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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
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ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies for voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

3999 was prepared by Technical Committee ISO/TC 219, Floor'coverings.
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INTERNATIONAL STANDARD 1ISO 23999:2008(E)

Resilient floor coverings — Determination of dimensional
stability and curling after exposure to heat

1 cope

This [International Standard specifies a method for determining dimensional stability and| curling of resilient
floor poverings, in the form of sheets and tiles, in linear dimensions after exposure to heat.

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

21
dimensional stability
ability of a resilient floor covering to retain its original dimensions after exposure to heat, unfler specified
condjtions

2.2
curling
vertidal deformation appearing on the specimen after exposure to a heat treatment, under specifigd conditions

2.3
domed

reverse curl

when centered, area of specimen that does not lie flat against support plate

3 Principle

3.1 | Dimensional stability

The felative change in distance between marks or a specific location on a test specimen is medsured before
and 3fter exposure to a heat treatment, under specified conditions. In the case of tiles, measurenpents may be
made usingra'block and dial gauge assembly and marking of the test specimen is not necessarily|required.

3.2 Curling
The vertical deformations are measured in the test specimen after the specified heat treatment.
Test specimens are placed in an oven at an elevated temperature, after which curl and dimensional stability

are determined. In the case of domed material, turn the test specimen over to measure inverted or with the
back of the sample facing up. Measure curl and mark appropriately as negative curl.

© 1SO 2008 — All rights reserved 1
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4 Apparatus

41
of 80+ 2 °C.

Oven, thermostatically controlled and ventilated, capable of being maintained at a uniform temperature

In operation, ensure that radiation from the heating element does not directly reach the test specimens or
support plates.

4.2

Support plates, of solid metal, e.g. aluminium or stainless steel, of dimensions larger than the test

specimen and not less than 1,5 mm in thickness. Ensure that the support plates are kept smooth and polished
so that surface friction does not interfere with free shrinkage or growth of the test specimens. The plates shall

be flat and fr

The shapes and dimensions of the apparatus specified in 4.1 and 4.2 shall be such that:

a) curling @

of dome

b) theclea

c) the verti

4.3 Measl

4.3.1
measuremer]
types of optig
guide when
read incorred

4.3.2
0,1 mm.

Micr

4.3.3 Rigi
240 mm x 24

4.3.4 Square template (for sheet or tileytest specimens), of side 610 mm or 508 mm or 305 mm or 229

Measuring equipment (for sheet or tile test specimens): preferably an optical bench, for non-cq

a of convevy - or coneavewarn.
PCOTCOoTTv oo oooavovwvar o~

an be measured without removing the test specimens from the support plates, ex¢ept in the
[ material;

ance between the plates and the vertical walls of the oven is > 50 mm;
Cal clearance between the support plates and between the plates and the oven is > 100 mm
ring device.

ts. The equipment shall have a range of at least 200 mm»and a precision of + 0,02 mm. For
al benches, take care that the test specimen is properly seated against the base horizontal

case

ntact
many
ndex

b specific measurement is being taken. Test specimens with concave or convex edges can be

tly.

pmeter (for sheet or tile test specimens), pillar-mounted, or other device accurate to at

| plate (for sheet or tile test specimens), of steel, squared and finished, of dimen
0 mm with holes for the scores (see’Figure 1).

Dimensions in millin

O O

least

sions

mm.

netres

20 200

 J
 J
20

Figure 1 — Rigid steel plate
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Dimensions in millimetres

4.3.5 Block and dial gauge (for tile test specimens only).
See Figure 2.
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1 eflge1
2 eflge 2
3 eflge3
4 efilge4
A4, tgmplate 610 mm x610 mm
A4, tgmplate 508 mm’ <508 mm
A3 tgmplate 305'mm x 305 mm
Ayg tgmplate 229 mm x 229 mm
a8 VWithin 10 % of the corner of the tile edge.
b

o

4.4 Scoring device, e.g. a single edge razor blade, scalpel or scribe point.

© 1SO 2008 — All rights reserved

Within the central 10 % of the tile edge.
Within 10 % of the corner of the tile edge.
Within 10 % of the corner of the tile edge.

Figure 2 — Apparatus for measuring side length, straightness and squareness
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5 Test specimens

For sheet material, before cutting the test specimens, lay out the product as flat as possible and mark the
direction of manufacture.

Cut out three (3), nominal 240 mm square test specimens, at equal distance, from the sample material (see
Figure 3). The distance between the outer edge of the sample and nearest edge of the test specimen shall be
at least 100 mm. The test specimen edges shall be parallel/transverse to the direction of manufacture.

For tiles, remove tiles from package, discard top and bottom tile, spread them out, then randomly select three
test specimens. The direction of manufacture shall, if possible, be marked on each test specimen.

