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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 techni

cal

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
electrotechnical standardization.
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dures used to develop this document and those intended for its further maintenance
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for
ypes of ISO documents should be noted. This document was drafted in accordance|with
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etermination of moisture expansion

Scope

s document specifies a method for determining the moisture expansion of ceramictiles.

Normative references

bre are no normative references in this document.

Terms and definitions

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

ISO and [EC maintain terminological databases for use in.standardization at the following ad

3.1

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

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

mgqisture expansion

pr

in boiling water

4
Th

Principle

e principle of this doguntent is the determination of accelerated moisture expansion by sy

reljeated tile to boiling-water and measuring the proportional change in length. See addition3
regarding moisture’expansion in Annex A.

5

Apparatis

5.1 .Measuring frame, a suitable type of measuring frame, fitted with a micrometer, d

tra]

Hresses:

pportional accelerated expansion thatresults from subjecting reheated tiles to extended immersion

bjecting a
I remarks

ial gauge,

psducer or similar device, with an accuracy of at least 0,01 % of the dimension of the speciy

nen.

5.2 Reference bars of nickel steel (Invar), of approximately the same length as the test specimens,
fitted with an insulated grip.

5.3 Kiln, capable of firing up to 600 °C, at a rate of temperature rise of 150 °C/h and with a control
over the temperature of 15 °C.

5.4 Boiling apparatus, to maintain the test specimens in boiling deionized or distilled water for 24 h.
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6 Test specimens

For tiles with a nominal area <3600 cm?, 3 whole tiles shall be tested (Table 1). If the size of the
measuring frame is such that a whole tile does not fit, a test specimen shall be cut from the centre of
each tile with a minimum length of 100 mm, a minimum width of 35 mm and the thickness of the tile.

For tiles with a nominal area >3600 cm?, a test specimen shall be cut from the centre of each tile with
a minimum length of 100 mm, a minimum width of 35 mm and the thickness of the tile. Test specimens
shall fit the measuring frame and shall always have an area <3600 cm?.

In the caseof extruded tiles, the length of the test specimens shall be in the direction of the extrusion.

Table 1 — Number of tiles to be tested

Nominal area
A Number of tiles

cm?
A <3600
A>3600

7 Procedure

7.1 Refjring

Refire the|test specimens in a kiln (5.3) with a rate of temperature rise of 150 °C/h and a 2 h step at
(550 + 15] °C. Allow the test specimens to cool inside the kiln. Remove them when the temperature falls
to (70 = 1\[,) °C and keep in a dry desiccator until the samples reach room temperature.

Should anfy of the specimen crack on refiring, catby out a further refiring on a fresh tile with slower
heating anjd cooling rates.

After therimal stabilization for 1 h of thé measuring frame and reference bar at room temperatyre,
register the ambient temperature and determine the initial length of each test specimen, with|an
accuracy ¢f 0,1 %, by comparing with-areference bar. Measure the test specimen twice, with 3 h betwg¢en
measurenjents, at a room temperature within 5 °C from the temperature of the initial measurementg.

7.2 Treptment in boiling'water

Bring deignized or distilled water to boil and immerse the test specimens in the boiling water [for
24 h + 30 min consecutively, ensuring that there is at least 5 cm of water above the specimens, and that
they do n¢t touchfeach other or touch the base or sides of the container. Remove the test specimg¢ns
from the lpoiling water. Allow them to cool to room temperature, ensuring that the test specimens|do
not touch [each other. Measure them 1 h + 5 min after removal from the boiling apparatus, and aghin
after a further 3 h + 5 min. Record the measurements as in 7.1. For each test specimen, determine fhe
mean of the two measurements prior to treatment in boiling water, the mean of the two measurements
after treatment in boiling water, and then determine the difference between the two mean values.

8 Expression of results

The moisture expansion, expressed in millimetres per metre, is calculated using Formula (1):

AL 1000 ®
L

where
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AL is the difference between the two mean values, in millimetres;
L isthe mean initial length, in millimetres, of the test specimen.
The moisture expansion, expressed as a percentage, may be calculated using Formula (2).

AL
—x100 2
7 (2)

9 rfestreport

The test report shall include the following information:

a) | areference to this document including publication year;

b) | a description of the tiles and the sizes of the tested specimens;

c) | the moisture expansion of each test specimen, underlining the maximui' value obtained

d) [ the average moisture expansion of the tiles.
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Annex A
(informative)

Remarks on the moisture expansion of ceramic tiles

The majority of glazed and unglazed tiles have negligible natural moisture expansion that does not

contribut§To Tiling probiems When the Tiles are correctly 1ixed.

However, [with unsatisfactory fixing practices and in certain climatic conditions, natural meiStfire
expansior] may aggravate problems, especially when tiles are directly fixed to inadequately aged
concrete qubstrates. In these cases, a maximum limit of 0,06 % moisture expansion is frecemmended
when the fest is used.
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