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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.
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Ceramic tiles —

Part 20:
Determination of deflection of ceramic tiles for calculating
their radius of curvature

1 | Scope

Thjs document specifies a method for measuring the deflection of ceramic tiles' for calculdting their
radius of curvature.

NO[TE ISO 13006 provides property requirements for tiles and other useful information on these|products.

2 | Normative references

The following documents are referred to in the text in such @ way that some or all of thgir 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 amendmentf) applies.

[SQ) 10545-4:2019, Ceramic tiles — Part 4: Determinatien‘of modulus of rupture and breaking sfrength

IS 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardne§s between
10{RHD and 100 IRHD

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

[SQ) and IEC maintain terminology databases for use in standardization at the following addrgsses:

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

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

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

NotelIto entry: See Figure 1.

3.2

deflection at breaking

Z

deflection of tile at the breaking point under load

Note 1 to entry: See Figure 1.

3.3

curvature radius

r

radius of the circumference that approximates the curve that is determined when the tile is deflected
at breaking

©1S0 2022 - All rights reserved 1
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4 Principle

Measure of deflection of ceramic tiles, subjected to a load applied in the middle of the surface during a
three-point test. The measure is performed by using dial gauges or other suitable apparatus for linear
measurements.

5 Apparatus

The usual

laboratory apparatus and, in particular, the following shall be used:

5.1 Dry
systems c

5.2 Rec

5.3 Cylindrical support rods, made of metal, the parts in contact with the test/specimens be

covered w
rod shall I
Table 1 fo1

5.4 Cen
in contact
measured

ing oven, capable of being operated at (105 *+ 5) °C. Microwave, infrared or other dry
hn be used provided that it has been determined that equal results are obtained.

prding pressure gauge, with an accuracy to 2,0 %.

ith rubber having a hardness of (50 + 5) IRHD, measured in accordance with ISO 48-2. (

relevant dimensions.

with the test specimens shall be covered with rubber having a hardness of (50 = 5) IR
in accordance with ISO 48-2, for transmission of the lpad. This rod shall be slightly pivot
See Table 1 for relevant dimensions.

(Figure 2)

Tabld

1 — Diameter of rods, d, thickness of rubber, t, and overlap of tile beyond the edge
supports; [,

Diameter of rod Thickness of rubber Overlap of tile beyond the

[mm] [im] edge supports

[mm]

L

201 5#1 10+1

5.5 Def
contact bg

ection measurement/device, able to measure the deflection in the central point due to

measured by te testlng equlpment 1ncludes dev1at10n (e g generated bythe rubber of the rod or frame)

tween the centrahcylindrical rod and the surface of the specimen under load, without be
y the thickness-0f-the specimen, by the deformations of the framework of the equipment 3
brmations generated by the compression of the rubber layers covering the support rods. ]

kral cylindrical rod, made of same metal and with same diafneter as support rods. The p];t;ts

ng

ng
ne

e slightly pivotable (Figure 2) and the other shall be slightly rotatable/about its own axis. $ee

D,
le

Lhe

ng
nd

'he

he specimenris identified by the crossing point of the two diagonals. The gauge shall be able

the deflection value, Z, shall be corrected to remove such variables.

5.6 Stiff brush, with coarse bristles, for removing loose particles.

6 Test specimens

Select the

tiles at random from the lot to be tested.

the

Table 2 reports recommended specimen dimensions with relevant thickness. In the case of special
requests, it is possible to agree on different dimensions of the specimens being sure that the equipment
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is suitable for test and tile deflection under its own weight is considered. Any condition on tile surface
which can influence the measurement shall be registered before testing (e.g. relief surfaces).

If test specimens are obtained by cut, it is allowed to obtain more than one specimen from the same
tile. The long side of the specimen shall be cut parallel to the long side of the tile and, for extruded tiles,
parallel to the direction of extrusion.

Table 2 — Recommended specimen nominal dimensions with relevant thickness

Til
be
the

7

Re
alt
du
no

Thickness (T) Length Width
[mm] [mm] [mm]
3<T<4 400 250
4<T<5 500 200
5<T<7 600 200
7<T<9 700 100
9<T<11 800 100
11<T<13 900 100
13<T<15 1000 100

bs and specimens shall not contain any visible damage or cracks prior to testing and sha
b1 tested previously. Test a minimum of seven specimens keeping the front surface always
test has been expressly requested on the back surface.

Procedure

I not have
up, unless

move any loosely adhering particles from thetback of all test specimens with a stiff brus

bring the specimens. Dry each test specimens in the drying oven (5.1) maintained over (1

ing at least 24 h and let them cool until they reach room temperature. Test specimens shal
later than 3 h after they have reached room temperature.

an
thd

8

Foi
apj

Plgce the test specimen on the support rods (5.3) so that the test specimen projects by a leng
ﬁle 1 and Figure 1) beyond each support rod. Place the test specimens with the long sidle at right

rles to the support rods. Preceed to apply the load as reported in ISO 10545-4:2019, 7.5, 3
deflection at breaking, Z)for each test specimen.

Calculation

each specimen, calculate the curvature radius using the following formula base
broximatioief a circumference.

r &X
2 87

h, without
05 £ 5) °C
| be tested

th, [, (see

nd record

d on the

where

r  isthe curvature radius on deflection at breaking (Z);
Z  is the deflection at breaking;

[, isthe span between the support rods.

NOTE It is possible that test specimens have a deflection at breaking higher or equal to 5 mm.
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9 Testreport

The test report shall include the following information:

a) areference to this document, including the year of publication;

b)
0)
d)
€)
f)
g)
h)

j)
k)
)

a description of the tiles, including relief surface, if any;
the original dimension of the tiles;

the number of test specimens, specifying if cut from the same tile;

the dimensions of the test specimens;
the tept conditions if different from the one prescribed by this document;
the vdlues of d, t, I;, and [, (in mm, rounded to the unit) (see Figure 1);

the dgflection at breaking, Z, (in mm, rounded to the tenth) of each test specimény specifying if
test Was carried out on the front or on the back of the test specimen;

the mlean deflection at breaking (in mm, rounded to the tenth), specifyingif the test was carr
out o1} the front or on the back of the test specimen;

the brjeaking load, F, (in N, rounded to the unit) of each test specinién;
the mpan breaking load (in N, rounded to the unit);

the cyrvature radius, r, (in meters, rounded to the tenth) of each test specimen, specifying if
test was carried out on the front or on the back of the:test specimen;

the mpan curvature radius (in meters, rounded tathe tenth), specifying if the test was carried
on the front or on the back of the test specimen:

he

led

Lhe

but
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a) application of load to test specimens

breaking load
surface of the specimen

F
P
Z | deflection at breaking
t | thickness of rubber

d | diameter of rod

L | long side of tile

I; | overlap of tile beyond the edge supports

I, | span between the support rods

Figure 1 — Scheme of bpeaking load (F) and deflection at breaking (Z)
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Figure 2 — Allowable movement of rods
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