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NORME EUROPEENNE FprEN 14411
EUROPAISCHE NORM

February 2012

ICS 91.100.23 Will supersede EN 14411:2006

English Version

Ceramic tiles - Definitions, classification, characteristics,
evaluation of conformity and marking

Keramische Fliesen und Platten - Definitionen,
Klassifizierung, Eigenschaften, Konformitatsbewertung und
Kennzeichnung

This draft European Standard is submitted to CEN members for unique acceptance procedure. It has been drawn up by the Technical
Committee CEN/TC 67.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.
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Table 1 — Classification of ceramic tiles with respect to water absorption and shaping

Water absorption (Ey)
Group | Group I, Group i, Group Il
Shaping E,<3% 3%<E,<6% 6%<E,<10% Ey>10%
Group Al, Group All,, @ Group All,_, @
E,<0,5% (see Annex B) (see Annex D)
(see Annex L)
Method A Group Alll
Extruded e E;rciug P;Ib3 i Group All,, @ Group All,, (see Annex F)
,(SGGO e A)° (see Annex C) (see Annex E)
Group Bl,
Ey<0,5%
Method B oRLINEXE) Group BIl, Group BIl, Group Bl
S see Annex | see Annex J see Annex K
Dry-pressed Group Bl ( ) ( ) ( )
05%<E,<3%
(see Annex H)

a) Groups Alla and Allb are divided into two parts (Parts 1 and 2) with different product specification. Part 1 covers most of the tiles in the group; Part 2
covers certain specific products, which are manufactured under different names (e.g. terre cuite in France and Belgium, cotto in Italy and baldosin catalan in
Spain).

b) Group Blll covers glazed ceramic tiles only. There is a low quantity of dry-pressed unglazed tiles produced with water absorption greater than 10 % that
is not covered by this product group.
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Table 2 — Characteristics of ceramic tiles required for different applications
Characteristics Floorings Walls Test method
A) Dimensions and surface quality Inte- | Exte- | Inte- | Exte- | Roference
rior | rior | rior | rior
A1 Length and width X X X X EN ISO 10545-2
A2 Thickness X X X X EN ISO 10545-2
A3 Straightness of sides (i.e. facial sides)b) X X X X EN ISO 10545-2
A4 Rectangularity®” X X X X | EN1SO 10545-2
A5 Surface flatness (curvature and warpage) X X X X EN ISO 10545-2
A6 Surface quality X X X X EN ISO 10545-2
B) Physical properties Inte- | Exte- | Inte- | Exte- | Roference
rior | rior | rior | rior
B.1 Water absorption X X X X EN ISO 10545-3
B.2 Breaking strength 2 X X X X | ENISO 10545-4
B.3 Flexural tensile strength® or Modulus of rupture® X X X X | ENISO 10545-4
B.4 a) | Resistance to deep abrasion — unglazed tiles X X EN ISO 10545-6
B.4b) | Resistance to surface abrasion — glazed tiles X X EN ISO 10545-7
B.5 Linear thermal expansione) X X X X | ENISO 10545-8
B.6 Resistance to thermal shock" X X X X | ENISO 10545-9
B.7 Resistance to crazing 9 X X X X EN ISO 10545-11
B.8 | Freeze-thaw resistance" X X | EN1015-12
B.9 | Slipperiness” X X FprCEN/TS
16165:2011”
B.10a) | Bond strength/adhesion ¥ _ cementitious adhesives X X | EN12004:2007,4.1
B.10b) | Bond strength/adhesion - dispersion adhesives X X | EN12004:2007,4.2
B.10c¢c) | Bond strength/adhesion “)_ reaction resin adhesives X X | EN12004:2007, 4.3
B.10d) | Bond strength/adhesion ' _ mortar X X | ENISO 10545-12
B.11 | Moisture expansion” X | x | x | x | ENISO10545-10
B.12 Small colour differences ™ X X X X | ENISO 10545-16
B.13 Impact resistance " X X EN ISO 10545-5
B.14 | Reaction to fire X X X wTt
B.15 | Tactility” X X CEN TS 15209’
C) Chemical properties Inte- | Exte- | Inte- | Exte- | Roference
rior | rior | rior | rior
C.1 a) | Resistance to staining — glazed tiles 4 X X X X | ENISO 10545-14
C.1b) | Resistance to staining — unglazed tiles 9 X X X X | ENISO 10545-14
C.2 a) | Resistance to acids and alkalis of low concentration ” X X X X | ENISO 10545-13
C.2 b) | Resistance to acids and alkalis of high concentration 7 X X X X | ENISO 10545-13
C.2c) | Resistance to household cleaning agents and swimming X X X X | ENISO 10545-13
pool chemicals 1
C.3 a) | Release of cadmium — glazed tiles kK X X X X | ENISO 10545-15
C.3 b) | Release of lead — glazed tiles " X X X X | ENISO 10545-15
C.3¢) | Release of other dangerous substances ® X X X X As relevant
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Requirements for dry-pressed ceramic tiles with low water absorption of

