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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 procqdures used to develop this document and those intended for its further maintenance
described
different f{ypes of ISO documents should be noted. This document was drafted in accordance|with
editorial rjules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention
patent rig
any paten
on the ISQ|list of patent declarations received (see www.iso.org/patents).

Any trade
constitutd an endorsement.

in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for

hts. ISO shall not be held responsible for identifying any or all such patenit'rights. Details
F rights identified during the development of the document will be in the\ntroduction and

name used in this document is information given for the convehieénce of users and does

For an explanation on the meaning of ISO specific terms and<expressions related to conform
assessmeit, as well as information about ISO’s adherence tothe WTO principles in the Technical
Barriers t

h Trade (TBT) see the following URL: Foreword - Supplementary information

The comnjittee responsible for this document is ISO/TC 189, Ceramic tiles

This seco
technicall

hd edition cancels and replaces the first“edition (ISO 10545-14:1995), which has bq
 revised. It also incorporates the Technieal Corrigendum ISO 10545-14:1995/Cor.1:1997.

[SO 1054 consists of the following parts, under the general title Ceramic tiles:

Part 1

: Sampling and basis for acceptance

Part 2 Determination of dimensijons and surface quality

Part 3} Determination of water absorption, apparent porosity, apparent relative density and bulk dens

Part 4: Determination gf-niodulus of rupture and breaking strength

Part 5: Determination’of impact resistance by measurement of coefficient of restitution

Part §: Determination of resistance to deep abrasion for unglazed tiles

Part 7t Détermination of resistance to surface abrasion for glazed tiles

Part

is drawn to the possibility that some of the elements of this document maybe’ the subject

hre
the
Lhe

of
of
or

not

ity

1901

~.

ty

. Determination of linear thermal expansion

Part 9: Determination of resistance to thermal shock

Part 1
Part 1
Part 1
Part 1
Part 1
Part 1

0: Determination of moisture expansion

1: Determination of crazing resistance for glazed tiles
2: Determination of frost resistance

3: Determination of chemical resistance

4: Determination of resistance to stains

5: Determination of lead and cadmium given off by glazed tiles

© ISO 2015 - All rights reserved
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— Part 16: Determination of small colour differences
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Ceramic tiles —

Part 14:
Determination of resistance to stains
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4.1

4.1

4.1
Spé

4.2

4.2

Scope

s part of ISO 10545 specifies a method for determining the resistance to stains of the prop
feramic tiles.

Normative reference
ispensable for its application. For dated references, only the edition cited applies. Fo
10545-7, Ceramic tiles — Part 7: Determination of resistaneeto surface abrasion for glazed

Principle

fermination of the resistance to stains by maintaining test solutions and materials in co
proper surface of the tiles for a suitable length of time; the surfaces are then subjected
hning methods, and finally inspected for visiral changes.

Staining agents?)
Stains leaving a trace (pastes)
.1 Green staining agerit in light oil, in accordance with the specifications of Annex A.

.2 Red staining.agent in light oil (for green coloured tiles only), in accordance
cifications of Annex B.

Stains having chemical/oxidizing action

.1’ Nodine, 13 g/I solution in alcohol.

erences, the latest edition of the referenced document (including.any amendments) applieg.

er surface

e following documents, in whole or in part, are normatively referenged in this documett and are

undated

iles

htact with
fo defined

with the

4.3 Stains forming a film

4.3.1 Olive oil, according to the definitions of the International Olive Oil Agreement (2005).

1) The stains specified are only examples of basic groups. There are many staining materials which may, upon
agreement by the parties concerned, be tested using the procedure specified in this part of ISO 10545.

© ISO 2015 - All rights reserved
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5 Cleaning
5.1 Cleaning agents
5.1.1 Hot water, at a temperature of (55 = 5) °C.

5.1.2 Weak cleaning agent (a commercial agent), not containing abrasive, with a pH of 6,5 to 7,5.

5.1.3 Strong cleaning agent (a commercial cleaning agent), containing abrasive, with a pH of 9 to

10. The cl¢aning agents used shall not contain hydrofluoric acid or its compounds.

5.1.4 Sditable solvents

5.1.4.1 ydrochloric acid solution, 3 % (v/v), prepared from concentrated hydrochloric 4
(p =1,19 g/ml) (see Annex C for preparation of the solution).

If other splecific solvents are used, they shall be specified in the testyreport.
5.2 Cleaning procedures and apparatus

5.2.1 Procedure A

Clean the fest specimen with running hot water (5.1.1).for 5 min, then wipe the surface with a damp cld

5.2.2 Procedure B

Clean the [test specimen manually with the‘weak cleaning agent (5.1.2), using a natural, non-abrag
sponge orfa cloth, then rinse the surfacewith running water, and finally wipe it with a damp cloth.

5.2.3 Procedure C

Clean the(test specimen mechanically with the strong cleaning agent (5.1.3). Example of appara
includes

— rotatipg brush, with hard bristles, having an 8 cm diameter, rotational frequency approximat
500 r/min, and

— tank flor the'cleaning agent, equipped with a suitable feeder and connected to the brush.

cid

ive

fus

Carry out cleaning for 2 min, then rinse the surface with running water and finally wipe it with a da
cloth.

