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ABSTRACT

A functional ciassification system is proposedfor ceramic floor alld trail tiles; a tool that the
/J rallch ill gencral Iack» both at manufacturer and IIser lerel».

Certain basic criteria are set for characterising tile applications (building domains), as u-cll
as methods for characterising the tiles, ichic): are independent of the production process.
Combining the appl ications and the products yields a basic "Functional Ctassificotion " table,
which specifics the requis ite technical lerels to oe met /Jy the ceramic tiles for a specific
applicat ion,

The stlldy is accompanied /Jy a coding proposal, as well as a selection of the applicable
standards for product characterisation.

INTRODUCTION

The selection of ceramic tloo r and wall tiles by users is normally based on aesthetic
reasons, product design being typically being the mai n factor in selec tion .

This selection method and the general lack of information regarding the possible uses
of the materials a re often a source of problem s, since product durability in serv ice not only
depends on design but also on a set of technical characteristics related to service conditions.

The growth of ceramic tile applications, together with the great va riety of models on
the marke t and the absence of a sys tem that allows minimum requi reme nts to be
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established for each case, are a source of considerable confu sion for users as well as for
the va rious links in the sa les d istribution cha in, wi th regard to the tru e meaning of tile
properti es, and wh at the suitable values rea lly are.

This ignorance often leads to selecting un su itable products for a given application,
producing customer dissati sfaction, and problems for the user, the ma nufacturer and for
the ceramic floor and wa ll tile branch in general.

The aim of this study is to set out a method that allows classifying the different
types of possible uses, as well as the most suitable test method s for assessin g ceramic tile
properties, indicating recommended values for each prop erty in terms of each type of
ap plication.

As already mentioned, the cho ice of a ceramic product usually sta rts with an
aesthet ic evalu ation, and it is only subsequ ently, in the most favou rable of cases that any
kind of technical assessment occurs regarding the product' s su itability for a targeted
application. Moreover, such evaluat ions are usu ally mad e by unqual ified sa les staff often
incorrectly interpreting the various technical cha racteristics, owing to the considerable
con fusion re igning in the ma rket as to th e actua l mea ning of th ese technical
characteristics.

It should also be noted that this lack of informat ion acts as a cons trai nt on cera mic
tile use, since the inability to clea rly assess tile characteristics and those of its service
env ironme nt leads to other materials bein g used, which nonetheless often exhib it
no ticeable sho rtcomings.

A tool has been developed to try and remedy this situat ion, involving the selection
of ceram ic tiles in terms of use, set out in a clear and simple man ner for ceramic floor and
wall tile users.

METHODOLOGY

The fun ctional tile classificati on sys tem developed In the present wo rk was
design ed to sa tisfy two basic needs:

- Provid ing a user-friend ly tool that perfectly characterises the area to be tiled
(Cha racterisation of the application )

- Establish ing the prope rties of the ceramic ma terials that define the product' s
su itability for a given application (Product characterisa tion )

The approach adopted is presented in Figure 1. It details the methodology
emp loyed in the wo rk to achieve a fun ctional classification, and consists of the following
stages:

1.- CHARACTERISATION OF THE APP LICATION (BUILDING DOMAINS)

1.1. Selectio/l of service parameters: The funda mental concepts are defined to enable
differentia ting the various service condition s. Beside s being easy to use, these
concepts are designed to cover most arising situations .
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1.2. Chamciensation of building domains: The combination of the parameters defined
abo ve allows es tablish ing service condi tions , adequately cha racter ising the
bui ld ing domain to be tiled.

2.- PRODUCT C HARACTERISATIO '

2.1. Selec tion of the product's technical characteristics: The p roduct' s basic technical
cha racteris tics are chosen, w hich, togethe r wi th the par ameters characterising
bui lding domains, w ill pe rm it defining the ceramic product's su itability.

2.2. Definition of test methods: The mos t su itable tes t methods for determi nin g these
technical characteristics are se lected from in ternat iona l stand ard s.

3.- SUITABILITY OF TH E PRODUCT FOR TH E APPLICATION

3.1. Coding: The functiona l classification involves defining certai n p roduct codes to
allow easily identifying whet her a tile can be used in a given context, and
which can be ge ne rally adopted as a standa rd nomenclature.

