INTERNATIONAL | ISO
STANDARD 10545-2

First edition
1995-11-01

Ceramic tiles —

Part 2:
Determination of dimiensions and surface|quality

Carreaux et dalles céramiques —

Partie 2: Détermination des caractéristiques dimensionnelles et fle la qualité
de surface

— — Reference number
_— ISO 10545-2:1995(E)


https://standardsiso.com/api/?name=82011e03f9600806309558bcee9e9adc

ISO 10545-2:1995(E)

Forewo

rd

SO (the |
federation
preparing
technical ¢
a technica
represente
and non-gg
collaborate

(IEC) on all

Draft Inter
circulated f
Standard ré
a vote.

Internation

ISO/TC 189,

ISO 10545
tiles:

Part 1:
Part 2:

Part 3:
relative

Part 4:

Part b.
ficient

Part 6:

hternationai Organization for Standardization) is a woridwide
bf national standards bodies (ISO member bodies). The work of

nternational Standards is normally carried out through ISO
bmmittees. Each member body interested in a subject for which

wwece. Lall [SASA RN V1040 NTITowTu G SUMTUL TV Vv

committee has been establlshed has the right to be
H on that committee. International organizations, governmental
vernmental, in liaison with I1SO, also take part in the work. 1SO

5 r\lneol\/ with the International Elect

matters of electrotechnical standardization.

I Cammiesinn
‘:‘""O*‘:‘"hmca; LOMimission

hational Standards adopted by the technical committees are
o the member bodies for voting. Publication as an International
quires approval by at least 75 % of the member bodies casting

bl Standard ISO 10545-2 was prepared by Technical Committee
Ceramic tile.

consists of the following parts, under the general title Ceramic

Sampling and basis for acceptance
Determination of dimensions and surface quality

Determination of water absorption, apparent porosity, apparent
density and bulk density

Determination of madutds of rupture and breaking strength

Determination<of,impact resistance by measurement of coef-
bf restitution

Determination of resistance to deep abrasion for unglazed tiles
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— Part 7: Determination of resistance to surface abrasion for glazed tiles

— Part 8: Determination of linear thermal expansion

— Part 9: Determination of resistance to thermal shock

— Part 10: Determination of moisture expansion

— Part 11: Determination of crazing resistance for glazed tiles

Part 12 Dotermipation-ottrostresistance

— Part 13: Determination of chemical resistance

— Part 14: Determination of resistance to stains

— Part 16: Determination of small colour diffefences

— Part 17: Determination of coefficient of-friction

— Part 15: Determination of lead and cadmium given'off by glazed tiles
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Ceramic tiles —
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1 Scope For oblong tiles, each_similar pair of sides ¢f a tile pro-
vides the appropriate_average dimension|of the tile,
This part of ISO 10545 specifies methods for i.ga. an average of\ two measurements. The average
determining the dimensional characteristics (length, dimensions for length and width of the sample are the
width, thickness, straightness of sides, rectangularity, average of 20-measurements each.
surface flatness) and the surface quality of ceramic
tiles.
2.5 Test report
Tiles with areas less than 4 cm?® are excluded from . S .
measurefnents of length, width, straightness of sides, The test report shall include the following ipformation:
rectangularity and surface flatness.
a) reference to this part of ISO 10545;
Spacer Iygs and glaze blobs and other irregularities of
the sideg shall be ignored when measuring length, b) a description of the tiles:
width, stfaightness of sides, rectangularity, if\these
are subdequently hidden in the joints aftefr fixin o .
(installati m(} ¥ ] 9 c¢) all individual measurements of length apd width;
d) the average size of each test specimern for square
tiles, and the average length and width for each
2 Measurement of length'and width oblong tile;
2.1 Apparatus e) the average size of the 10 test specimens for
square tiles, and the average length ar{d width for
2.1.1 Vé¢rnier calipers, or other suitable apparatus oblong tiles;
for linear [measurement.
f) the deviation, as a percentage, of the gverage size
> of each tile (two or four sides) from thel work size;
2.2 Test specimens
Ten whole tiles shall be submitted to measurements. g the deviation, as a percentage, of the average size
of each tile (two or four sides) from the average
size of the 10 test specimens (20 or 40 sides).
2.3 Procedure
Measure, to the nearest 0,17 mm, each side of the tile
under test, at positions 5 mm from the corners. .
P 3 Measurement of thickness

2.4 Expression of results

The average dimension of square tiles is the average
of four measurements. The average dimension of the
sample is the average of 40 measurements.

3.1 Apparatus

3.1.1 Micrometer screw gauge with anvils, of
5 mm to 10 mm diameter, or other suitable apparatus.
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3.2 Test specimens

Ten whole tiles shall be submitted to measurements.

