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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
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Introduction

263:2011(E)

The flat crush resistance of laboratory-fluted corrugating medium is regarded as an important property
because it is an indication of the potential flat crush resistance of corrugated fibreboard made from that
medium. The corrugated medium is fluted by passing it between heated rollers. Two different test procedures
are then widely used:
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e fluted corrugating medium is compressed immediately after fluting (i.e. 5 s to 8 s after flu

e fluted corrugating medium is conditioned for 30 min to 35 min under standard Ig
bnditions before being compressed.

dure a) generally gives considerably higher results than those obtain€d “with proce
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INTERNATIONAL STANDARD ISO 7263:2011(E)

Corrugating medium — Determination of the flat crush
resistance after laboratory fluting

1 Scope

This International Standard specifies two methods for the determination of the flat crush resistance of a
corrugating medium after laboratory fluting.

The procedures are applicable to any corrugating medium intended to be used; after fluting, in the
manufacture of corrugated board.

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

ISO 1B6, Paper and board — Sampling to determine average quality

ISO 1B7, Paper, board and pulps — Standard atmasphere for conditioning and testing and procedure for
monitpring the atmosphere and conditioning of samples

ISO 5B6, Paper and board — Determination of grammage

ISO 1B820, Paper, board and corrugated-fibreboard — Description and calibration of compression-testing
equipment

3 Tlerms and definitions
For the purposes of this-decument, the following terms and definitions apply.

31
flat cr'||\USh resistance
maxinpum force'that a corrugated test piece will withstand before the flutes collapse under an in¢reasing force
applied perpendicular to its surface

NOTE Flat crush resistance is expressed in newtons.

3.2
flat crush resistance index
flat crush resistance divided by the grammage

NOTE The result is expressed in newton square metres per gram (Nm2/g).

4 Principle
Fluting of the corrugating medium by passing it between heated rollers, and its formation into single-faced

corrugated board using pressure-sensitive adhesive tape as the facing. Application of a crushing force, in the
direction perpendicular to the plane of the flutes, and determination of the flat crush resistance.

© 1SO 2011 — All rights reserved 1
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5 Apparatus

5.1

5.2 Fluter,

Cutting device, for cutting the test pieces to the dimensions required.

consisting of a pair of matched steel corrugating rolls.

The roll temperature shall be maintained at 175 °C + 8 °C. The temperature is controlled by any suitable
method. Check the temperature when the rolls are in motion.

One roll is motor-driven at 4,5 r/min + 1,0 r/min and the rolls are held in mesh by a force of 100N+ 10 N
exerted between the rolls and distributed evenly across the teeth, under test conditions. In some instruments,

the force bet

een the rolls is npplind hy a anring nhting ina slide_In such instruments. friction in this
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the force which acts upon the test piece being considerably less than the force requi
rolls initially. When verifying that an instrument conforms to the requirements given
is therefore necessary to measure the force required to just prevent the undriven rol
s the driven roll, from a position about 200 ym away.

characteristics of each roll are the following (see also Figure 1):

eter 228,5 mm = 0,5 mm
width 16 mm £ 14mm

bf teeth 84 (seeNote below)
[ teeth at peak 1,5 mm £ 0,1 mm

f teeth at base
teeth

2,0 mm + 0,1 mm
4,75 mm £+ 0,05 mm

between teeth (peak-to-peak around the arc) 8,55 mm + 0,05 mm

timize the matching of pairs of rolls, pairs of rolls should be selected in which the differen

mmended. Prior to first use, the rolls should be run at the operating temperature for abg
rasive on the teeth. The two rells‘should then be marked in some way so that, after remo
bintenance, they can be reassembled with exactly the same teeth in mesh.

ome fluters, a full roll is net used.

Dimensions in milli
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red to
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Figure 1 — Profile of corrugating rolls
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5.3 Rack and comb.
5.3.1 Rack, at least 19 mm wide with a profile corresponding to the teeth of the corrugating rolls.