3.2. Determination of recommellded Ierel»: Recommended levels are set for the various
cha racteristics of the selected product based on p ractical experience .

3.3. Functional clnssification: The combination of build ing domain par am eters and
p roduct techn ical cha rac teristics p roduces a fu nctiona l classification, in which
applica tions and recommend ed product levels for each applica tion are
es tablished .

F US CT/O,VA L CLASSiFlCA T/OS OF CERAM I C FLOOR ASD " ALL TI L ES

CESENA1- SCI/EM A TI C

Characterisation of th e applicatioll (Building domains)

Se lection of Ch a r acter b ati c n of
"en lee pa ra meter-s b uilding duma in..

Suirabilitr o f me prodlll'l (or ttte applkur;oll

Derce mm ar ton
.... Cod in~ of Functio na l

recommended c1a~~ili~·:.ttill n

Produ ct ch aracterisation le\ el,

xelectfu n uf
1-0

Ih'fi nitio n of
technical tev met hod ..

cha ructerict lc..

Figure 1. General schematic

1. CHA RACTERISATI ON O F THE APP LICATION (BUILDING DOMAI NS)

1.1. SELECTION O F SERVICE PAR AMETERS

Basic pa rameters were chose n, which allow defining a selection criterion in terms of
archit ectural appl ications .
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These para mete rs need to be user-friendly for the non-professional, and relate to the
physico-chemical characteristics that will determine the material's behaviour after the
installation and throughout the tiling's useful life. The following were set as key parameters:

- PASSABLE OR j 0 -PASSABLE AREA: This defi nes the exposure of a material
to potential traffic, whethe r pedestrian or othe rw ise, d istinguish ing it from uses
without exposure to traffic. Flooring is thu s conceived as a covering that will be
exposed to traffic, while wa ll tiling will not.

- I TERIOR OR EXTERIOR: Param eter defining the insulation or absence of
insu lation of the area to be tiled from en vironmental agents, especially rain, and
the presence of ab rasive particles.

- RISK OF FROST: This parameter deter min es the possible location in climatically
adverse cond itions involving frost.

- FREQUENCY OF USE: Parameter related to two aspects, which together define
di fferent recom mendable levels:

- Amou nt of traffic (amount of expected pedest rian traffic).
- Qua lity of the tra ffic (presence o r abse nce of abrasive pa rticl es,

associated wi th applications in exter ior s or interiors with direct access
from outside.)

- PRESENCE OF WATER: The cus tomary presen ce of water in certain areas entails
the recommendation, for preventive purposes, of a level of slip resistance. Areas
exhibiting presence of wate r are defined as follows:

- Exteriors as a result of rain or freque nt use of wa ter.
- Interiors subject to frequent cleaning
- Interiors subject to frequent contact wit h wa ter or othe r fluids.

- PRESENCE OF CHEMICAL PROD UCTS: Param eter related to the possible use in
the bu ildin g dom ain of aggressive chem ical products, including many commo n
clean ing prod ucts.

- TYPE OF TILE INSTALLATION (OPEN OR BUTT JOINT): By tile joints is mean t
the physical separation between two adjacent ceramic tiles, arranged on installing
the tiles. We will refer to open joints or tiling wit h joints when the spacing
between the tiles (measured at the closest part of two adjacent edges) is equal to
or larger than 3 mm . The expression butt joints or tiling wit hout joints is used to
refer to spacings of less 3 mm . (Joint spacings of less than 1,5 mm are not
recom men ded ).

- SPECIALCHARACTERISTICS: In some cases it is necessarv to know whether the
tiling needs to exhibit certain special characteristics. The'most common are as
follows:

- Electrical conductiv ity
- Specia l non-slip char~cteristics
- Chemical resista nce to specific products
- Requirements regard ing controlled gloss
- Extreme temperature changes
- Special mechanical performance.