Annex G

(normative)

Group Bl,

(E» < 0,5 %)

Requirements for dimensions and surface quality and for physical and chemical properties of this group of
ceramic tiles shall be in accordance with Table G.1.

Table G.1 — Requirements for dry-pressed ceramic tiles with low water absorption, Group B,

(E» < 0,5 %)

Characteristics

Requirements for nominal size N

7cmsN<15cm

Nz215cm

(mm)

(%)

| (mm)

Test method

A) DIMENSIONS AND SURFACE QUALITY

A.1 Length and width

The work size shall be chosen as
follows for:

a) modular tiles:

in order to allow a nominal joint width
of between 2 and 5 mm?

b) non-modular tiles:

so that the difference between the
work size and the nominal size is not
more than 2 % (max. 5 mm)

The permissible deviation of the average
size for each tile (2 or 4 sides) from the
work size (W)

+0,9 mm

0,6 %

+2,0 mm

EN ISO 10545-2

A.2 Thickness

a) The thickness shall be specified

Declared thickness

b) The permissible deviation, of the

g i +0,5mm +5% [£0,5mm| ENISO 10545-2
average thickness of each tile from the
work size thickness
A.3 Straightness of sides®
(facial sides)
The maximum permissible deviation from 1 0.75 mm +05% |+15mm | ENISO 10545-2

straightness, related to the corresponding
work sizes
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Table G.1 (continued)

Characteristics

Requirements for nominal size N

7cmsN<15cm Nz15cm

(mm) %) | (mm)

Test method

A) DIMENSIONS AND SURFACE QUALITY

A.4 Rectangularity®

The maximum permissible deviation
from rectangularity related to the
corresponding work sizes.

+0,75 mm +0,5%

+2,0mm

EN ISO 10545-2

A.5 Surface flatness

The maximum permissible deviation
from flatness:

a) centre curvature, related to diago-
nal calculated from the work sizes;

+ 0,75 mm +0,5%

+2,0mm

EN ISO 10545-2

b) edge curvature, related to the
corresponding work sizes;

+0,75 mm +0,5%

+2,0mm

EN ISO 10545-2

c) warpage, related to diagonal
calculated from the work sizes.

+0,75 mm +0,5%

+2,0 mm

EN ISO 10545-2

A6 Surface quality®

A minimum of 95 % of the tiles shall be
free from visible defects that would impair
the appearance of a major area of tiles

EN ISO 10545-2

B) PHYSICAL PROPERTIES

B.1 Water absorption
(in % by mass)

E,<0,5%
Individual maximum 0,6 %

EN ISO 10545-3

B.2 Breaking strength, for:

a) Thickness >7,5 mm

Not less than 1 300 N

EN ISO 10545-4

b) Thickness < 7,5 mm

Not less than 700 N

EN ISO 10545-4

B.3 Flexural tensile strength or
modulus of rupture °

Minimum 35 N/mm?
Individual minimum 32 N/mm?

EN ISO 10545-4

B.4 Abrasion resistance

a) Resistance to deep abrasion of
unglazed tiles: removed volume

Maximum 175 mm?