The rack has nine full teeth and one incomplete tooth at each end so as to form 10 valleys. The tooth spacing
is 8,55 mm + 0,05 mm and the height of the teeth is 4,75 mm + 0,05 mm. (See 2 in Figures 2 and 3.)

5.3.2 Comb, at least 19 mm wide with 10 prongs, 3,4 mm + 0,1 mm high. (See 1 in Figures 2 and 3.)

The rack (5.3.1) and comb may be replaced with an automatic device, provided it can be demonstrated that
this device will produce the same results.

7

Key
1 comb
2 ragk
Figure 2 — Profile of comb and rack
Dimensiorjs in millimetres
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Figure 3 — Dimensions of comb and rack
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5.4 Pressure-sensitive adhesive tap, for example 3M grade 410 tape'), at least 15 mm wide.

The tape shall be of low stretch and have good adhesion properties and it shall not transfer moisture to the
substrate during the test.

5.5 Flat crush tester, motor-driven, fixed-platen type in accordance with ISO 13820.

6 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 magleomanothertype—of-sampte;make—sure—thatthe—specimens—takemarerepresentativejof the
sample receied.

7 Conditioning

When using t:l:e reconditioning procedure (see 9.3), before preparation of the test piec€s; condition the semple
for at least 4 i in one of the conditioning atmospheres specified in ISO 187.

8 Preparation of test pieces

If the flat crugh resistance index is required, determine the grammage'\of the conditioned specimens (pefore
the preparatign of test pieces) as described in ISO 536.

Cut at least 10 test pieces having a width of 12,7 mm + 0,1 mm and a length between 150 mm and 160 mm,
the length bding cut in the machine direction. Care should/be taken not to damage the edges of the test
pieces and they should not be handled more than is necessary.
A test piece width of 15,0 mm + 0,1 mm may be used; provided that the corrugating roll width is greatgr than
the test piece|width. If a test width of 15 mm is used, the force between the corrugating rolls, as defined jn 5.2,

is to be adjugted to 118 N+ 10 N. The use of a-15 mm test piece width is not to be considered as bging in
accordance with this International Standard.and its use is to be stated in the test report.

9 Procedure

9.1 General

The compression test may be carried out immediately after fluting (see 9.2) or after reconditioning (see 9.3).

9.2 Testing immediately after fluting

If the test is to be carried out immediately after fluting, the total time between discharge of the fluted test piece
from the fluting rolls and the initial application of the crushing force shall be 5 s to 8 s. Arrange all equipment
to facilitate completing the operations in the specified time.

For the most reliable results, the times shall be maintained within the 5 s to 8 s time limit from the discharge of
the fluted test piece from the fluter to the initial application of force in the compression tester. To do this
expeditiously, pre-cut the adhesive tape (5.4) that is to serve as the facing to its prescribed length (at least
120 mm long) and adhere one end of each strip lightly to the workbench.

1) 3M grade 410 tape is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

4 © 1S0O 2011 — All rights reserved
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Testing after 30 min of reconditioning

If the test is to be carried out after reconditioning, the composite test piece (i.e. the fluted test piece attached
to the adhesive tape) shall be reconditioned for 30 min to 35 min in the conditioning atmosphere used to
condition the samples (see Clause 7). If the test is carried out on reconditioned samples, all of the composite

test pi

9.4

eces may be formed prior to testing.