P. GII ·44



C ASTE LL6 r-: (SI'AIN)

1.2. CHAR ACTERISATION OF BUI LDI NG DOMAI NS
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The sche me set out in the form of a hierarchical tree, which logically combines the
par am eters, perfectly characteri ses most tiling domains. These d om ains have been
a rranged in 25 basic groups.

HI ERARCIIIC A L ARRA NG EM E NT OF B UIL()( NG DO~IAINS

PASSAIIl. E O R EXTERIO R I·RF.sE~CE OF A~IOU:\T
Q UAUTY

T RAFFIC PRK~ENCEOF T RAFFICNON. 0 WATER Al'iD OF (P RESEl'iC E GRO UP O F
I'ASSAIll. E I:\TERIOR RI SK OF T RA FFIC O F C HEl\HCM .

FR OST
A II RA.~IVESJ

PROI IUCTS

IIIG H RISK HEAVY YES

I'R ESE 'CE 01'
RISK I :"ITE1'SE YES

~I EDIUM
WATERA~D xo RISK HIGII YES

RISK OF FROST RISK ~IED I U\I YES
LOW

~O RISK l.OW YES
EXTE RIOR

RISK YESIIIGII HEAVY

I'RESE~CE OF RISK I";T ENSE YES
WATER WITHO UT \ 1EDIlJM

NO RISK II IGII YESRISK 01' FROST
RISK MEDIUl\1 YES

I.OW
";0 RISK YESPASSABLE l.OW

,\ REA
(R OORINe. ,

RISK fIEAV ' · YESIIIGII

RISK I NTE~ SE YES

I'RESE~CE OF
l\lEDIUM

NO RISK Hle, H YES
WATER RISK MEDl lJ\1 YESl.O W

I:-':TERIOR
NO RISK l.O W YES

IIIGII RISK IIEA\ 'Y YES

AIISENCE OF
RISK I ~TE"; SE YES

MEDIUM
WATER ";0 RISK HIGH YES

RISK ~IEDl lJ\1
YES

l.OW :-\0

NO RISK LOW NO

EXT ERIOR
FROST NO ";0 YF.s

:\OiS·PASSABL E TRAFFI C l'iO RISK TRAFFIC
AREA (WAU .

;-10 FROST YES

TILl i'\G I NO
~O RISK

";0 YES
I',TERIOR NO FROST TRAFFIC TRAFElC NO

The special uses that are defined by specific, non-basic parameters are treated as
SPECIAL AREAS.

Th e se lectio n of th e parameters is independent of the nature, aestheti c
cha racteristics and manu facturing processes of ceramic tiles, and can therefore no t be
linked to technical-commercial attri butes, so often shielded as sales a rgu me nts in
choos ing a prod uct. For example:

- Colou r of the tile body (red or whiteware).

- Manu facturing process (twice fire, sing le fire, d ust p ressing, extrusion, etc)

- Na ture an d cha racteris tics of the su rface

Genera lly, none of these attributes have any relationsh ip to tile qu ali ty or function .
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The following step in the functional class ification of ceramic tiles is linking the
forego ing parameters to the tile's physico-chemical characteristics, an d these to the test
method s tha t allow eva lua ting the product.

2. PRODUCT CHARACTERISATION

After characterising the appl ications, the materials now need to be cha racterised.
Th is involves defining the product's technical characteristics, which are d irectly or
indi rectly related to service parame ters, as well as to the selection of the measuring
methods that serve to determine the m.

2.1. SELECTION OF THE PRODUCT'S T ECHNICAL CHARACTERISTICS

Each basic parameter used in defining the building dom ain will be related to one or
more technical characteristics. This relat ionship allows establishing the releva nt technical
requiremen ts of the ceramic material, which ensure suitable performan ce of the selected
material both on installing it and in subseque nt use.

Six basic characteristics we re selected :

- Dime nsiona l character istics

- Mechani cal strength

- Frost resistance

- Wear resistance

- Chemical resistance

- Slip resistance

To these can further be added the possible special technical cha racte ristics related to
a specific bu ilding domain requi rement, which will correspond d irectly to an associa ted
physical magn itu de.