EN ISO 10545-6

b) Resistance to surface abrasion of
glazed tiles intended for use on
floors ©

Abrasion class and
cycles passed

EN ISO 10545-7

B.5 Coefficient of linear thermal expansion:

— from ambient temperature to 100 °C

Declared value '

EN ISO 10545-8

B.6 Thermal shock resistance

Pass according to EN ISO 10545-1 ¢

EN ISO 10545-9

B.7 Crazing resistance:
glazed tiles"

Pass according to EN ISO 10545-1 ¢

EN ISO 10545-11"

B.8 Frost resistance

Pass according to EN ISO 10545-1 ¢

EN ISO 10545-12
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Table G.1 (continued)

Characteristics Requirements for nominal size N Test method
7cmsN<15cm Nz215cm
(mm) (%) | (mm)
B) PHYSICAL PROPERTIES
B.9 Slipperiness Declared value(s) ¢ prCEN/TS
16165:2011 "'

B.10 Bond strengthladhesionj, for:

a) cementitious adhesives®

Declared value(s)

EN 12004:2007, 4.1'

b) dispersion adhesives*

Declared value(s)

EN 12004:2007, 4.2'

c) reaction resin adhesives®

Declared value(s)

EN 12004:2007, 4.3'

d) mortar

(
(
(
(

Declared value(s)

EN 1015-12'

B.11 Moisture expansion (in mm/m)

Declared value '

EN ISO 10545-10

B.12 Small colour differences ' for:

a) Glazed tiles

AE < 0,75

EN ISO 10545-16

b) Unglazed tiles

AE<1,0

EN ISO 10545-16

B.13 Impact resistance, as:

Declared value ' EN ISO 10545-5
(Class A1 or Ale)™ -

— Coefficient of restitution (COR)
B.14 Reaction to fire

B.15 Tactility " Declare surface description ¢ CEN/TS 15209

C) CHEMICAL PROPERTIES

C.1 Resistance to staining, for:

EN I1SO 10545-14
EN I1SO 10545-14

a) Glazed tiles Minimum Class 3

b) Unglazed tiles Declared value *

C.2 Resistance to chemicals

a) Resistance to low concentrations Declared value * EN ISO 10545-13

of acids and alkalis

b) Resistance to high concentrations Declared value ’ EN ISO 10545-13

of acids and alkalis

c) Resistance to household chemicals Minimum class B EN ISO 10545-13

and swimming pool salts

C.3 Release of dangerous substances
a) Cadmium (in mg/dm?)
b) Lead (in mg/dm?)

c) otherdangerous substances °

EN ISO 10545-15
EN ISO 10545-15
Declared value As relevant

Declared value ¢

Declared value *

a

Similar joint widths may be used to apply to traditional systems based on non-metric sizes.

®  Not applicable for tiles having curved shapes.
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Table G.1 (concluded)

c

Because of firing, slight variations from the standard colour are unavoidable. This does not apply to intentional irregularities of
colour variation of the face of tiles (which can be unglazed, glazed or partly glazed) or to the colour variation over a tile area which
is characteristic of the given tile and desirable. Spots or coloured dots which are introduced for decorative purposes are not
considered a defect.

¢ Not applicable to ceramic tiles with breaking strength > 3 000 N.

e

Where required, the abrasion class resistance according to Annex M may be declared.

" See Annex N Additional information on applicability.
9 See Table 2 for uses where it is applicable.

" Certain decorative effects may have a tendency to craze. They are to be identified by the manufacturer, in which case the

crazing test given in EN ISO 10545-11 is not applicable.
‘ Unless a different test method is required by national regulations in the market of the relevant Member State(s) for the
intended use, in which case the test method and results shall be declared as given therein (as long as a consolidated European
test method is not available).

! For intended uses subject to requirements against accidental fall of objects on to transit areas only. Tests are to be performed
using the actual tiles and suitable adhesive and/or mortar.

¥ For the types of adhesives, defined in EN 12004:2007 only.

