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INTERNATIONAL STANDARD ISO 8067:2008(E)

Flexible cellular polymeric materials — Determination of tear
strength

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This standard does not purport to address all of the safety problems, if any, associated with
its use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

1 Scope

This International Standard specifies two methods for the determination of the tear strength of flexible cellular
polymeric materials:

— method A, using a trouser test piece;

— method B, using an angle test piece without a nick.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1923, Cellular plastics and rubbers — Determination of linear dimensions

ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines — Part1:
Tension/compression testing machines — Verification and calibration of the force-measuring system

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
31

tear strength

R
maximum force per unit thickness observed when stretching a test piece to rupture

4 Apparatus

The tear strength shall be measured on a tensile-testing machine which will indicate the force at which rupture
of the test piece takes place. An automatic machine should preferably be used which draws the actual curve,
or a stylus or scale should be used having an indicator that remains at the point of maximum force after
rupture of the test piece.

The accuracy of the test machine shall be class 2 or better as defined in ISO 7500-1.

© 1SO 2008 — All rights reserved 1
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5 Test pieces

5.1 General

The test pieces shall be free of skin, voids and flow lines. If the material exhibits a predominant direction of
cellular structure (orientation of the cells), the trouser test piece shall be taken in such a way that the plane of
the cut subsequently made in the test piece (see Figure 1) is parallel to, and the long dimension of the cut
perpendicular to, the predominant foam-rise direction and the angle test piece shall be taken in such a way
that the plane of the V-shaped side of the test piece (see Figure 3) is parallel to, and the long dimension of the
test piece perpendicular to, the predominant foam-rise direction. If this is not possible, the orientation of the
long dimension of the cut or the V-shaped side of the test piece with respect to the predominant foam-rise
direction shall be stated in the test report.

5.2 Trouser test piece for method A

The trouser test piece shall be a rectangular parallelepiped cut from a sheet of material with a band knife or a
cutting die. Each test piece shall have the dimensions given in Figure 1 and a 45 mm to 55 mm cut shall be
made at one end. The required tear length (25 mm) shall be marked on the test piece. The predominant foam-
rise direction for the trouser test piece is indicated by an arrow in Figure 1.

Dimensions in millimetres

 J
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location of thickness measurement
mark indicating required tear length
cut made in test piece

w N

Q

Predominant foam-rise direction.

Figure 1 — Trouser test piece
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5.3 Angle test piece for method B

The test piece shall be cut from a sheet of material of thickness 10 mm to 15 mm with a die having the
dimensions and shape shown in Figure 2. The predominant foam-rise direction for the angle test piece is

indicated in Figure 3.

Dimensions in millimetres

2100

Y

A

90° +£0,5°

19 +0,05

Key
1 location of thickness measurement of test piece cut out using die

Figure 2 — Angle test piece die

/

Key

1 sheet of material
2 V-shaped side of test piece

a8  Predominant foam-rise direction.

Figure 3 — Predominant foam-rise direction for angle test piece
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6 Number of test pieces
Three test pieces shall be tested.

Additional test pieces may be required if the spread of results is too great (see Clause 9) or to compensate for
deviation in the progress of the tear (see 8.2).

7 Conditioning

Materials shall not be tested less than 72 h after manufacture, unless it can be demonstrated that the mean
results obtained at either 16 h or 48 h after manufacture do not differ by more than + 10 % from those
obtained after 72 h, in which case testing is permitted at either 16 h or 48 h, respectively. Prior to the test, the
test pieces or the material from which the test pieces are to be cut shall be conditioned for at least 16 h in one
of the following atmospheres, unless otherwise specified:

— (23+£2)°C, (50 £ 5) % relative humidity;

— (27 £ 2) °C, (65 £ 5) % relative humidity.

This conditioning period may form the final part of or, in the case of testing 16 h after manufacture, the whole
of the period following manufacture.

In the case of quality-control tests, test pieces may be taken a shorter time (down to a minimum of 12 h) after
manufacture and testing carried out after conditioning for a shorter period (down to a minimum of 6 h) in one
of the atmospheres specified above.

It is recommended that, for referee purposes, the test is performed 7 days or more after the cellular material
has been manufactured.

8 Procedure

8.1 General

After conditioning as specified in Clause 7, measure, in accordance with ISO 1923, the thickness of the test
piece at the location shown in Figure 1 or Figure 2.

8.2 Method A
8.21 Clamp the test piece in the jaws of the test machine, taking care that the jaws grip the test piece

properly. Spread the ends of the test piece so that the force is applied in the direction shown in Figure 4. Start
the test machine with a jaw speed of 50 mm/min to 500 mm/min.

4 © 1SO 2008 — All rights reserved
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Key

1 held in fixed clamp
2 held in moving clamp

a8  Direction of applied force.

Figure 4 — Schematic test arrangement

8.2.2 Where necessary in order to keep the cut in the centre of the test piece while tearing, aid it with light
application of a sharp blade, for example a single-edged razor blade.

Cutting should be the exception and should be avoided because it could influence the result.
Care should be taken when using blades.

8.2.3 When the tear has travelled (25 £ 5) mm along the test piece, record the maximum force on the dial or
scale. If rupture occurs before a length of 20 mm is torn, reject the test piece and take a fresh one.

8.2.4 For referee purposes, a jaw speed of (50 + 5) mm/min shall be used.

8.3 Method B

8.3.1 Clamp the test piece in the jaws of the test machine, taking care to adjust it so that it is symmetrical, in
order that the tension will be distributed uniformly over the cross-section.