2.2. DEFINITION OF TEST METHODS

The level of a given product for each of the techni cal characteristics described is
determined by one or more standard test methods:

DIME SIONA L CHARACTERISTICS

These param eters perfectly describe the geo metry of the tile as we ll as its deviation
from sta nda rd geo metrical shapes.

Test method s: ISO 10545-2

The test method s established in the cu rrent standa rds are used since these per fectly
de scribe the geo me try as well as the possible deviation s of the product.

BENDING STRENGTH

This is a cera mic tile's degree of resistan ce to breaking by ben ding.
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Test methods:

iI QUALI.x. 98

Measurem ent of breaking load ISO 105-t5--t (on whole tiles )

The physical magnitude chosen is the most representative one of the product' s real
behaviour, sin ce it indicates the real peak load that the tile is capable of withstanding.

FROST RESISTAI C E

Th is is the capacity of a ceramic tile to rema in un altered after successive frost-thaw
cvcles.

Test method s: ISO 1O.5-t5-l2

Thi s me thod was chosen as being the onl y av ailable stand ard method that was
widely used.

WEAR RESISTA CE

Thi s is the ca pacity of a cera mic tile surface to maintain an un changed surface
qual ity or appearance in service on age ing . A combination of several methods was chosen
to mea sure th is property. Although the method s individ ually ex h ibit serious
shortcomings, combining them yield s an excellent characterisat ion of the material.

Test method s: - Su rface ab ras ion (Glazed tiles) ISO 1O.5-t5-7

- Deep abrasion (Ung lazed tiles) ISO 10.5-t5-6

- Stain res ista nce after abrading ISO 10 5-t5-1-t

- Mohs hardness UNE- 67-11-92

- Gloss loss (Measu reme nt with a refl ect omctcr ISO 2813)

The test methods for su rface and deep ab rasion were chosen as being the
in ternationally most widely used procedures by both ma nufacturers and users. It has
been attempted to get rou nd the sho rtcomings of these two method s, w hich d o not
p rovide a rea l view of the tile' s practica l beh aviour, by also jointly cons idering th ree other
technical cha rac teristics tha t are closely related to the actua l behaviour of the materia l:

- Stai n resistance: the me tho d shows the irreversible sta in retention capaci ty of the
ab raded product.

- Mohs hardness: this is the most w idely used method for determinin g the scratch
hardness of a ceramic su rface.

- Gloss loss. This supplementary measuremen t se rves to high light a p ractical factor
in wear, not accou nted for in the other me thods.

CHEMICAL RESISTAI CE

This is the capaci ty of a ceramic tile surface to maintain an unaltered su rface quality
on habi tual expos u re to common che m ical products.

Test me thods: ISO 10.545-13
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This me tho d was chosen as it determ ines a de gree of resistan ce to a who le range of
common che mical cleaning agents and household cleaning products.

SLIP RESISTANCE

This is the slip resistant capacity of a cera mic tile surface.

Test methods: ISO 10.545-17 dynamic method

This method has been chosen as it offers the greatest guarantees of reproducibility
for d ry and wet surfaces.

SPECIAL CHA RACTERISTICS

These a re a product' s ph ysico-chemical cha racter istics that meet the req uirements of
a special appl ication. Given the great va riety of special applications, as well as the
diversity of possibly applicable standards, the selection of a given method for a particular
use should be defined by mutual agreement between the manufacturer and the user
requiring a special specific property.

3. SUITABILITY OF THE PRODUCT FOR THE APPLICATION

The definition of a product's applications and cha ract erisa tion has been brought
together in a single cod ing sys tem with a definition of levels.

3.1. CODING

The classificat ion of building domains and selection of tiling joints lead to a ceram ic
tile code, whose objective is to synthesize basic tile characteristics in a simple wa y, wi th a
nomencla ture th at can be adopted in the market. It a lso specifies the specia l
cha racte ris tics to be met if necessary. The code is mad e up of the following digits:

MA IN CODE

DIGITS, 1 'i

2 6 A E H

1
Chemical resistance to aggresive products

Frost resistance

Non-slip
Heavy level of traffic

Floor tile to be installed with butt joint

Digi t 1:

Digit 2:

This corresponds to the joint descriptor. The figures are: 1 on installing
tile with an open joint on floors and wall s; 2 on installing tile with a
butt joint on floors; an d 3 on installing tile with a butt joint on walls.

