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Foreword

This document (EN ISO 1974:2012) has been prepared by Technical Committee ISO/TC 6 “Paper, board and
pulps” in collaboration with Technical Committee CEN/TC 172 “Pulp, paper and board” the secretariat of
which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by November 2012, and conflicting national standards shall be withdrawn
at the latest by November 2012.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 21974:1994.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,

Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement.notice

The text of ISO 1974:2012 has been approved by CEN as a EN ISO 1974:2012 without any modification.



SIST EN ISO 1974:2012

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 19742012
httpsy//standards.iteh.ai/catalog/standards/sist/c5b066a0-e638-415f-870e-
6ac352dbfl 71/sist-en-is0-1974-2012



INTERNATIONAL ISO
STANDARD 1974

Fourth edition
2012-05-01

Paper — Determination of tearing
resistance — ElImendorf method

Papier — Détermination de la résistance au déchirement —
Meéthode Elmendorf

— Reference number
= — ISO 1974:2012(E)

© 180 2012



ISO 1974:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2012 — All rights reserved



ISO 1974:2012(E)

Contents Page
oY =T o S iv
1 ST oY 1 S 1
2 NOIMALIVE FEFEIENCES ...ttt 1
3 Terms and definitioNs....... ... ettt ettt 1
4 T T T oSSR 1
5 Y o 0T 1= 1 {1 =SSR 2
6 ST T 1] ] 11 o S 4
7 L0 o T T LT 1 oV S 4
8 Preparation of t€St PIECES ..ot 4
9 Adjustment and calibration of apparatus ... 5
10 o o= o 11 5
1" Calculation and exXpression Of FESUILS ...............coiiiiiiiiii s 6
111 Te@aring reSISTANCE ..ottt ettt ettt ettt ettt ettt 6
D T = T 14 Vo = SRS 6
11.3  Coefficient of variation................oo ettt et 7
12 LIS 38 =] < e o RS SSSTSR 7
Annex A (normative) Adjustment-and‘maintenance of Elmendorf-type tear testers..................c.ccocociiiin. 8
Annex B (normative) Calibration of \Elmendorftype téartesters ... 10
Annex C (iNformative) PreCiSION ... ..o ettt 12

Bibliography ............co i o ionbrons — AN S eI 06 A0 AR ARG E QT+ reresreesssassessssssssssesssssssssseasasass 14

© IS0 2012 — All rights reserved iii



ISO 1974:2012(E)

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, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 1974 was prepared by Technical Committee ISO/TC 6, Paper, board and pulps, Subcommittee SC 2, Test
methods and quality specifications for paper and board.

This fourth edition cancels and replaces the third edition (ISO 1974:1990), which has been technically revised.
The specification for the tester has been moved from Annex A to Clause 5 and is given in more general terms
so that this International Standard is applicable to a wider range of designs. In addition, new precision data
have been inserted in Annex C.
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Paper — Determination of tearing resistance — Elmendorf method

1 Scope

This International Standard specifies a method for determining the (out-of-plane) tearing resistance of paper. It
can also be used for boards having a low grammage if the tearing resistance is within the range of the instrument.

This International Standard does not apply to corrugated fibreboard, but it may be applied to the components of such
boards. It is not suitable for determining the cross-direction tearing resistance of highly directional paper (or board).

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 186, Paper and board — Sampling to determine average quality

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and procedure for
monitoring the atmosphere and conditioning of samples

ISO 536, Paper and board —'Determination of grammage

3 Terms and definitions
For the purposes of this. document;thefollowing terms-andsdefinitions apply:

31
tearing resistance
mean force per sheet required to continue the tearing started by an initial cut in the test piece

NOTE 1 If the initial cut is in the machine direction, the result is given as the machine-direction tearing resistance;
similarly, if the initial cut is in the cross-direction, the result is given as the cross-direction tearing resistance.

NOTE 2  The tearing resistance is expressed in millinewtons (mN).

3.2
tear index
tearing resistance of the paper (or board) divided by its grammage

NOTE The tear index is expressed in millinewton square metres per gram (mN-m2/g).

3.3
test piece
pack of four rectangular sheets of the same size

NOTE The dimensions depend on the design of the apparatus clamp used (see Clause 8).

4 Principle

An initial cut is made in a test piece (of four superimposed sheets), which is then torn out-of-plane through a
given distance along one single tear line using a pendulum. The work done in tearing the test piece is measured
as the loss in energy of the pendulum.

The mean tearing force of a single sheet is calculated by dividing the work done by the distance torn and the
number of sheets in a test piece.
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