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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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ISO 4674 consists of the following parts, under the general title Rubber- or plastics-coated fabrics —
Determination of tear resistance:

— Part 1: Constant rate of tear methods

— Part 2: Ballistic pendulum method
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Introduction

Tearing is amongst the more usual ways of destruction for many thin materials such as paper, coated or
uncoated textiles, plastic films and leather. Knowledge of the resistance of these materials to this type
of behaviour is therefore very important.

In practice, tearing can result from very different circumstances; hence the large number of test
methods that have been developed in order to predict the behaviour of materials in various situations.

The ISO 4674 series deals with initiated tearing, i.e. the propagation of a tear from an initiating cut.

This| part of ISO 4674 describes two methods using a tensile-testing machine at constant rate of
elongation. ISO 4674-2 describes a dynamic method using the kinetic energy of a falling perfdulum.
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Rubber- or plastics-coated fabrics — Determination of tear
resistance —

Part 1:
Constant rate of tear methods

WARNING — Persons using this part of ISO 4674 should be familiar with normal
pragtice. This part of ISO 4674 does not purport to address all of the safety problg
assqciated with its use. It is the responsibility of the user to establish appropriate

laboratory
rms, if any,
safety and

nitiate and
scribed are

ent and are
or undated
ES.

n at break
nd testing

t 1: Methods

rval

health practices and to ensure compliance with any national regulatory conditions.
1 Bcope

This| part of ISO 4674 specifies two methods for determining the ‘forces necessary to
progagate tearing of a coated fabric using the constant rate of tear method. The methods d¢
the following:

— method A: tongue tear;

— method B: trouser tear.

2 Normative references

The [following documents, in whole or in part, are normatively referenced in this docum
indigpensable for its application. For dated references, only the edition cited applies. H
refefences, the latest edition of the refetenced document (including any amendments) appli
ISO 1421, Rubber- or plastics-coated fabrics — Determination of tensile strength and elongatic
[SO 2231:1989, Rubber- or plastics-coated fabrics — Standard atmospheres for conditioning a
ISO P286-1, Rubber- or plastics-coated fabrics — Determination of roll characteristics — Par
for determination of length, width and net mass

[SO 2602, Statistiealinterpretation of test results — Estimation of the mean — Confidence inté
3 [lerms-and definitions

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

3.1

peak

point on an autographic trace where the gradient, relative to the force values recorded, changes from
positive to negative

Note 1 to entry: For tear recordings, a peak to be used for calculation is defined by a drop in force of at least 10 %
of the last increasing force value.

3.2

length of tear
measured length of a tear produced by a tearing force from the initiation of the force until its termination
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4 Apparatus and reagents

4.1 Constant rate of extension tensile-testing machine, complying with ISO 1421. Tear forces shall
be recorded by an autographic recorder. If recording of force and extension is obtained by means of data-
acquisition boards and software, the frequency of data collection shall be not less than 8 s-1.

4.2 Clamping device, the width of each jaw shall be no less than the width of the portions of the test
piece to be clamped, i.e. 2150 mm and =50 mm for a tongued test piece, 250 mm for a normal trouser
test piece and 2100 mm for a large trouser test piece (half of 200 mm). For method B, the jaws shall be
twice as wide as the width of the portion to be clamped. This is necessary to ensure that the two legs
are positiorjed as shown in Figure 6 with the edges of each leg correctly aligned with the axis of force
application,

4.3 Equipment in which the test pieces can be immersed in water prior to wet testing.
4.4 Distilled or deionized water, for wetting out the test pieces.

4.5 Wetting agent or surfactant.

5 Atmogpheres for conditioning and testing

5.1 For donditioning
The atmosphere shall be the method of conditioning “1” specified in ISO 2231:1989.
For fabrics foated on one side only, a minimum of 16 h-eXposure is recommended.

For fabrics ¢oated on both sides, a minimum of 24:h.is recommended.

