimens
shall accommodate at least 20 threads. If the width of the test specimen is not 50 mm * 0,5 mm, then the

wid

th and the number of threads shall be reported in the test report.

© IS0 2013 - All rights reserved
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For fabrics which cannot be frayed in this manner, test specimens shall be cut along lines 50 mm apart
and parallel to the machine or the cross-machine direction. In some woven fabrics, the direction of
threads cannot be determined except by tearing, but the test specimen shall not be reduced to the
specified width in this way:.

8.4 Wet

test specimens

8.4.1 When the maximum force of the wet fabric is required in addition to the maximum force when
dry, strips of the appropriate width and at least twice as long as the test specimens required for a dry test

shall be cut (see Annex B). Each end of each stri

each tests
the other f
the same |
excessive {
maximum

8.4.2 Foi
accordancg
1 g of a nof

NOTE I

9 Proce

9.1 Gau

Set the gat
maximum
more than

9.2 Rate

Set the rat
maximum

ecimen shall be cut crosswise into two parts, one for determining the dry maximum force
r determining the wet maximum force. This ensures that each pair of test specimens-corit
ngitudinal yarns. For fabrics where it is suspected or known from previous experiénce

hrinkage will occur when wet, the length of test specimens for the determination of
force shall be greater than that of test specimens for dry maximum force tests,

tests in the wet condition, immerse the test specimen for a period of 1'h in grade 3 wats
with ISO 3696 at a temperature of 20 °C + 2 °C. An aqueous solution containing not more {
ionic wetting agent per litre may be used instead of water.

or tropical regions, temperature according to ISO 139 can be applied:

dure

ge length

ge length of the tensile-testing machine t0200 mm # 1 mm for fabrics with elongatio
force up to 75 % or to 100 mm = 1 mm forfabrics having an elongation at maximum forg
75 % (see 8.2 and 9.2).

of extension or elongation

e of extension or elongationef the tensile-testing machine as a function of the elongatio
Force of the fabric as speecified in Table 1.

Table 1 — Rate of extension or elongation

shall be numbered, frayed down (if relevant), and then

and
hins
that
wet

rin
han

h at
e of

n at

Gauge length Elon%iilct):oaftf:;::‘)i(;mum Rate of elongation Rate of extension
mm % %/min mm/min
200 <8 10 20
200 8to 75 50 100
160 >75 160 160

9.3 Mounting of test specimens

Test specimens can be mounted with pretension or with “slack mounted”, i.e. hanging freely under
its own mass.

9.3.1 Sla

ck mounted

Place the test specimen in the clamps of the upper jaw, allowing it to hang freely under its own mass then
guide by hand to ensure perpendicular alignment to the line of pulling force, while closing lower jaw.

© ISO 2013 - All rights rese
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The extension of the test specimen is measured from the point of the force/extension curve that
corresponds to the pretensioning force as given in 9.3.2. The extension necessary to reach the pretension
shall be added to the gauge length, thus determining the initial length needed for the calculation of the
elongation at maximum force.

If using electronic devices for recording the extension, ensure that the correct initial length is used for
calculation of elongation.

9.3.2 Mounted with pretension

Apr]v the appropriate pretension Qpprifipd as follows:

— for all fabrics with stretch characteristics: 0,5 N

— for fabrics without stretch characteristics according to mass per unit area:

a) <200g/m2: 2N
b) >200g/m?2to 500 g/m2: 5N
c¢) >500g/m2: 10N

9.4 Operation

Clamp a test specimen centrally so that its longitudinal.centre-line passes through the centre point of
the[front edges of the jaws.

Engage any device for recording the maximum forge and elongation at maximum force. Put the movable
clatpp in motion and extend the test specimen:t@the point of rupture. Record

a) [the maximum force, and, if required, the)force at rupture, in newtons; and
b) |theextensioninmillimetres, or theielengation in percent, at maximum force, and, ifrequired|at rupture.

