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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
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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Ceramic tiles —

Part 4:
Determination of modulus of rupture and breaking
strength

1 (Scope

Thif document specifies a test method for determining the modulus of rupture and breaking strength
of aJl ceramic tiles.

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

2 |Normative references

The following documents are referred to in the text in such-away that some or all of thgir content
conptitutes requirements of this document. For dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendmengs) applies.

[SO|48-2, Rubber, vulcanized or thermoplastic — Detentination of hardness — Part 2: Hardndss between
10 IRHD and 100 IRHD

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

[SOfand [EC maintain terminological-databases for use in standardization at the following addresses:

— |ISO Online browsing platforim: available at https://www.iso.org/obp

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

3.1
brefaking load
F
forde necessary to cause the test specimen to break, as read from the pressure gauge (see Figure 1)

3.2
brefaking strength
S
force obtained by multiplying the breaking load (3.1) by the ratio (span between support rods)/(width
of the test specimen)

3.3

modulus of rupture

R

quantity obtained by dividing the calculated breaking strength (3.2) by the square of the minimum
thickness along the broken edge

34
work size thickness
thickness of the tile specified by the manufacturer

© IS0 2019 - All rights reserved 1
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One rod shall be slightly pivotable (see Figure 2) and the other shall be slightly rotatable about its own
axis. See Table 1 for relevant dimensions.
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Table 1 — Diameter of rods, d, thickness of rubber, ¢, and overlap of tile beyond the edge
supports, I

Dimensions in millimetres

Long side of tile Diameter of rod Thickness of rubber Overlap of tile beyond
the edge supports
L d t 1
18<L <48 5+1 10,2 21
48<L <95 101 2,5+0,5 5+3
L>95 20+1 5+1 10+5
5.4| Central cylindrical rod, of the same diameter as the support rods (5.3) and covered with the same
rubper, for transmission of the load.
Thip rod shall also be slightly pivotable (see Figure 2). See Table 1 for relevant,dimensions.
5.5| Stiff brush, with coarse bristles for removing loose particles.
Figure 2 — Allowable movement of rods
6 |Test specimens
6.1| If the tile¢ has a work size thickness greater than or equal to 7,5 mm, select the tiles|at random
from the lot:to be tested. Whenever possible, whole tiles shall be tested. However, it can bg¢ necessary
to dut exceptionally large tiles (that is, those greater than 600 mm in length) in order to fit fhem in the
apppfatus. Test specimens of the largest possible size, though not larger than the rod length} shall then
be CUT, having thelr 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 and tolerance for cuts must be within 10 mm.

When aspect ratio is L/B < 3, where L is the long side of the tile and B is the short side of the tile,

©IS

if L < 600 mm, then maintain the original dimension;

if L > 600 mm, then maintain the original aspect ratio until L = 600 mm.

02019 - All rights reserved
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EXAMPLES

(900 x 900) mm is cut to (600 x 600) mm,
(1200 x 600) mm is cut to (600 x 300) mm,
(900 x 300) mm is cut to (600 x 200) mm,
(1800 x900) mm is cut to (600 x 300) mm

When aspect ratio is L/B > 3, where L is the long side of the tile and B is the short side of the tile:

— if L £ 6§00 mm, then maintain the original dimension;

— if L > 400 mm, reduce L to 600 mm, maintaining as much as possible the aspect ratio and,eutting B
not less than 250 mm (this means that if B < 250 mm, it shall maintain the original dimenSion).

EXAMPLES
(1800 x 500) mm is cut to (600 x 250) mm
(1200 x 300) mm is cut to (600 x 250) mm

(1200 x 200) mm is cut to (600 x 200) mm

6.2 If thq tile has a work size thickness less than 7,5 mm, select tlie tiles at random from the lot tp be
tested. Whple tiles shall be tested when their maximum area is ifi:\thie range 324 mm?2 to 40 000 njm?2.
When tile fjnaximum area is in the range 40 000 mm? to 360 ‘000 mm?2, quadrangular test specinjens
of 200 mm| x 200 mm size shall be cut, having their centres c@inciding with the centres of the tiles (see
Figure 3). For tiles with the short side, B, less than 200 mm and maximum area in the range 40 000 mm?2
to 360 000{mm?2, the test specimens shall be the dimengsjon of the short side, B, by 200 mm, having their
centres coinciding with the centres of the tiles (for example, a tile with dimensions of 1 000 x 150 jm
would be ¢ut to 200 x 150 mm for testing). Whef tile maximum area is greater than 360 000 mim?2
quadrangujar test specimens of 200 mm x 200 mim size shall be cut as illustrated in Figure 4.

Dimensions in millimdtres

200°
B

Key

B shortside of the tile
L  long side of the tile

a  OrBifB<200 mm.

