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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.

The procqdures used to develop this document and those intended for its further maintenance
described|in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed.for
different f{ypes of ISO documents should be noted. This document was drafted in accordance|with
editorial rjules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention [is drawn to the possibility that some of the elements of this document may be’ the subject

patent rights. ISO shall not be held responsible for identifying any or all such patent’rights. Details
any patent rights identified during the development of the document will be in the\Introduction and
on the ISQ list of patent declarations received (see www.iso.org/patents).

Any trade|name used in this document is information given for the convehience of users and does
constitutd an endorsement.

For an explanation of the voluntary nature of standards, the faeaning of ISO specific terms 4
expressiohs related to conformity assessment, as well as inforiation about ISO's adherence to

World Trdde Organization (WTO) principles in the Technical\Barriers to Trade (TBT), see www
.org/iso/fgreword.html.

This document was prepared by Technical Committee-lSO/TC 6, Paper, board and pulps, Subcommit
SC 2, Test methods and quality specifications for paper\and board.

This second edition cancels and replaces the first'edition (ISO 12625-11:2012), of which it constitutg
minor revjsion.

The main changes compared to the previous edition are as follows:
— Claus¢ 12, addition of new "h)" §tating "clamping ring diameter (89 mm or 50 mm)”.

Alist of al| parts in the ISO 12625 series can be found on the ISO website.

Any feedbpck or questionsten‘this document should be directed to the user’s national standards body.

complete listing of these'bodies can be found at www.iso.org/members.html.
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Introduction

This document is applicable to tissue papers and tissue products. In principle, application to other types
of paper is possible, but is not covered by this document.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD IS0 12625-11:2019(E)

Tissue paper and tissue products —

Part 11:
Determination of wet ball burst strength

1 [ Scope

Thjs document specifies a test method for the determination of the resistance to mechanical pgnetration
(ball burst strength procedure) of tissue paper and tissue products after wetting.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of thdir content
comstitutes requirements of this document. For dated references, only the edition cited applies. For
unflated references, the latest edition of the referenced document (including any amendmentg) applies.

IS0 186, Paper and board — Sampling to determine average quality

ISO 187, Paper, board and pulps — Standard atmosphereor conditioning and testing and prdcedure for
moanitoring the atmosphere and conditioning of samples

ISG 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machine§ — Part 1:
Tension/compression testing machines — Calibratfon and verification of the force-measuring syjtem

ISO 12625-1, Tissue paper and tissue products=— Part 1: General guidance on terms

ISQ) 12625-9, Tissue paper and tissue products — Part 9: Determination of ball burst strength

3 | Terms and definitions
For the purposes of this docurment, the terms and definitions given in ISO 12625-1 and the following apply.
[SQ and IEC maintain terminological databases for use in standardization at the following adfiresses:

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

— | IEC Electfippedia: available at http://www.electropedia.org/

3.1
bufsting force
Fp
maximum force, that a test piece of a tissue paper or tissue product can withstand under the test
conditions, applied perpendicular to its surface

[SOURCE: ISO 12625-9:2015, 3.2, modified — right angle changed to perpendicular]
Note 1 to entry: The bursting force is expressed in newtons (N).

3.2

wet bursting force

maximum force, that a wetted test piece of a tissue paper or tissue product can withstand under the
test conditions, applied perpendicular to its surface

Note 1 to entry: The wet bursting force is expressed in millinewtons (mN).

© IS0 2019 - All rights reserved 1
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3.3
wet burst

5-11:2019(E)

index

wet bursting force of the tissue paper or tissue product divided by the grammage of the conditioned
sample determined by the standard method of test

Note 1 to entry: The wet burst index is expressed in millinewton square metres per gram (mN - m2/g).

3.4
wet burst

retention

ratio, expressed as a percentage, of the burst strength of the wet tissue paper or wet tissue product to

the burst vtrpng‘rh of the same tissue paper or tissue prndm"r in the drv and conditioned state

Note 1 tqd entry: This definition is similar to the definition of wet tensile strength retention;
[SO 1262545:2016, 3.2.

4 Pringiple

A test pigce of tissue paper or tissue product is rigidly clamped at the periphery between t

concentrig
until pene

5 Reagents

5.1 De;])nized water, with a conductivity <0,25 mS/m at 252G, in accordance with ISO 14487. ]
water temperature should be maintained during the test at the.temperature used for conditioning 3
testing.