This corresponds to the de scriptor for resistance to loss of surface
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Dig it 3:

Dig it 4:

Digi t 5:

iB QUALI 'J2j;> 98

quality. Levels range from 1 to 7. Level 7 corresponds to trafficked
flooring not exclus ively transited by pedestrians, and involves tiles
with special mechanical strength (exh ib iting breaking loads
ex ceed ing 2000 N ), and other specific requirements (resistance to
rolling, to light or heavy im pact, size, th ickness, e tc.).

Thi s corresponds to the slip resis tance descr iptor (A)

Thi s corresponds to the fros t resi stance descriptor (E)

This corresponds to the chemica l resistan ce descriptor (H)

3.2. D EFIN IT ION OF RECOM M ENDED LEV ELS

The association of the parameters relating to building domains w ith the product' s
technical characte ristics all ows determining the se t o f physico-ch emical properties to be
exhibited by the ma te rial for a specific se rv ice application.

HL II.IHNG UO ' tAl," C IlARA CTI-:RIS TIC ASSOCIA TE U PROD UCT
t PA RA M I-.,.ER I C HA RACTERISTIC

P..\ 5S,\ULE' ~,()'1-P:\ $ S:\ Rt E WE:\R RESISTA.'CE
:\t ECHA.\jICAL STREl\ GTH
SLI P RESISTA\CE

J:'>oTERIOR I EXTERIOR \vF.,....R RES lSTA~CE

C HE:\ll C:\L RESISTA\ CE
SLIP RESISTA,\ CE

PRESE:"CE OF \\'.0\TER SUP RESIST:\:"'CE

RIS,," OF FROSl FROST RES ISTA..'CE

A' !Ol7:\T ",'On QCALITY Of TRAFFI C WEAR RE."i ISTA\CE
CHE\lI CA!. RESlSTA..'\ CE

PRESEI'CE OF CHBIICAL PRom -CIS C1IBflCAL RESI STA:-':CE

n 'PE OF TILE ixs r.....LLATIO\ DI\ fE:--;SJO:'\ALCHARACTERiSTICS

SPECI Al . REQUIRE\fEWS SPECIA!. C1L-\ RACTERISTICS

Th e va lues o f the product' s- req uisite physico-chem ical characterist ics are set ou t
be low for each digit va lue of the code. The val ues have been defined by taking into
account the following points:

Existence of an international stand ard (ISO ) applicable to ce ramic floor an d wall
ti les, w ith certa in set minimum le vel s.

Market demands for levels tha t are often considera bly str icter th an those se t in the
standards, with which th e industry usually works.

Experience in the sector.

The ulti mately recommended levels are in tended to be no t only consistent w ith
those se t in the standa rd s, but to co rrespond to th ose most w idely used in the branc h, and
which, on being logicall y ordered , es tablish a se t of requisit e va lues w ith which a ceram ic
tile is to comply in order to assure its su itability fo r the targeted application.
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TYPE OF TILE INSTALLATION

1st DIGIT VALVES

Tile destiDation

Type of tile installa tion

I
Floor or ,,-all tiling

Open jo int
(Widt h >= 3 mm)

2
Flooring

Butt join t
Wid th (I .s - J mm)

J
WaU ti.li.Dg

Butt joint
Wid' h (1.5 - J mm)

T ile size
(Max. edge L)

Len gt h and Width

L<200 m m L>"=200mm L<200 mm L>=2oo mm 1.<200 mm L>=200 mm

Deviat ion with regard to
work size

Deviation with regard to
the measurement of 10
tiles

Thickness

Deviation with rega rd to
work thickness

St ra ightness of edge

Deviation with regard to
work size

Rectangularity

,

± 3.0mm

::::: 1.5 mm

± 5 %

± 1.5 mm

± 1.5 %
« 4.5 nun)

± l%
« 3.0 mm)

± 5%

± 1%
«3.0 mm)

= I.Dmm

I ± 0.5 mm

:t 5 %

= 0.5 nun

I

:::0.6 %
(c t .x m m)