' The proposed test methods are intended to determine the adhesion strength of adhesive and have not been developed to

determine ceramic tile characteristics. Thus, there might be no correlation between the declared bond strength and the
performance of the tile in use (other factors like proper installation techniques and type of background support will influence the
final performance).

m

Ceramics, as a homogeneously distributed material used for ceramic tiles, is considered as material of known and stable
performance with respect to the reaction to fire performance as it does not consist of any organic material. As such it does not
contribute to the fire and it may be considered without the need for testing (CWT) as the Class A1 material”. The reaction to fire
performance of ceramic tiles may also be classified also as Class A1 according to EN 13501-1.

n

For tactile paving surfaces only i.e. when required for blind or vision impaired persons.

o When relevant, see Notes 1 and 2 in ZA.1 for the performance of the product concerning this characteristic, if any to be
declared.

WWW.pma.co.ir



PMA
CERAMIC

IMPERIO

DE CERAMICA

(‘sol}")

onl Ol Qis b s oy (Sl pw sla LilS
Ep<-+07.

BI, 09,5

bl Vg

A3k Vg Jodr eboln b (b s bt Sl TR 5 phaw CoiS 5 Sl

Ey< +07. Bl 09,5 ymly ol Lis L s W Sl b o5 Ol - -z Jus

RT3 T)

N W' o 3ladl

N >\ cm

l) s Fogamo ol a5 plus;»

ao wlyl

Y ecm<N<\dcm

T CuduS g olal

mm

P9 Jsb

WS Ll o ge ) 053 ) ol b sasS g
S O U Y n an ol Yaoe sla 25 sl (I
o jlow

5 G ojlal LS Yoo e b 5 Gl (¢
Sules el (e e 0 210> Yoo )0 Y 5l auls ol

INSO-1)#4a-Y

+Y,.

L ¥) loojll 51 <S5 o Lawgie jlade cre S| jle doys
W) 5,5 o305l (ol ¥

Cwols

E.og el 5 Lastiie oS adgi dliwg 43 b Culses (I

INSO-1)#a-y

=31

OB e Culrs lawgie lade o BB jlre w0 (o
abg e 5,5 Culks

(535 zsba) 7 MBI (4392 padiiianno

INSO-1)#4-Y

& oilal dsys s g et a3 5 Gl el ASTas
b e

T 8Nl o Ligs

INSO-4\#a-Y

£Y,.

o3l o es3g0 b 4y s @] Gl il 2STa

abgy e 5,5

WWW.pma.co.ir




PMA DE CERAMICA
CERAMIC
(o)=Y -z Jou=
Gh.w oaﬁ Gh.m.n
1o a3l as s s bl sl iSTas
o3l 5l aS Hhad vs s cans p IS > (Al
INSO-4)54-¥ +Y, Ll £V $95 01 5 gk gl g B e
055 (o drols dbgyye )5
I Sy sy (o eload b Ml o5 (o
INSO-3154-Y £, +.0 +. Y0 Eana HE= B e
absye 5,5
5 o5lail 50y 5l 45 B 8y camnim (St (i
INSO-3154-v £y, +.0 +.v0 S5 ol 55, 5145 S8 e Tl (o
g8 o drulne
(9B 0u aseine &S S50 ) quai yuS
A e colas b sl 25 sl & glas,l (&l
e h=y omm 3l sh=-Ymm 3o facm’ < 4 < $.cm’
v s h=x omm 2S1a> h=\ dmm. 3o A>p-cm’
Y s I8 o Jle b g asets 0dijle lawgs &S S )sods cuas oS Ja (<
Ded o et Y
YU LyL;>0 (592 anxlye ¥ IS5 @) ) Jle
v Lo-L>,>0 (9 anxlye ¥ S5 ) ¥ Jle
Vs Lo-Ls>0 (355 dazlye ¥ US4 ¥ Jlte
INSO-4154-¥ S lwtisl pl Assy b ¥ s oS
o3l ey ol 3l et b S
E, <07 Sl (RS
INSO-2)$4-¥ b ST, el i
Pk dtiny P e,y
OF g o> 2 Sl Cunglio
INSO-3)54-f asls VY- )~| LY YOmMM gsbus b 55,5 6,15 Culses (Al
INSO-a\sa-¥ abls Yoo 5l maS YO MM 5l 2SS oI5 culs (o
O 908 > 53 (o Caoglie) (KidamS Jguro
Yo Jslos> Sl %
INSO-4)53-¥ ) & ‘ o ) &rorale
YV Bl s i slaaises] Sio Yoo 5l G cnSs (5905 b sla 25 ol
Syl 8,8
byl 50 Cuglie
ey s oSS es tale il 5o Ceaglia (I
INSO-21$4-5 WO iSTas SR e a0
(g,..v&n ):.a‘;:.er.x.:. awwwﬂ) rolad
Tl (slo 805 o tole il 40 Cesglie (o
INSO-4)#4-Y s by IR SR o
&S o eolaiwl sl
b Gl blusl o o
INSO-a1£4-A Sl (5 L5 gmmabes 42 )3 Voo U dazme &l > a0 5
INSO-21£4-1 W PP T > S yly 50 Cuwglis