Fluting and testing

Start the motor and heat the corrugating rolls (see 5.2) to 175 °C £ 8 °C. Taking care that one edge is flat on
the guide, feed a test piece into the corrugating rolls with its longer side perpendicular to the nip. When the
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s rest on the flat surfaces at each end of the rack.

the comb (5.3.2) over the corrugated test piece and press down so that it is held firmly in
Ck, ensuring that the test piece is bottomed uniformly in each of the flutes.

n the ends of the corrugated test piece to facilitate the further remoyal, of the test piece fr|
lace a strip of the adhesive tape (5.4), at least 120 mm long, adhesive side down, along
and apply pressure (preferably by means of a flat rigid block) té/the tape in contact with
and the test piece ends. Carefully withdraw the comb from the flutes, without damage to f

imately equal

the valleys of

A rolling motion of the comb as it is placed on the test piece aids in forming the test pieces on the rack.

bm the comb,
the tips of the
he tips of the
he test piece,

and lift the resulting 10-flute composite test piece out of the rack, If more than 10 flutes are formed, crush the

extra

Care
the ta

Perfofm the flat crush tests either immediately or-after reconditioning (in the same conditionin

used {

Place

upwaids. Start the compression and read; to the nearest 5 N, the maximum force registered wh

crush

If the
point,

Repedt the procedure forithe remaining test pieces until a total of at least 10 valid results have b

10 E

10.1

lute(s) by hand prior to testing.

should be taken to avoid distortion of the flutes caused by applying too great a pressure
be to the tips of the flutes.

0 condition the samples).
the composite test piece centrally on:the lower platen of the crush tester (5.5) with the un

ng the flutes.

reject the results.

xpression of results

Flat'crush resistance

hen adhering

j atmosphere

covered flutes
en completely

lutes have been pressed(askew during the compression or if they have come away from the tape at any

ben obtained.

Calculate the mean flat crush resistance, to the nearest 5 N, from the valid results.

Calculate the standard deviation from the mean of the valid results.

To assist in the immediate identification of the results, for many purposes, it may be most convenient to
express the results in the form

CMT, =350 N

CMT,o =250 N

where CMT denotes “corrugated medium test” and the subscript denotes the time, in minutes, for
reconditioning.
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10.2 Flat crush resistance index

If required, calculate the flat crush resistance index, X, in newton square metres per gram, using the equation:

F is the mean flat crush resistance, in newtons;

g isth

Report the flaf crush resistance index to three significant figures.

11 Precisipn

Where a rigid platen tester is used and crushing commences 5 s to 8 s after the .emergence from flu
repeatability of 5 % and a reproducibility of 11 % have been found for the test results, each of which
average of 1P determinations. These data were obtained in an interlaboratory-trial among 53 labor3
using rigid plgten testers (Reference [2]).

Where the test specimen is conditioned before fluting and reconditioned30 min after fluting, a repeatab

9% and a neproducibility of 11 % have been found for test results, each of which is an avers
10 determinafions. These data were obtained in an interlaboratory trial among 14 laboratories (Referenc

12 Test report

The test repoft shall include the following informatiop:

a) areferenge to this International Standard,.i.e”’ISO 7263:2011;

b) the date and place of testing;

c) the type ¢f tester used (see 5.5) and, where applicable, the rate of loading;
d) a description and identification of the product tested;

e) if tested after reconditiening, the conditioning atmosphere used;

f) the time,[to the-nearest minute, between fluting and crushing (or reconditioning after fluting);

ing, a
is an
ntories

ility of
ge of
b [3]).

Its, to

g) the numberlof valid tests, the arithmetic mean and the standard deviation of all replicate test resy

the nearest 5 N;
h) if required, the flat crush resistance index, in newton square metres per gram, to three significant fig
i) details of any deviation from this International Standard, including if a test width of 15 mm has been

j) any other information that may assist in the interpretation of the test results.

ures;

used;

6 © 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=c3aef66f73f4e1a0f329c19f3fe50cc8

	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 Apparatus
	6 Sampling
	7 Conditioning
	8 Preparation of test pieces
	9 Procedure
	9.1 General
	9.2 Testing immediately after fluting
	9.3 Testing after 30 min of reconditioning
	9.4 Fluting and testing

	10 Expression of results
	10.1 Flat crush resistance
	10.2 Flat crush resistance index

	11 Precision
	12 Test report