6 Apparatus

6.1 General

The apparfatus shall be placed on a horizontal surface, free from externally induced vibrations.

6.2 Clamping system

The clamping system is designed to clamp the test piece firmly and uniformly between two concent
annular plane, parallel surfaces. The clamping rings can be activated mechanically or pneumatically

The clamping pressur€ishall be sufficient to prevent slippage during the test, without damaging
test pieces.

annular rings, then wetted with deionized water and submitted to,a perpendicular fo
tration, applied by a ball of a hard, non-deformable, material moving at a constant speed.

The clam

rubber material, typically 1,0 mm to 2,0 mm thick, having an IRHD hardness (International Rub

Hardness

;Eng surfaces of the clamping rings are coated with a commercial grade of a band mads

h

see

(WO
'ce

he
nd

ric

the

of
her

egree) of 70 IRHD to 85 IRHD. The inner edges of the coated band shall be coincident w

ith

the inner diameter of the clamping rings and be at least 12,5 mm wide. The internal diameter of the two
concentric rings shall be (50,0 * 0,2) mm. For an example of a pneumatic clamping system, see Figure 1.

© ISO 2019 - All rights reserved
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1 | load cell 5 movableé centre-ring
2 | travel 6 , pneumatic cylinder
3 | stationary ring 7 . probe
4 | suitable band made of rubber
(e. g. chloroprene rubber)
a | Polished ball.
Figure 1 — Principle of the clamping system, pneumatic fixture
6.3 Penetration system
The penetration (burst)-system shall consist of a spherical ball attached to a rod designed tp transmit
thg force applied to the'ball. The penetration ball shall be made of highly polished stainlesq steel and
shgll have the following dimensions:
— | diameter: (L6-% 0,2 mm);
— | sphericity: better than 1 pm.
The pénétration ball shall be centred with the annular clamps. It is permanently attached to[the end of
a spli@hard rod designed to transmit the force applied to the ball.

6.4 Force measuring system

The force measuring system shall measure the loads with a class of machine range of 1 or better and
shall be calibrated and verified in accordance with the requirements of ISO 7500-1.

The load cell system shall have a measuring range of 0,1 N to 15 N.

The readout system shall have a display that shows the maximum force at burst.

© IS0 2019 - All rights reserved
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6.5 Drive mechanism

The drive mechanism shall consist of a static uniaxial testing machine with a suitable mechanism for
moving either the clamping system or the penetration system so that they approach each other at a
constant rate in a direction perpendicular to the clamping system plane.

The penetration test speed shall be (125 + 5) mm/min.

6.6 Water application system

A water o 5
ml wa

system lige Dosimat ®1 with a volume accuracy of (5,0 + 0,1) ml and capable of delivering 5
within 3 s|to 4 s.

7 Sampling
If the test$ are being made to evaluate a lot, the sample shall be selected in accordance with ISO 186

If the tesfs are being made on another type of sample, make sure that the) specimens taken fre
representftive of the sample.

When sanppling finished roll products, possible presence of adhesives or“mechanical damage shall|be
avoided. Tlherefore, exclude at least the first and the last six winding$ of the roll.

8 Conditioning

8.1 Gerneral

Condition|the samples according to ISO 187, unless-otherwise agreed between the parties concernjed,
and keep them in the standard atmosphere throughout the test.

8.2 Rapid ageing (curing)

8.2.1 G¢neral

The wet sfrength of tissue paper is frequently enhanced by addition of a wet strength agent. A rapid
ageing with heat is frequentlgrsed to develop the maximum wet strength that a tissue paper or tissue
product will achieve after@period of natural ageing at ambient conditions which may vary from a few
days to seyeral weeks, depending on the wet strength agent used.

NOTE The decisiori on whether or not to use rapid ageing will be determined by the user of this documént,
based up01 the information about the tissue paper or tissue product sample being tested. Rapid ageing is n¢t a
requirement of this’"document, but is an allowed option. There is no rule for determining whether to rapid ag¢ or
not, but thq fellowing principles are generally applied.

