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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 2493-1 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 first edition, together with ISO 2493-2, cancels and replaces ISO 2493:1992, which has been technically 
revised. In the revision, ISO 2493:1992 was divided into two parts due to different measuring principles. This 
part of ISO 2493 describes the constant rate of deflection and ISO 2493-2 describes the Taber-type tester. 
This part also gives the possibility to use a smaller bending length and a lower bending angle if needed. 
Optional calculation in index form has been added. A precision statement has been added in informative 
Annex A. 

ISO 2493 consists of the following parts, under the general title Paper and board — Determination of bending 
resistance: 

⎯ Part 1: Constant rate of deflection 

⎯ Part 2: Taber-type tester 
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Introduction 

In ISO 2493:1992, two principles for determining the bending resistance were incorporated in the same 
standard, although the two principles were very different. 

One principle involved the deflection of an equal number of test pieces with opposing surfaces towards the 
direction of deflection; this principle is described in this part of ISO 2493. 

The other principle used a Taber-type tester, where the test piece was inserted and deflected to the top side 
and then, without changing the test piece, it was deflected in the opposite direction. This principle is described 
in ISO 2493-2. The method is based on TAPPI Test Method T 489 om-04[4]. 
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Paper and board — Determination of bending resistance — 

Part 1: 
Constant rate of deflection 

1 Scope 

This part of ISO 2493 specifies procedures, based on the two-point loading principle, for determining the 
bending resistance of paper and board. 

NOTE 1 See ISO 5628[1] for a detailed description of the two-point loading principle. 

This part of ISO 2493 applies to the measurement of the bending resistance within the range 20 mN to 
10 000 mN. It is not applicable to corrugated board but can be applicable to the components of such board. 

The bending angle is 15° and the bending length is 50 mm. 

For samples having a bending resistance that is too low to measure with a bending length of 50 mm, a shorter 
bending length, i.e. 10 mm, can be used. 

IMPORTANT — The results obtained when using different bending lengths will not be comparable. 

For boards that tend to be permanently deformed if bent through 15°, the half bending angle, i.e. 7,5°, can be 
used. 

NOTE 2 Taber-type testers and testers using the principle of constant rate of deflection do not give comparable results. 
For this reason, ISO 2493:1992 has been divided into two parts. 

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 
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3 Terms and definitions 

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

3.1 
bending force 
force required to bend a rectangular test piece clamped at one end, the force being measured under the 
conditions specified in this part of ISO 2493 

3.2 
bending resistance 
mean of all valid readings of the measured bending force (3.1) calculated as specified in this part of 
ISO 2493 

NOTE Bending resistance is expressed in newtons or millinewtons. 

3.3 
bending length 
constant radial distance between the clamp and the position on the test piece at which the force is applied 

NOTE See l in Figure 1. 

3.4 
bending angle 
angle through which the clamp rotates while moving from its initial position to the position at which the bending 
resistance is measured 

3.5 
free length 
total length of the test piece that projects from the clamp 

NOTE See L in Figure 1. 

3.6 
bending resistance index 
bending resistance divided by the grammage to the third power 

4 Principle 

Measurement of the force required to bend a test piece clamped at one end through a specified angle, where 
the force is applied at a specified bending length (50 mm or 10 mm). The bending resistance is calculated as 
a mean of the measured forces. 

5 Apparatus 

5.1 Cutter, for preparing test pieces of the required accuracy, for example, a die cutter or a double-knife 
cutter. 

5.2 A bending-resistance tester (see Figure 1), consisting of the following components. 

5.2.1 Clamp (5), not less than 38 mm wide and not less than 20 mm long, adjustable in the direction 
perpendicular to the plane of the test piece, to grip the test piece. In its starting position, the clamp holds the 
test piece in the vertical plane. The clamp shall be capable of being rotated about the axis formed by the 
clamping line at a constant speed of (5,0 ± 0,5) °/s through a bending angle of (15,0 ± 0,3)°. If necessary, a 
bending angle of (7,5 ± 0,3)° may be used; see Clause 10. 
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5.2.2 Knife (2), mounted perpendicular to the initial movement of the test piece (3), applying a centrally 
placed bending force with respect to the width of the test piece. 

The length of the knife edge is (16 ± 2) mm and the edge is parallel to the pivoting axis (4) of the clamp. The 
edge is blunted and the distance from the edge to the pivoting axis of the clamp (l)  is (50,0 ± 0,1) mm. If 
necessary, the distance from the edge to the pivoting axis of the clamp (l)  may be adjustable to 
(10,0 ± 0,1) mm. 

5.2.3 Device for measuring the force (1), exerted on the knife edge by the test piece when it is bent 
through a bending angle of (15,0 ± 0,3)°, or if necessary (7,5 ± 0,3)° (see Clause 10). The accuracy of the 
force for readings from 0 mN to 100 mN shall be ±5 %, and for readings exceeding 100 mN it shall be ±2 %. 

The movement of the sensor in its response direction shall be less than 0,05 mm over the full range of 
measurement. The force sensor has a low sensitivity to lateral forces. 

 
Key 
1 device for measuring the force l bending length 
2 knife L free length 
3 test piece 
4 pivoting axis 
5 clamp 

Figure 1 — Sketch of the bending resistance testing 

6 Calibration 

Calibrate the force sensor and the bending angle sufficiently frequently. The method of calibration depends on 
the type of instrument and reference should be made to the instrument manual. 

7 Sampling 

If the tests are being made to evaluate a lot, the sample shall be selected in accordance with ISO 186. If the 
tests are made on another type of sample, make sure that the specimens taken are representative of the 
sample received. 

8 Conditioning 

Condition the specimens of paper or board as specified in ISO 187. Carry out the preparation of test pieces 
and the testing in the same conditioning atmosphere as that used to condition the specimens. 
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