Dimensions in millimetres

240

2100 240

|

A
 J

Key
b  total width

Figure 3 — Cutting(of test specimens

6 Conditioning

Condition test specimens on a flat surfaee, such as a table surface, to ensure they will contact the sypport
plate uniformly during the measurements.

Condition the test specimens @t a temperature of 23 + 2 °C and relative humidity of 50 + 5 % for a minjmum
of 24 h.

7 Test procedure

7.1 Test specimen preparation

Make eight scores (4.4) on each sheet or tile test specimen approximately 20 mm from the edges. Make four
scores in each direction to form four crosses, at a distance of 200 £ 1 mm (see Figure 4).

Mark the two reference points for measurement on the top of the test specimen and measure, with the wear
surface up, on the block and the optical bench assembly (4.3.1), to ensure that any embossing along the edge
of the test specimen wear surface does not affect the measurements.

To make the scores more easily visible, the scores may be marked with a solution of dye in aqueous alcohol
(i.e. whiteboard marker or equivalent).

Place each test specimen on a support plate (4.2) with its surface facing upward. Condition the test specimen
(see Clause 6).

4 © 1SO 2008 — All rights reserved
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Dimensions in millimetres

20 200

 J
 J

Figure 4 — Scoring of test.specimens

7.2 | Initial measurement

7.2.1| Curling

Meagure the vertical distance between the.support plate (4.2) and the wear surface of the test|specimen in
four |places around the edge (usually.the corners), where the distance is greatest. Carry out the
meagurements with the micrometer (4.3.2):

CAUTION — When handling test-specimens and making measurements, to avoid distortion, do not
apply undue force to the test-specimen.

7.2.2] Linear dimensions

On gach test specimen, determine the length of four measurement sections: two in the npanufacturing
direction (MD) of ‘the flooring material; and two in the transverse or across-manufacturing (TD or AMD)
direction.

Put the rigid plate (4.3.3) on top of the test specimen and measure the length between the crosses formed by
the sgares'(see Figure 1).

Start the heat exposure portion of the test within 1 h of making the initial dimensional measurements.

7.3 Heat exposure

Place the test specimens horizontally on to support plates (4.2), previously placed in the oven (4.1), and allow
to come to (80 + 2) °C. Maintain the test specimens at this temperature for 6 h *2)5 min in the oven.

© 1SO 2008 — All rights reserved 5
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7.4 Reconditioning

Remove the test specimens from the oven. Allow the test specimens to recondition (see Clause 6) for 24 h
(unless otherwise specified for the product). Do not remove the test specimens from the metal plate until the

reconditionin

g time has elapsed and the measurements are to be performed.

7.5 Final measurement

After recondi

7.5.1 Curli

tioning, measure the dimensional changes to the test specimen.

ng.

Re-measure
points for bot

curling as described in 7.2.1. Make sure that the optical device (4.3.1) is at the same-refe
h the initial and final measurements.

7.5.2 Linedr dimensions

7.5.21 Fq

Make sure t

crosses form
that the optig

7.5.2.2 Fq

Place the teg

Figure 2).

8 Calcul

8.1 Curlin

Calculate the
specimens. H

r sheet and tile test specimens
b place the rigid metal plate on top of the specimens and re-measure the length betwee

ed by the scores, i.e. the new distance of each measurement section (see Figure 1). Make
al device (4.3.1) is at the same reference points for both the initial and final measurements.

r tile test specimens measured using block and dial.gauge

t specimen on the block and dial gauge (4.3.5). Recgord the length at the specified location

ation and expression of results

g

mean value of the four differences for each test specimen and the mean value for the thre
Express the results in millimetres to the nearest 0,5 mm.

8.2 Dimensional stability

For each of {
test specime
The linear ch

(Lo — L

he test directiohs, record the variations for the six length measurements (two readings from
hs). Calculate-the dimensional change for each measurement section related to the initial Ie
ange, expressed as a percentage, is given by Equation (1):

)

'ence

h the
sure

(see

b test

three
ngth.

<100

(1)

Lo
where
Ly

Ly

is the initial length (7.2.2);

is the length after test (7.5.2).

For each of the test directions, calculate the mean value of the six results and express it both as a percentage
to the nearest 0,05 % and as the change in length in millimetres.
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Precision

No data currently available.

10 Test report

The test report shall include at least the following information:

a)

the test method used, together with reference to this International Standard, i.e. ISO 23999;

date(s) on which the tests were carried out;

all the information required for the complete identification of the product tested, including
¢olour, and manufacturer’s reference number(s);

previous history of the sample from which the test specimens were drawn;

all operating details not specified in this International Standard, or regarded as optional,
details of any incident that may have influenced the result(s);

the test results obtained, as changes in dimensions:
1) the mean value of linear change in dimension for eachidirection,

) the maximum values for each direction,

AO-

3) the mean value for curling,

B

) the mean value for initial curling, if any;

International Standard which may have affected the results.
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