5.2 For testing

The atmosphere shall be selected from'A through E specified in ISO 2231:1989. If it is necessary to
control both temperature and humidity, select the atmosphere from A through C.

NOTE The temperature 23 °C i§ normally the testing atmosphere in temperate countries and 27 P°C is
normally in {ropical and subtropieal countries.

6 Time-interval between manufacture and testing

For all test] purpeses, the minimum time between the manufacture and testing shall be 16 h] For
non-producft tests, the maximum time between manufacture and testing shall be four weeks ang for
evaluations|ibtended to be comparable, the tests, as far as possible, shall be carried out after the Jame
time-intervat:

For products, unless otherwise agreed between the interested parties, the time between the
manufacture and testing shall not exceed 3 months.

7 Method A — Tongued (double-tear) test piece

7.1 Selection and preparation of test pieces

Select 10 test pieces, each 200 mm long x 150 mm wide. Select five test pieces in the longitudinal
direction and five in the transverse direction, from the full usable width and length of the sample (in
accordance with ISO 2286-1).

2 © IS0 2016 - All rights reserved
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Select test pieces for tearing in the transverse direction (i.e. tearing across longitudinal or warp threads
in the case of woven substrates) so that their width is parallel to the longitudinal edge of the coated fabric.

Select test pieces for tearing in the longitudinal direction (i.e. tearing across transverse or weft threads
in the case of woven substrates) so that their width is perpendicular to the longitudinal edge of the
coated fabric.

In each test piece, cut a tongue measuring 100 mm x 50 mm as shown in Figures 1 and 2. Across each
face of the test piece, mark a line ABCD at a distance of 50 mm from the end of the tongue as illustrated

in Figure 2.

Figure 1 — Principle of tongued testpiece

Dimensions ih millimetres
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Figure 2 — Dimensions of tongued test piece

Mark the end of the tear 20 mm from the uncut end in the middle of the strip to indicate the position of
the tear at the completion of the test.

When it is required to determine the properties of wet material, immerse the test pieces for 24 h in
water (4.4), or water containing no more than 0,1 % wetting agent or surfactant (4.5), of about 20 times
the total volume of the test pieces at the room temperature. Immediately after removal from the water,
rinse thoroughly in water and test within 1 min.

© IS0 2016 - All rights reserved 3
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7.2 Procedure

Adjust the test machine to give a rate of jaw traverse of (100 + 10) mm/min, and select the appropriate
load capacity range. Engage and zero the autographic recorder. Adjust the jaw separation to 100 mm.

Clamp the tongue of the test piece centrally and symmetrically in the jaw so that the line BC is just
visible, as illustrated in Figure 3. Clamp the legs of the test piece symmetrically in the other jaw of the
machine so that the lines AB and CD are just visible and the legs of the test piece are parallel to the
tearing force.

Set the test machine in motion at the specified rate of traverse and stop the test after 60 mm of the test
piece has bgemtormteatthetermimationtire:

Observe if the tear does not proceed along the direction of force and whether any threads slip-out from
the fabric rather than being torn. The test is to be considered correct if no slippage occurs.invthe jaws,
no delaminption takes place between coating and base fabric during the test and the tear proce¢ded
and was completed along the direction of application of the force. Other results shall be'rejected umnless
otherwise they are judged to be useful information at the users’ discretion and to®e recorded gs an
informativg value in the test report.

When testing on wet test pieces is required, remove the test piece from the water (in accordance with
the last parpgraph in 7.1), press it tightly between two sheets of blotting paper and immediately darry
out the testlas described above.

If three or rhore test pieces have to be rejected, consider the method as unsuitable.

In this casd, and if the test has been performed with normal;test pieces, the tear resistance may be
assessed either by using another method, e.g. ISO 4674-2, orby re-testing by the present method ysing
large test pleces as described in Annex B.

Dimensions in millimetres

1
I I
I I
I I
I I

B C

N
J
_/
|

Figure 3 — Method of clamping tongued test piece
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7.3

ISO 4674-

Calculation and expression of results

7.3.1 Trace with a series of definite peaks

7.3.1.1 Manual evaluation of tear forces from the chart recording

Annex A gives an example of a calculation.