:::0.5 %
«1.0 mm)

± 5%

± O.5%
« 1.0 m m)

± 1.0 nun

± 0.5 mm

± 5 %

± 0.5 mm

= 0.5 %
«1.5 mm)

=0.3 %
«O.75mm)

± 5 %

± O.3 %
« 0.75 mm)

Devia tion with rega rd to
work size I ± 2.5 mm

Sur face flat ness

± 1.5%
« 4.5 mm)

± 1.0 nun
.::::0.6 %

(c z.u mmj
± 1.0mm

.::::0.5 %
«1.5 mm)

Centre curvat ure

Edge curvatu re

Warping

±2.5 mm I

± 2.5 nun

± 2.5 nun

± 1.5%
(<4.5 mm)

± 1.5%
« 4 .5 mm )

± 1.5%
(c a.s mm)

- 1.5 mm
- 0.75 mm

- 1.Omm
- 0.5 mm

+ 1.0 mm
- 0.5 mm

± 0.5%
(+2.0i-I .Omm)

± 0.5%
(+ 1.5/-I.Omm)

:::0.5 %
(+ 1.5/-1.0mm)

+ 1.5 nun
- 0.75 mm

+ 1.0 mm
- 0.5 mm

+ 1.0 nun
- 0.5 mm

I
+0.5/-0 .3 %

(- 2.0/- I.Omm )

-t-O.51-0 .3 %
(- 1.5/- I.Omm)

±O.5 %
(+ 1.5/- 1.0mm)

WEAR RESISTANCE (GLAZED TILES)

T'" 2nd DIGIT v AL VES

I 2 J • S •
Sufece alTasion n:sistal ...-eda;;s II II III IV rv
iK\unlng 10 IS(). IOS-l.S-7 tC IaH and 600 "" f>(l) ""

l ~re\ ~ I m R'\ hlOOfe\

\ i ~b ~ ,>lago = l

St a n ress tarce class aier abw~ -' 3 -' -' 3 -'
1\ 'isiNe 'I agel au.l.l0 ng 10 ISO·105-l.,5 -14
* fu r w all t ile Ihe est i ~ l....rfU1111..-..J
..... . hru t .oradn c.

~hil ~ sc ratch hacies s class W!'\E-67-11- • • • •
911

Mean glu ;'> dtteerce u (,(1" t'CfulC anj < 15 <15 < 15
after ;t. rJ<.ing at flUOrev.
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ABR ASION RESISTANCE (UNG LAZED TILES)

98

2nd IlIGIT \".-\LL:[s
Tes,

I 2 I 3 • S 6

Max. va lue for volume rem oved (at mm j r I

in deep abrasion. accord ing to ISO- <23 65 < 1419 <649 <39J. < 175
10545-fi

Stain resistance class after subjecting the
tiles to surface abrasion test 150- 10545· 3 3 3 3 3
14 a 600 rev.

IStain resistance class according to ISO

I
3 -10545- I-t

-

SLIP RESISTANC E

3rd DIGI T VAlL:E
T est

Letter A
~o

.I~

Dry coe fficie nt o f frict ion. Dynamic method ISO 10545-17 >=OA >= OA

Wet coefficient of frictio n Dynamic method ISO 10545-17 >9).4

-

FROST RESISTANCE

4th DIGIT VALUE j
Letter E I1\'0 lener~

Frost rcsista ece accordin g to ISO 10545- 1:!
- - - - - - - - - - - -

CHEMICAL RESISTA NCE

5th DIGIT VAL UE
Test

Leu er II
So

let ter

Household chem ical clean ing produ cts [SO 10545· 13 (3.1 1 A A

S.... imming pool salts ISO 105-15- 13 (3.2 ) A A

Lou conccnrranons of ac' ds and alka lis ISO 10545- 13 (3.3.11 LA LB

High concentrations,or acid, and alkalis ISO 105-15- 13 13..,, 1) HB I
MECHANICAL ST RENGTH

2nd DI GIT VALUES
Test

I I 2 3 I • s I 6

Measurement of breaking load on >=900 IL ICt iles accord ing to ISO..1054 5·4
>=450 '\' x >=Q()() ~ > ,=-'} (I0 S >=900 S >=.l)tlO :'J

_ I I I
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3.3. FUNCTIONAL CLASSIFICATIO N O F CERAM IC FLOOR AN D WALL T ILES

The combination of requisite technical characteristics together with the arrangement
of logical combinations of bu ild ing domain parameters leads to the following chart, whic h
sets out the 25 pe rformance levels associa ted with the 25 groups of building dom ains in
terms of the selected parameters, thus ultimately establishing the functional classification.

