
raising standards worldwide™

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

BSI Standards Publication

BS EN ISO 1974:2012

Paper — Determination of
tearing resistance — Elmendorf
method

Full document details: BS EN ISO 1974:2012

http://www.avadocuments.com/doc/bs-en-iso-1974-2012
http://www.avadocuments.com/doc/bs-en-iso-1974-2012


BS EN ISO 1974:2012 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN ISO 1974:2012.
It supersedes BS EN 21974:1994 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PAI/11, Methods of test for paper, board and pulps.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2012. Published by BSI Standards
Limited 2012

ISBN 978 0 580 70486 4

ICS 85.060

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2012.

Amendments issued since publication

Date Text affected

Full document details: BS EN ISO 1974:2012

http://dx.doi.org/10.3403/00411187
http://www.avadocuments.com/doc/bs-en-iso-1974-2012
http://www.avadocuments.com/doc/bs-en-iso-1974-2012


 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN ISO 1974 
  

 
 May 2012 

ICS 85.060 Supersedes EN 21974:1994

English Version 

 Paper - Determination of tearing resistance - Elmendorf method 
(ISO 1974:2012) 

 

Papier - Détermination de la résistance au déchirement - 
Méthode Elmendorf (ISO 1974:2012) 

 Papier - Bestimmung des Durchreißwiderstandes - 
Elmendorf Methode (ISO 1974:2012) 

This European Standard was approved by CEN on 10 May 2012.  
 
CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European 
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national 
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same 
status as the official versions. 
 
CEN members are the national standards bodies of 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 United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION  
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N 
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG 
 

 

Management Centre:  Avenue Marnix 17,  B-1000 Brussels 

© 2012 CEN All rights of exploitation in any form and by any means reserved 
worldwide for CEN national Members. 

Ref. No. EN ISO 1974:2012: E

Full document details: BS EN ISO 1974:2012

http://dx.doi.org/10.3403/30216365U
http://dx.doi.org/10.3403/00411187
http://www.avadocuments.com/doc/bs-en-iso-1974-2012
http://www.avadocuments.com/doc/bs-en-iso-1974-2012


BS EN ISO 1974:2012
EN ISO 1974:2012 (E) 

3 

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. 
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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, 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, the following terms and definitions apply.

3.1
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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a	 Tearing force.

Figure 1 — Principle of the Elmendorf method

5	 Apparatus

5.1	 Elmendorf-type tear tester, of suitable capacity, consisting of the following parts.

5.1.1	 Stationary frame, mounted on a rigid base and provided with a levelling device. The frame shall be 
held stationary during the measurement by its mass or by attaching the tear tester to a stable stand.

5.1.2	 Pendulum, carried by the frame. The pendulum is formed, in principal, by a sector of a circle and is free 
to swing about a horizontal axis on low-frictional bearings.

To enable a wide range of tearing resistance to be measured, a set of interchangeable pendulums having 
different capacities (see Table 1), or one pendulum having interchangeable weights, may be used. The result 
shall fall within approximately 20 % to 80 % of the maximum reading.

Table 1 — Recommended pendulum capacities

Capacity

mN

2 000

4 000

8 000

16 000
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