1:2016(E)

Divide the tear trace, beginning with the first peak and ending with the last, into four equal subsections
(see Annex A). Do not use the first subsection for the calculation. From each of the remaining three

sub

ections,-select-and-note-the-two-highestand-the two lowestpeaks—A-peakforecaleula

ion is 10 %
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inreg

For
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For
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Newltons, for each direction tested and round it to two significant figures.

If re

~

3.

>

nn
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subg

defiped in 3.1.

For ¢

Fron

New(tons, for,each direction tested and round it to two significant figures.

Ifre

the 1]nean values calculated for each direction (in accordance with ISO 2602).

Derocotoror ot —IT

coTtTroToy

in force as defined in 3.1.

e evaluation of peaks derived from dense fabrics with large numbers of threads percent
pne from the chart recording manually, the speed of the chart paper should preférably
lation to the tearing speed.

each test piece, calculate the arithmetic mean of the 12 peak valuestobtained, in
ired, record the minimum and maximum peak force from the three subsections for eac

manual evaluations, a limited number of selected peaks is chosén to keep calculation
ptable limits. For calculations including all peaks, the electronic evaluation method (s¢
mmended.

h the mean calculated for each test piece, calculate thewoverall arithmetic mean of the t

|.2 Calculation using an electronic'device
bx A gives an example of a calculation.

e the tear trace, beginning with the first peak and ending with the last, into four equal
Annex A). Do not use the-first subsection for the calculation. From each of the rema
ections, record all peaks. A'peak for calculation is characterized by at least a 10 % droj

bach test piece, calculate the arithmetic mean using all the peaks recorded.

h the mean catelilated for each test piece, calculate the overall arithmetic mean of the t

imetreisto
be set to 2:1

Newtons. If
h test piece.

time within
e 7.3.1.2)is

par force, in

uired, calculate the coefficient of variation to.the nearest 0,1 % and the 95 % confidence limits of
the ean values calculated for each direction (in-accordance with ISO 2602).

subsections
ining three
b in force as

par force, in

Huired,-calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidemce limits of

7.3.2 Trace without definite peaks

When the trace does not show definite peaks and consists of a relatively smooth curve as shown in
Figure 4, divide up the trace as in 7.3.1 and ignore the first subsection. Draw two lines parallel to the
baseline so that one forms a tangent with the highest part of the curve and the other with the lowest
part of the curve. Determine the forces corresponding to these lines and record the arithmetic mean as
the result.

Express the result in Newtons. Calculate the arithmetic mean of the results for each direction tested

and

round it to two significant figures.
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Figure 4 — Autographic trace without‘definite peaks

1lues calculated for each direction (in accotdance with ISO 2602).

d B — Trouser-shaped (single-tear) test piece

tion and preparation of test pieces

5t pieces each 200 mm longx 50 mm wide. Select five test pieces in the longitudinal direq
he transverse directien, from the full usable width and length of the sample (in accord
86-1).

ieces for tearing,in the transverse direction (i.e. tearing across longitudinal or warp thr
ieces for'tearing in the longitudinal direction (i.e. tearing across transverse or weft thr

of wowen substrates) so that their width is perpendicular to the longitudinal edge o
C

calculate the coefficient of variation to the nearest 0,1 % and the 95 % confidence limits of

tion
ance

eads

f woven substrates) so that their width is parallel to the longitudinal edge of the coated fabric.

eads
[ the

Make a slit longitudinally in each test piece, beginning from the middle of the width, 100 mm in length
(see Figure 5).