5.2.4 ProcedureD

mp

Immerse the test specimen for 24 h in a suitable solvent (5.1.4), then thoroughly rinse the surface with

running water and finally wipe it with a damp cloth.

All solvent should be used to remove the stain and should be tested successively. The use of the solvents

will not obey a pre-established order.

Cleaning is considered to be accomplished if any one of the solvents (5.1.4) removes the stain.

2 © IS0 2015 - All rights reserved
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5.3 Auxiliary apparatus

5.3

.1 Drying oven, capable of being operated at (105 * 5) °C.

2015(E)

Microwave, infrared, or other drying systems which allow shorter drying times, may be used provided
that it has been determined that the same results are obtained.

6

Test specimens

r cut tiles.

Fi

For
"ties concerned.
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If it is agreed to test tiles after abrasion (glazed and unglazed tiles), the samples shall be

acd
be

7

7.1

Spi
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7.2
Sul
in
Af
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wever, a sufficient surface area is required to ensure separation of the stains. If the tiles areg
adglitional ones may be used. Do not use test specimens with surface defects;“Thoroughly

5.2 (procedures A, B,-€; and D).

pa | A | pa | pn Y i H Laollls pa | RaN Loll rek-of Laladil
ulfuoctu aiiu uuualuascu Lol DPCLIIIICIID SIIdIT UCT USTU, dITU Luc_y OIIdIT CUIISIOSU UL VWIIUIU UIICO Y

ceramic tiles that have some surface treatment, it should be tested upon agreemg

face with a suitable solvent, for example, ethanol. Dry each test specimens’in the drying
intained over (105 = 5) °C during at least 2 h, and then, cool them until they reach room ten
t specimens shall be tested not later than 3 h after they have reached room temperature.

ording to the procedure specified in ISO 10545-7.The abrasion stage (cycles or revolutio
agreed by the parties concerned.

Procedure

Application of the staining agent

h of the liquids (4.2.1 and 4.3.1) to coverseparate areas of the test surface. Place a convex w
h a diameter of approximately 30 mim (convex side down) on the applied drops, in order
m to an approximately circular area. Leave staining agents and the watch glass in place foj

Attempts to remove-stains

bject the test specimens,treated according to 7.1, successively to the cleaning procedures

er each cleaning procedure, dry the test specimens in the oven maintained over (105 # 5)
east 2 h andsubject them to a visual examination. Examine the surface with the naked e
ctacles, ifusually worn, at a distance of 25 ¢cm to 30 cm in artificial illumination minimumn

fhe case of stains listed in 4.1, staining shall only be reported when the pigment is visible.
visible effect, i.e. if the stain has been removed, record the cleanability class according to |

nt by the

too small,
clean the
pven (5.3)
\perature.

prepared
hs) should

ead three or four drops of the paste (4.1.1 or 4.1.2) on the proper surface. Allow three or four drops of

atch glass
to spread
24 h.

described

°C during
ye or with
of 300 Ix.

If there is
Figure 1; if

the

8

stain is not remaved prnrppd to the fn]lnwing (‘Ip:ming prm‘pdnrp

Classification of results

In consequence of the procedure described in 7.1 and 7.2, ceramic surfaces are divided into five classes
given in Figure 1.

Record the result for each test specimen (unabraded and, if agreed, after abrasion) with each
staining agent.

Class 5 corresponds to the greatest ease of removing the particular stain; class 1 corresponds to the
impossibility of removing the particular stain with any of the test procedures and/or to irreversible
damage of the proper surface.

© ISO 2015 - All rights reserved
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9 Testreport

The test report shall include the following information:

a)
b)
‘)
d)

reference to this part of [ISO 10545, i.e. ISO 10545-14;

description of the tiles;

the staining and cleaning agents;

the classification for each test specimen and for each staining agent (unabraded and, if agreed, after

abras

onj, according to rigure 1.

© ISO 2015 - All rights reserved
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Figure 1 — Classification of the results of the stain resistance test
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Annex A
(normative)

Specifications for “green staining agent in light oil”

Al Gr

Formula G

Typical gr

A2 Lig]

An oil con
the range

Two exar:|ples are as follows:
n

a) prop
dicap
Germ

b) prop
obtai

e staimingagent {chronmre greemn)

r203

hin size distribution:
% < pum
10,0 0,5
29,2 1,0
43,7 2,0
50,0 3,0
66,3 5,0
78,8 10,0
89,6 20,0
93,0 32,0
97,4 64,0
100,0 96,0

ht oil

posed of an ester of glyceroldand organic acid(s). The relative molecular mass of the ester i

pf 300 to 500.

etriol monodec€anoate dioctanoate (the preferred common name is glyceryl monocapr
'ylate). The trade name is Myritol 3182), obtainable from Henkel KGaA, D4000 Dusseldor

hny;

able ffom chemical laboratory suppliers).

netriok-tributanoate (alternative common names are glyceryl tributyrate and tributyfi

in

pte
[ 1,

A.3 Test paste

The test paste contains 40 % (m/m) of Crz03. The paste shall be mixed in such a way as to ensure
complete dispersion.

2) This information is given for the convenience of users of this part of ISO 10545 and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the
same results.

6
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