Figure 3 — Specimen for tile with a maximum area in the range 40 000 mm? to 360 000 mm2
and work size thickness <7,5 mm

4 © IS0 2019 - All rights reserved
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Dimensions in millimetres

200°
200°
200°

200 200 200

Key]
B |short side of the tile
L |long side of the tile

a |OrBifB<200 mm.

Figure 4 — Specimen for tile having a maximum area >360 000 mm?2 and work size
thickness <7,5 mim

6.3| Tiles and relevant specimens shall not contain”any visible damage or cracks prior to festing and
shall not have been tested previously.

6.4| The minimum number of test specimens for each sample when the tile has a work sizp thickness
27,5 mm or <7,5 mm is reported in Table,2 and Table 3, respectively.

Table 2 — Minimum number of test specimens for tiles with a work size thickness 37,5 mm

Maximum area

Number of speci- | Total number of | Total number of Mlmm“_m num
A . - ber of agceptable
mens to be tested tiles specimens
mm?2 reqults

2 500 <A<40.000
40 000<A <860 000
A > 360,000

Table 3 — Minimum number of test specimens for tiles with a work size thickness 47,5 mm

Maximum area
A Number of speci- Total number Total number of |Minimum number of
mens to be tested of tiles specimens acceptable results
mm?2
2500<A<40000
40000<A<360000
A>360000 3 3 9

© IS0 2019 - All rights reserved
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7 Procedure

7.1 Remove any loosely adhering particles from the back of all test specimens with a stiff brush. Dry
each test specimens in the drying oven (5.1) maintained over (105 * 5) °C during at least 24 h, and let
them cool until they reach room temperature. Test specimens shall be tested not later than 3 h after they
have reached room temperature.

7.2 Place the test specimen on the support rods (5.3), with the glazed or proper surface uppermost so
that the test specimen projects by a length, I1 (see Table 1 and Figure 1) beyond each support rod.

7.3 Inth
of the tile i
angles to t
is at right g

7.4 Fort
Table 1, on

7.5 Posi

as to obtaiﬂ:

calculated

e support rods. For all other rectangular tiles, place the test specimens so that the long si
ngles to the support rods.

les with a relief surface, place a second layer of rubber, of the appropriatejthickness give
the central rod (5.4) in contact with the relief surface.

on the central rod equidistant between the support rods. Apply the'load evenly in such a
a rate of increase in stress of (1 + 0,2) N/mm?2 per second; the‘actual rate per second cal
1sing Formula (2). Record the breaking load, F

8 Calculation

Use only th

third of tl(’;E

mean mo
value is ind

If the mini

e results for test specimens that break within a.central portion of length equivalent to
distance between the supporting rods to-calculate the mean breaking strength and
lus of rupture. Minimum number of acceptable results, necessary to calculate the m
icated in Table 2 and Table 3.

num number of acceptable results.isnot reached, a second sample shall be tested consis

of twice the number of tiles. A minimum_number of acceptable results twice the first numbe

minimum 1

esults is then required to calculate the average value.

The breaking strength, S, expressed ‘in’'newtons, is calculated using Formula (1):

the breaking load, expressed in N;

[he-span between the supportrods (see Figure 1), in mm;

b case of reversible tiles, such as unglazed ceramic mosaic tiles, it does not matter whi¢h)gide
5 uppermost. For extruded tiles, place the test specimen so that the projecting ribs areat right

ILI
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1 be
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[ing
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where
F s
I is
B

is the short side of the test specimen under testing, in mm.

The modulus of rupture, R, expressed in newtons per square millimetre, is calculated using Formula (2):

R

where

_ 3Fl,
2Bh%®  2h?

38

(2)
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F  is the breaking load, expressed in N;

I is the span between the support rods (see Figure 1), in mm;

B isthe short side of the test specimen under testing, in mm;

ISO 10545-4:2019(E)

h  is the minimum thickness of the test specimen measured after the test along the broken

edge, in mm.

The calculation of the modulus of rupture is based on a rectangular cross-section. In the case of tiles
with variable thickness along the broken edge, only approximate results are produced. The shallower

the
Rec

Cal
the

9
Thd

relief, the more exact are the approximations.

ord all individual results.

ulate the mean breaking strength and the mean modulus of rupture of the sample as t

acceptable results.

Test report

test report shall include the following information:
areference to this document, i.e. ISO 10545-4;

a description of the tiles, including relief surface, if any;
the number of test specimens in the sample;

the values of d, t, I1, and [ (see Figure 1);

the breaking load, F, of each test specimen;

the mean breaking load;

the breaking strength, S, of each test specimen;
the mean value of the breaking strength;

the modulus of rupture;.R, of each test specimen;

the mean value of the modulus of rupture;

the note “test'performed on cut tiles specifying the dimensions of the specimen”, when &

he mean of

pplicable.
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