8.2.2 Production test pieces, which have not left the manufacturing environment, are generally rapid
aged. To rapid age a tissue paper or tissue product, it is recommended to heat in air at (80 * 2) °C for 30 min.

After heating, condition the test piece in a standard atmosphere at (23 £ 1) °C and (50 £ 2) % relative
humidity for at least 1 h prior to testing.

For production inspections where data must be available quickly, rapid ageing conditions of (105 * 2) °C
for 15 min may be used.

1) Dosimat is a trade name of a commercially available product. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

4 © IS0 2019 - All rights reserved
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.3 Test pieces which have been delivered to the market are generally not rapidly aged.

Preparation of test pieces

9.1 General

Test pieces shall be free of areas containing creases, dirt or visible damage.

9.2 Preparation of test pieces

Tes
of 1

9.2
bet

9.2

number of plies.

9.2

NO[TE Toilet paper is frequently produced in rolls of perférated sheets. In testing such toilet

cor

mofving the test piece into the clamping system, while the middle sheet is subjected to the test.

10

10

10
cay

10
of {

pel

10

using a pipette;or an automatic volumetric addition system (e.g. Dosimat®?2)).

10
pel

t pieces shall be larger than the clamping area of the testing machine. Prepare at least"10
he sample conditioned as described in Clause 8.

.1 Base paper that has not been converted shall be tested as a single ply, unless otherw
ween the parties concerned.

.2 For tissue products, testing shall be carried out on the produgt\as received, regard

venient to remove a specimen consisting of three connectédsheets. The outer two sheets should

Procedure

1 Turn on the power of the testing machine at least 30 min prior to testing.

inot be identified, ensure that the Same side of all test pieces is clamped uppermost.
he penetration system.amd the top surface of the test piece to (25 + 0,5) mm. Set the rate a]
netration system and-test piece approach each other to (125 + 5) mm/min.

4 Carry outthe wetting procedure of the test piece by adding 5 ml of deionized water in

5 When adding the deionized water, the delivery tip of the system touches the upper sur
netration ball (6.3), so that the water drips from the ball onto the test piece.

est pieces

ise agreed

ess of the

.3 Cutatleast 10 test pieces which are larger than the clamping area of the clamping system (6.2).

tissue it is
be used for

2 Clamp the conditioned test piece top side up without applying any tension to it. If the top side

3 After clamping the test-piece in the clamping device, adjust the distance between the lpwest part

which the

3sto4s

face of the

10.6 Record the maximum value of the force at burst as the bursting force Fy, to three significant
figures.

10.7 Dry the clamping and penetration systems.

10.8 Perform the above sequence with the remaining pieces until at least 10 valid results are obtained.

2)

See the footnote in 6.6.
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11 Calculation

Determine the average value IFW of the wet bursting force for the 10 test pieces.

If required, determine the wet burst index, Xy, expressed in millinewton square metres per gram

[mN-m2/g] using Formula (1):

Xy =W (D
g
where
IEW is the mean wet bursting force, expressed in millinewtons [mN];
g is the grammage of the sample, expressed in grams per square metre [g/mZ2],
If requiredl, determine the wet burst retention, Wp, as a percentage using Formula £27:
w, :_EW x100 2)
F'p <1000
where
FW is the mean wet bursting force, expressed in millinewtons [mN];
ED ?s the mean burst force of the conditioned tissue sample in newtons [N], determined accord-
ing to ISO 12625-9.
NOTE Fp is measured according to ISO 12625-9 with.aelamping ring diameter of 89 mm. Ring tests have not
shown any|significant difference in results between measurements with a 50 mm and 89 mm ring diameter.
12 Test report
The test r¢port shall include the following information:
a) areference to this document,i.e 1SO 12625-11:2019;
b) date gnd place of testings
c) complete identificationof the sample tested;
d) the njean wet-bursting force I;W, in millinewtons, to three significant figures, the standard
deviation and+the maximum and minimum values measured;
e) if reqpited, the wet burst index Xy, in millinewton square metres per gram, to three significant
figures;
f) ifrequired, the wet burst retention Wg, in percent, rounded to one decimal place;
g) whether the test piece was rapid aged, and under which conditions;
h) clamping ring diameter (89 mm or 50 mm);
i) anydeparture from this document and other circumstances that may have affected the test results.
6 © IS0 2019 - All rights reserved
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