8.3.2 Start the test machine with a jaw speed of 50 mm/min to 500 mm/min and record the maximum force.

8.3.3 For referee purposes, a jaw speed of (500 + 50) mm/min shall be used.

© 1SO 2008 — All rights reserved 5
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9 Expression of results

The tear strength R, expressed in newtons per centimetre (N/cm), is given by the following equation:
r=Lx10
d

where
F is the maximum force, in newtons (N), registered on the test machine;
d is the original thickness, in millimetres (mm), of the test piece.
Report the result as the median of the tear strength values calculated for the three test pieces.

If one or more values deviates by more than 20 % from the median, test two additional test pieces and report
the median of all five values.

10 Test report

The test report shall include the following information:

a) areference to this International Standard;

b) a description of the material tested and the type of test piece used;

c) the conditioning used;

d) the jaw speed used;

e) the location of the plane of the cut with respect to the predominant rise direction of the cellular structure;
f) any deviation of the progress of the tear (causing extra test pieces to be tested);

g) the median value of the tear strength;

h) the date of testing.

6 © 1SO 2008 — All rights reserved
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Annex A
(informative)

Precision comparison for the two types of test piece

A.1 Comparative trial

Two types of test piece (the trouser type and the angle type without a nick) were used in the comparative trial.
Two types of flexible polyurethane foam were used:

— sample A: 22 kg/m3 general-purpose polyether;

— sample B: 32 kg/m3 high-hardness polyether.

All the test pieces of a given type of foam were taken from the same test sample using a band knife and die-
cutting.

Testing was carried out in three laboratories in Japan on two days in different weeks.

The conditioning and test methods were in accordance with this International Standard.

A.2 Test results and precision data for each type of test piece

A.2.1 General

The test results and the precision data for the two types of test piece are shown in Tables A.1 and A.2.

The precision data in Table A.2 were calculated in accordance with ISO/TR 9272, Rubber and rubber
products — Determination of precision for test method standards. The precision results given in Table A.2
should not be used for the acceptance or rejection of any group of materials without documentation that the
results of this precision evaluation are actually applicable to the particular group of materials tested.

A.2.2 Repeatability

The repeatability, or local domain precision, for each type of test piece is given, for each repeatability
parameter, by the values in Table A.2. Two test results obtained in the same laboratory (by the proper use of
this International Standard) that differ by more than the tabulated values for , in measurement units, and (r),
in percent, should be considered as suspect, i.e. to have come from different populations, and should suggest
that some appropriate investigative action be taken.

A.2.3 Reproducibility

The reproducibility, or global domain precision, for each type of test piece is given, for each reproducibility
parameter, by the values in Table A.2. Two test results obtained in different laboratories (by the proper use of
this International Standard) that differ by more than the tabulated values for R, in measurement units, and (R),
in percent, should be considered as suspect, i.e. to have come from different populations, and should suggest
that some appropriate investigative action be taken.

© 1SO 2008 — All rights reserved 7
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Table A.1 — Test results

All tear strength values in N/cm

Sample A Sample B
Test lab Method A 2 Method B © Method A2 Method B °
Day 1 Day 2 Day 1 Day 2 Day 1 Day 2 Day 1 Day 2
1 47 4,9 6.9 6.6 4,8 3,8 6.9 6,2
2 5,0 43 6,8 6,7 43 3,2 6,2 6,7
3 5,1 4,8 6,5 6,6 4.2 3,9 6,4 6,7
Mean 4,9 47 6,7 6,6 44 3,6 6,5 6,5
NOTE Test speed = 500 mm/min.

a

b

Trouser test piece.

Angle test piece without nick.

Table A.2 — Precision data

Sample Mean value Within laboratory Between laboratory
Test method
(density) N/cm s, r (r) Sp R (R)
A Method A2 4,80 0,325 0,91 19,0 0,275 0,77 16,0
(22 kg/m3) Method B P 6,68 0,136 0,38 5,69 0,150 0,42 6,29
B Method A @ 4,03 0,625 1,75 434 0,520 1,46 36,2
(32 kg/m3) Method B P 6,52 0,375 1,05 16,1 0,271 0,76 11,66

r is the repeatability (in measurement units);

() is the repeatability (in percent of mean value);

s is the within-laboratory standard deviation (in measurement units);

sp is the between-laboratory standard deviation (in measurement units);

R s the reproducibility (in measurement units);

(R) is the reproducibility (in percent of mean value).

NOTE

Test speed = 500 mm/min.

a

b

Trouser test piece.

Angle test piece without nick.

© 1SO 2008 — All rights reserved




BS EN ISO
8067:2008

BSI Group
Headquarters 389
Chiswick High Road,
London, W4 4AL, UK
Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/
standards

BSI - British Standards Institution

BSI is the independent national body responsible for preparing British
Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover. Tel:
+44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001. Fax: +44 (0)20 8996
7001 Email: orders@bsigroup.com You may also buy directly using a debit/credit
card from the BSI Shop on the Website http://www.bsigroup.com/shop

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which
give details on all its products and services. Contact Information Centre. Tel:
+44 (0)20 8996 7111 Fax: +44 (0)20 8996 7048 Email: info@bsigroup.com

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration. Tel: +44 (0)20
8996 7002 Fax: +44 (0)20 8996 7001 Email: membership@bsigroup.com

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsigroup.com/BSOL

Further information about BSI is available on the BSI website at http://
www.bsigroup.com

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may
be reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If
these details are to be used for any other purpose than implementation then the
prior written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright and Licensing Manager.
Tel: +44 (0)20 8996 7070 Email: copyright@bsigroup.com




