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INTERNATIONAL STANDARD� ISO 11093-9:2019(E)

Paper and board — Testing of cores —

Part 9: 
Determination of flat crush resistance

1	 Scope

This part of ISO 11093 specifies a method for the determination of the maximum flat crush resistance 
of wound paper and board cores.

NOTE	 If the wall thickness of the core is less than 5 mm, the breaking point is not detectable.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machines — Part 1: 
Tension/compression testing machines — Calibration and verification of the force-measuring system

ISO 11093-1, Paper and board — Testing of cores — Part 1: Sampling

ISO 11093-2, Paper and board — Testing of cores — Part 2: Conditioning of test samples

3	 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

3.1
flat crush resistance
quantity calculated from the load acting at right angles to the axis of the test piece at the first maximum 
or levelling off of the crushing force of the load deformation curve

Note 1 to entry: The flat crush resistance is expressed in kilonewtons per metre.

4	 Principle

The test piece is placed between two pressure plates arranged in parallel, so that its axis is parallel 
with the plane of the pressure plates and compressed at a constant plate rate until the first maximum, 
or levelling, of the load has been exceeded.
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5	 Apparatus

5.1	 Compression testing machine, which shall be calibrated and verified to conform to the 
requirements of ISO 7500-1.

The compression testing machine shall be equipped with flat upper and lower platens held rigidly 
parallel during testing, permitting movement in a vertical direction only. The speed of the moving 
platen is the actual rate of travel of the platen while under the load. The force measurement shall have 
an accuracy of ±1 % of the smallest crushing load measured.

The switch-off limit for the crushing force ΔF for a testing machine with an automatic break detection 
is defined by

—	 30 N, or

—	 3 % from the true value.

The testing machine shall be able to carry out the test so that the plates remain parallel in a range of 2 %.

5.2	 Cutting device for making test pieces, capable of producing a cut at 90°± 1° to the axis of the core.

The device shall give a clean cut without feathering and shall not cause deformation of the test piece.

To come in line with daily practice and to make the sampling procedure and preparation of test pieces 
more precise and valid, a circular saw should be used.

6	 Preparation

6.1	 Sampling

Sampling shall be carried out in accordance with ISO 11093-1.

6.2	 Number of test pieces

One test piece shall be taken from each specimen, at least 100 mm from the core ends, using the cutting 
device (see 5.2).

6.3	 Size of test piece

Test pieces cut from cores of nominal internal diameter ≤300 mm shall be (100 ± 1,5) mm long at all points.

Test pieces cut from cores of nominal internal diameter >300 mm shall be (300 ± 1,5) mm long at all points.

6.4	 Conditioning

The test pieces shall be conditioned in accordance with ISO 11093-2.

7	 Procedure

Testing shall be carried out in a standard atmosphere identical to that used for conditioning the test 
pieces (see 6.4).

Place the test piece centrally between the pressure platens, so that its longitudinal axis is parallel to the 
platens.

Crushing shall be accomplished by evenly moving one platen towards the other, or both platens in 
opposite directions towards each other, at a constant relative rate between 50 mm/min and 65 mm/min.
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