Make a mark 25 mm from the uncut end in the middle of the strip to indicate the position of the end of
the tear on completion of the test.
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Dimensions in millimetres

Key

Whd
watd

200
|
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3 |
\ | \
|
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]
\
2 1

Cut

mark indicating end of tear

Figure 5 — Trouser-shaped test piece

n it is required to determine the properties of wet material, ilmmerse the test pieces
r (4.4), or water containing no more than 0,1 % wetting agenf or surfactant (4.5), of abq

for 24 h in
ut 20 times

the flotal volume of the test pieces at the room temperature. linimediately after removal from the water,

rins

Test
part

8.2

Adju
load

Clamp a test piece symmetrically.in the jaws with one leg in each jaw and with the uncut en

piec

Takd
dire

e thoroughly in water and test within 1 min.

pieces 200 mm wide may be tested in accordanceswith 8.2 by agreement between th
ies. Recommendations for the use of such test pieees are given in Annex B.

Procedure

st the test machine to give a rate of jaw traverse of (100 + 10) mm/min, and select the
capacity range. Engage and zero the-autographic recorder. Adjust the jaw separation to

b remaining free (see Figur&6).

care to ensure that eaeh leg is fixed in a jaw so that the beginning of the tear is pa
Ction in which the tearing force is applied.

b interested

hppropriate
100 mm.

d of the test

rallel to the

&%

Figure 6 — Clamping of trouser-shaped test piece

Set the test machine in motion at the specified rate of traverse and continue tearing until the test piece
is torn to the termination line.

Observe if the tear does not proceed along the direction of force and whether any threads slip out from
the fabric rather than being torn. The test is to be considered correct if no slippage occurs in the jaws,
no delamination takes place between coating and base fabric during the test and the tear proceeded
and was completed along the direction of application of the force. Other results shall be rejected unless

© ISO 2016 - All rights reserved
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otherwise they are judged to be useful information at the users’ discretion and to be recorded as an
informative value in the test report.

When testing on wet test pieces is required, remove the test piece from the water (in accordance with
the sixth paragraph in 8.1), press it tightly between two sheets of blotting paper and immediately carry
out the test as described above.

If three or more test pieces have to be rejected, consider the method as unsuitable.

In this case, and if the test has been performed with normal test pieces, the tear resistance may be
assessed either by using another method, e.g. [SO 4674-2, or by re-testing by the present method using

large test pieces-as-deseribedinAnnexB-

8.3 Calcylation and expression of results

From the trpce obtained, calculate the results as described in 7.3.

9 Precision

The precisipn of the methods is not known.

10 Test report

The test regort shall include the following particulars:
a) arefergnce to this part of ISO 4674, i.e. ISO 4674-1;
b) the method used (method A or method B);

c) the datg of the test;

d) adescrjption or details of the coated fabrictested;

e) the meqn tear strength, in Newtons, in the longitudinal and transverse directions and (if required)
the coefficient of variation and 95 %.\confidence limits of each mean value;

f) informative values if any;
g) the sampling scheme usedyif known;

h) whethgqr the test piecés were tested in their conditioned state or wet, the test atmosphere used and
the durption of the.conditioning or immersion period;

i) any deyiationsfrom the procedures specified.

8 © IS0 2016 - All rights reserved
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Annex A
(informative)

Example of calculation of tear force

A.1 _Example of tear trace

An example of a typical tear trace is given in Figure A.1,
a 1 2 3

< -1

1

X
Key
X  firection of tear
F  load
a gnore;
b

Approximate range of medium-sized peaks.

Figure A.1 — Example of typical tear trace

For manual evaluation, A indicates the two highest peaks in each subsection, and V represents the two
lowest peaks in each subsection.

For electronic evaluation, use all peaks in subsections 1, 2 and 3 which show a drop in force 210 %.

© IS0 2016 - All rights reserved 9
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A.2 Alternative approach using medium-sized peak

To facilitate manual evaluations, it is suggested that the approximate range covered by the medium-
sized peaks be used 1/10 of this value rounded to +10 % indicates the drop in force required for the
peak to be usable for calculation purposes.

EXAMPLE
Approximate range of medium-sized peaks 85Nto90 N
10 % of this 8,5Nto9N

Peaks usable for calculation therefore shall have  adrop in force >8 N

10 © IS0 2016 - All rights reserved
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