Recprd the extension or the elongation at least to the nearest

— (0,4 mmor 0,2 % forelongations < 8 %
— |Tmmor 0,5 % for elongations 8 % to < 75 %
— |Zmmor1 % for elongations > 75 %.

Perform the‘test on at least five test specimens of each fabric direction.

9.4]1- Slippage

Disregard any test results where the test specimen slips asymmetrically or by greater than 2 mm along
the clamping line.

9.4.2 Jaw breaks

Record any break which occurs within 5 mm of the clamping line of the jaws and record the result as a
jaw break. At the end of the five tests, examine the results obtained. If any of the jaw break results falls
above the lowest “normal” break result, then it can be included. If any of the jaw break results falls below
the lowest “normal” break result, then it shall be excluded and further tests carried out to obtain five
“normal” breaks.

If all the results are jaw breaks, or if five “normal” breaks cannot be obtained, then the individual results
shall be reported without the coefficient of variation or confidence limits.

© IS0 2013 - All rights reserved 7
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Jaw break results shall be indicated as such in the test report, and the results discussed between the
interested parties.

9.5 Tests on wet test specimens

Perform the test according 9.1 to 9.4 immediately after removal of a test specimen from the liquid (see
8.4.2) and briefly placing it on blotting paper to remove excess water. For wet tests, apply half of the

pretension

10 Calcu

Calculate t
at rupture,

Round the
<1001

100N

1000 N

Calculate t
direction t

0,2 %
— 0,5%
1%

If required
the relevar

11 Test report

The testre

specified in 9.3.2.

lation and expression of results

in newtons, for each direction tested.

results for values

N to the nearest 1N

o < 1000 N to the nearest 10N
to the nearest 100 N.

he arithmetic mean of the elongation at maximum force, and, if required, at rupture, for €
bsted and round it to the nearest

for elongations <8%
for elongations 8to<75%
for elongations >75%

calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidence limif
t properties tested, rounded,to the same precision as the mean values.

port shall include the following information.
ence to this partof [SO 13934 and the date of test;
ication of test sample and sampling procedure, if required;

ength’tised, in millimetres;

a) arefer
b) identif
c) gauge
d) rate ofte
e) preten
f)
g)
h)
i)
j)
8

alomaation nend 10 Berceptperminute—orrate afavtancion 1 m\]]lmnfwno BermHnRute:
erongateRHSe e Hrpereent perRute,erFate-erextenSio - HnResre SPerHHute

sion applied, in newtons;

state of test specimens (conditioned or wet);

number of test specimens, including number of tests rejected and reasons for this;
width of strip if not 50 mm * 0,5 mm and number of threads in the strip;

any deviation from the given procedure;

arithmetic mean of the maximum force and, if required, of the force at rupture, in newtons;

he arithmetic mean of the maximum force and, if required, the arithmetic mean ofthe force

ach

s of
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k) arithmetic mean of the elongation at maximum force and, if required, of the elongation at
rupture, in percent;

1) ifrequired, the coefficient of variation of the relevant force and of the relevant elongation, in percent;

m) if required, the 95 % confidence limits of the relevant force, in newtons, and of the relevant
elongation, in percent.

© IS0 2013 - All rights reserved 9
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Annex A
(informative)

Suggested procedure for sampling

A1 Bullksample number ol picces rom a shipmentorlsy

A a)
OGP TIC (It T Pre TP IITCEY

The appropriate number of pieces should be taken at random from the shipment or lot as specifief in
Table A.1. lNo piece that shows signs of damage or dampness incurred during transit should be included

in the sample.

Table A.1 — Bulk sample

Number of pieces in ship- | Number of pieces in bulk
ment or lot sample, minimum

3orless
4to 10
11 to 30
31to 75
76 or more

U W=

A.2 Number of laboratory samples

From each|piece in the bulk sample, a laboratory sample of length at least 1 m and of full width sh

uld

be cut (from a position taken at random but at least.3 m from an end of the piece). Areas that are credsed

or that havje a visible fault should not be includéd-in the sample.

10 © IS0 2013 - All rights reserved
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