FUNCTIONAL CLASSIFICATION OF CERAMIC TILES

Chom . R
Floor or l ocation

Environ men tal Amount of Risk of Resist R R R
walllU. l evel of

10 TfPO P
cond itions ...... abrasion traffic of Joint 0 H Q..,.... A_.

HIG H
RIS K HEAVY (6) RESlSTANT , - 2 6 A E H

RISK INTENS E (Sl RESISTANT 1 -2 5 A E H

PRESENCE OF MEDIUM
WATER AND NQRISK HIGH {" ) RESISTANT 1 - 2 4 A E H

RISK OF FROST
,E)

RISK MEDIUM (3) RESISTANT 1 - 2 3 A E H

l OW
NO RISK rowra RESISTANT 1 - 2 2 A E H

eXTE RIOR

HIGH RISK HEAVY (6) RESIS TANT , - 2 6 A H

RISK INTENSE (5) RESISTANT , · 2 5 A H

PRE SENCE OF MEDIUM
WATER NO RISK HIGH (" l RESIS TANT , -2 4 A H

WITHOUT RISK
O F FROST

RISK MEDIUM (3) RESISTANT , - 2 3 A H

l OW

NO RISK l OW (2) RESISTANT t - 2 2 A H

FLOORING

HIGH RISK HEAVY 16) RE SISTA NT t - 2 6 A H

RISK INTENS E {51 RESISTANT 1 - 2 5 A H
MEDIUM

PRESENCE Of NO Rl5 1< H IG H ('" RESISTANT 1 - 2 4 A H
WATER

RISK MEDIUM 13) RESISTANT 1 - 2 3 A H
l OW

NO RISK lOW (2) RESIS TANT 1 - 2 2 A H

INTE RIOR HIGH RISK HEA VY (6) RESISTANT t - 2 6 H

RISK INTENSE (5) RESISTANT , - 2 5 H
MEDIUM

NO RISK HIGH (4) RESISTANT , - 2 4 H
ABSE NCE OF

WATER 1 - 2 3 HRESISTANT

lOW RISK MEDIUM (3)

NORM Al 1 - 2 3

NOR MAL 1 - 2 2
NO RISK l OW 12)

FROST RESISTA NT 1 - 3 , E H
NO NO NO

EXTERIOR TRAFFIC RISK TRAF FIC (1)
NO FROST RESIS TANT ' - 3 1 H

WA l l
nuso

1 -3 1 HRESISTANT
NO NO NO

INTERIOR NO FRO ST TRAFFIC RISK TRAFFIC (1)
RESISTAN T ' - 3 ,

RPA = Resistan ce to loss of surface qua lity RD = Slip resistan ce

RH = Frost resistance RQ = Chemical resistance

P. Gil · 52
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CONCLUSION S

The p resent study allowed drawing the following conclusions:

iii QUALl w 98

- Classification of possible ceramic tile appl ications, reducing use typology to 25
fu nctional groups.

- Selection of the ph ys ico-chemical characteristics to be con sidered for each type of
product, to thus allow assessi ng the product's su itability for its targeted
application.

Determination of the test methods to be used and minimum recommended
values for each characteristic.

- Assigning a code in terms of product characteri st ics to allow harmonising the
se lection cr iteria to be applied by the user to any ceramic tile, regardless of its
nature, manu facturing method, producer, etc.

The above has been set out in terms of a func tional classification of ceramic floor
and wall tiles, wh ich in itself constitutes a user-fr iendly tool for m an ufacturers, sp ecifiers,
tile fixers and users of ceramic floor and wall tiles.
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