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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Sampling and basis for acceptance
Determination of dimengions and surface quality

Determination of water absorption, apparent porosity, apparent relative density and

Determinatieirof modulus of rupture and breaking strength
Determination of impact resistance by measurement of coefficient of restitution
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Part 7:
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Part 8:
Part 9:

Determination of linear thermal expansion

Determination of resistance to thermal shock

Part 10: Determination of moisture expansion

Part 11: Determination of crazing resistance for glazed tiles
Part 12: Determination of frost resistance

Part 13: Determination of chemical resistance

Part 14: Determination of resistance to stains
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— Part 15: Determination of lead and cadmium given off by glazed tiles

— Part 16: Determination of small colour differences
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Ceramic tiles —

Part 4:
Determination of modulus of rupture and breaking
strength

1 (Scope

Thip part of ISO 10545 specifies a test method for determining the modulus of rupture and breaking
strgngth of all ceramic tiles.

NOTE ISO 13006 provides property requirements for tiles and other useful information on thes¢ products.

2 |Normative references

The following documents, in whole or in part, are normativelyireferenced in this documgnt and are
indispensable for its application. For dated references, omnly“the edition cited applies. For undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

(%)

[SO}48:2010, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness betwgen 10 IRHD
and|100 IRHD)

[SO|13006, Ceramic tiles — Definitions, classificdtion, characteristics and marking

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

3.1
breaking load
F
forde necessary to cause)the test specimen to break, as read from the pressure gauge

Note 1 to entry: Se€.7.5 and Figure 1.
Note 2 to entpy: The breaking load is expressed in newtons.

3.2
brefaking strength
S
force obtained by multiplying the breaking load by the ratio (span between support rods)/(width of the
test specimen)

Note 1 to entry: See Formula (1) in Clause 8.

Note 2 to entry: The breaking strength is expressed in newtons

3.3

modulus of rupture

R

quantity obtained by dividing the calculated breaking strength by the square of the minimum thickness
along the broken edge

Note 1 to entry: See Formula (2) in Clause 8.
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Note 2 to entry: The modulus of rupture is expressed in newtons per square millimetre.

4 Principle
Determination of the breaking load, breaking strength, and modulus of rupture of a tile by applying a

force at a specified rate to the centre of the tile, the point of application being in contact with the proper
surface of the tile.

5 Apparatus

5.1 Dryipg oven, capable of being operated at (110 + 5) °C.

Microwavs, infrared or other drying systems can be used provided that it has been detérniined that
equal results are obtained.

5.2 Recgrding pressure gauge, accurate to 2,0 %.

5.3 Two|cylindrical support rods, made of metal, the parts in contact withithe test specimens bg¢ing
covered with rubber having a hardness of (50 + 5) IRHD, measured in accordance with ISO 48.

One rod shill be slightly pivotable (see Figure 2) and the other shallbe)slightly rotatable about its ¢wn
axis. See Table 1 for relevant dimensions.

5.4 Central cylindrical rod, of the same diameter as the support rods (5.3) and covered with the same
rubber, forftransmission of the load.

This rod sHall also be slightly pivotable (see Figure 2)..See Table 1 for relevant dimensions.

Table [1 — Diameter of rods, d, thickness of rubber, £, and overlap of tile beyond the edge
supports, Iy

Dimengions of tile, Diameter of rod, Thickness of rubber, Overlap of tile beyond
L 3 T the edge supports
L
mm mm mm mm
18 £ L <48 5+1 10,2
48 £ L <95 10+1 2,5+0,5
If=95 201 5+1 10

6 Test specimens

6.1 Select the specimens at random from the lot to be tested. Whenever possible, whole tiles shall be
tested. However, it might be necessary to cut exceptionally large tiles (that is, those greater than 600 mm
in length) and some non-rectangular shapes in order to fit them in the apparatus. Rectangular test
specimens of the largest possible size shall then be cut, having their centres coinciding with the centres of
the tiles. In case of doubt, results obtained using whole tiles shall always be preferred to results obtained
with cut tiles. If cut tiles are used, it shall be noted in the test report.

NOTE Tiles up to 600 mm are tested as is. [f the tile is greater than 600 mm, the tile is cut and the dimensional
ratio of the original tile is be maintained in the cut piece.

6.2 The minimum number of test specimens for each sample is given in Table 2.
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Table 2 — Minimum number of test specimens

Dimension of tile
L

mm

Minimum number of test specimens

18<L <48 10

48 <L <1000

L>1000
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Procedure

Remove any loosely adhering particles from the back of all test specimens,with a stiff|

until they reach room temperature. Test specimens shall be tested not later’than 3 h afte
'hed room temperature.

Place a test specimen on the support rods (5.3), with the glazed-or proper surface up
the test specimen projects by a length /1 (see Table 1 and FigureJl) beyond each support

In the case of reversible tiles, such as unglazed ceramic{mosaic tiles, it does not matter
he tile is uppermost. For extruded tiles, place the test specimen so that the projecting ribs

at right angles to the support rods.

For tiles with a relief surface, place a second layer of rubber, of the appropriate thickng
le 1, on the central rod (5.4) in contact with the relief surface.

Position the central rod equidistant between the support rods. Apply the load evenly in
b obtain a rate of increase in stress of (1 + 0,2) N/mm?2 per second; the actual rate per seq
ulated by Formula (2) given in Clause 8. Record the breaking load E

Calculation

only the resultsfortest specimens that break within a central portion of length equiva
d of the distance)between the supporting rods to calculate the mean breaking strength an

mo

ulus of rupfure. A minimum of five acceptable results is necessary to calculate the mean

brush. Dry

) test specimens in the drying oven (5.1) maintained over 105 °C during at least 24 h, apd let them

r they have

bermost so
rod.

which side
are at right

les to the support rods. For all other rectangular tiles, place the test specimens so that the Jonger side,

ss given in

such a way
ond can be

lent to one
d the mean
value.

If there arefewer than five acceptable results, a second sample shall be tested consisting of twice the
ber oftiles. A minimum of 10 acceptable results is then required to calculate the averag

nu

b value.

A
b
where
F  isthe breaking load, expressed in newtons;
I> isthe span between the support rods (see Figure 1), in mm;
b isthe width of the test specimen, in mm.
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