WWW.pma.co.ir



. oA IMPERIO

DE CERAMICA

CERAMIC
(aoloD-Y -z Jogu=
N Te—— S B Sl Cagby 9 Oyl il 50 (Hhaw Sy ply 50 Cuwglio
2 ol (sla a8
INSO-ay7a-1Y sl asly calae b SO Tyl y0 Cwglie
INSO-2153-) - ol ez (e 3 yinsles o ) (sigb y bluwsl
ol oY a5 Ll 0 s ool Ky b sla B8 S o5 Ky gl
INSO-21#4-1# GL: AE <Y
UGL: AE <)\,
-4159-0 el ez © a6 il 50 Caoglio
INSO

aseil s ool stlbosd b S
&IOS 4 ol 3 Cenglio
INSO-#v- - ¥ os, Jilas Sl sl 1S (Ll
INSO-#v- - sl (5l = Ol ey sla 2lS (o
s loals Olgo ply 50 Ceoglie
s il g ol il jo Cwglie
; 0;3{?_1 5 A st ] il wil saniSa s Sl gl nls (el
WS patete ) ganail b sanSaly Sl e sla A (o
10;3(5)-13 sl (5 s 658 bl s ol )5 cuslie
et il lmias g S oo odiniti il 48 Siaghie
1051?-13 S s i
UB Jslo> Sl e sla 55 (o
INSO-41#3-1 W PP 2 ol a3l o o137 9x00lS g &y o 50
Al G e el g 4 Wlsi e lEg] oIS ab, IS &y (sle;lodl alols - il
S 08 fdates aupe ag I3 gl sbo 25 (sl -0
& 2 25 S, Sl jats sl o] (- el 2L Sli A o 5 G, Sl Sy dmgn Sle 4o
5 ol (BI5 g50 al datiie &5 A e (siae ) o sl e 29550 ) 4 (Sl g b lald) cl il Lol o S,
gl el w85 L )3 e Ngh oo Sbml (5 wolie lp 45 (K, Bl L beasd o)l )5 il oo ogllae
5,5 3 eslatul )90 S ool B glail aluplys Cglie gun albs (sl a2 e laie 4 WilgT o o llia] (pl § g -
sl 008 S d €l (5 LS » O jgo 4y aS ol (5 LS sla Shg 0550 50 Sledlbl sal> o luslil] pl (B Cengn -
5% obSl 5l 6 S sl (sl ouisS 0 akews & b sl (45 ol (I (53,5 1558 wslie (sl 5 e 4 (B e bS5 pan 2
Syt patte usb, ()l bl iy s Caslia s
o303l se Cal 55 45 35 Lasiia il awgi il el (al Wls Jiled (mlae (F0,93 S 4 b S s, ol sl (Sn
S50 )5 ANVFANY o jlaslesl jo odas Cugb, g )l j0 (S8,95 S 8
Seb e G SNl JS8 5l a5 a8k (A ety el 1 (S )] ol il s 0 ) 050 0 7

WWW.pma.co.ir