3.3 Procedure

For all tiles, except those with uneven surfaces, draw
diagonais between the corners and measure the
thickness at the thickest point within each of the four
segments. Measure, to the nearest 0,1 mm, the

thickness of pachtile undertestinfourpositions. 42 Apparatus

For tiles with uneven surfaces, draw four lines at right
angles acrogs the face at distances of 0,125; 0,375;

s
. ‘
0,625 and 0,B75 times the length measured from the

end. Measule the thickness at the thickest point on
each line.

3.4 Expression of results

For all the [tiles, the average dimension of each

individual tilg
The average
40 measurer]

3.5 Testr

The test repq

is the average of four measurements.
thickness of the sample is the average of
nents.

pport

rt shall include the following information:

a) reference to this part of ISO 10545;

b) a descrip
c) allindivid
d) the avers

e) the devid
required
thicknes
ness.

4 Measu

tion of the tiles;
ual measurements of thickness;
ge thickness of each tile;

tion, as a percentage or in_millimetres (as
by the product standard), of the average
5 of each tile from.the work size thick-

rement of straightness of sides

4.1 Defini

ion

©1SO

x 100

=~

where

C is the deviation from straightness at the centre
of the measured side;

L is the length of the measured side.

4.2.1 Apparatus, as shown in figure 1¢0F afy other
suitable instrument.

The dial gauge (Df) (see 5.4) is used for measyring the
straightness of sides.

4.2.2 Calibrating plate;~ef accurate dimensipns and
with straight, flat sides:

4.3 Test specimens

Ten whole_tilés shall be submitted to measurements.

4.4 Procedure

Select an apparatus of the appropriate dimensions
(4.2.1) so that, when a tile is placed in the apparatus,
on the supporting studs (Sa, Sg S¢), the locating studs
(Ia. Ig, Ic) are 5 mm from each corner of the sige being
measured. (See figure 1.)

Fit the appropriate calibrating plate (4.2.2) exaftly into
position on the instrument, and adjust the digl gauge
reading to a suitable known value.

Remove the calibrating plate, place the proper|surface
of the tile on the locating studs in the apparatus, and
record the dial gauge reading in the centre of the side.
If the tile is square, rotate it to obtain four measure-
ments. Repeat this procedure for each tilg being
tested. In the case of oblong tiles, use separate in-
struments of the appropriate dimensions to measure
lengths and widths. Measure to the nearest 0, mm.

For the pur

poses of this part of ISO 10545, the

following definition applies.

4.1.1 straightness of sides: The deviation from

straightness
the tile.

The measur

of the centre of the side in the plane of

ement is only relevant to the straight

sides of tiles (figure 2) and is calculated as a
percentage, using the formula

45 Testreport

The test report shall include the following information:
a) reference to this part of ISO 10545;

b) a description of tiles;

¢) all individual measurements of straightness of
sides;

d) the maximum deviation from straightness, as a
percentage related to the corresponding work
sizes.
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5 Measurement of rectangularity

5.1 Definition

For the purposes of this part of ISO 10545, the
following definition applies.

5.1.1 deviation from rectangularity: If a corner of a
tile is placed against the angle of an accurate calibrat-
ing plate (see figure 3), deviation from rectangularity is
calculate as a percentage, using the formula

ISO 10545-2:1995(E)

tested. In the case of oblong tiles, use separate in-
struments of the appropriate dimensions to measure
lengths and widths. Measure to the nearest 0,1 mm.
5.5 Test report

The test report shall include the following information:

a) reference to this part of ISO 10545;

§—><100
L

where

& is the deviation of the outer corner of the side of
the tile (measured 5 mm from the corner) from
thg inner side of the calibrating plate;

L is the length of the adjacent side of the tile.

5.2 Apparatus

5.2.1 Apparatus, as shown in figure 1, or any other
suitable instrument.

The diall gauge (Da) is used for measuring recs
tangularity.

5.2.2 Calibrating plate, of accurate dimensions-and
with strajght, flat sides.

5.3 Test specimens

Ten whole tiles shall be submittedtd measurements.

5.4 Progcedure

Select ap apparatus_'¢f the appropriate dimensions
(5.2.1) s¢ that, whenta tile is placed in the apparatus,
on the upporting”studs (Sp, Sg, S¢), the locating
studs (I} Ig. Jchare 5 mm from each corner of the side

adjacent|te the side being measured. (See figure 1.)
The plup’var of tha dial aauaa (DAY chall ales ha B mars
\gerof gauge-{bA)l-shallalse-b

b) a description of the tiles;
¢) all individual measurements of,rectangularity;

d) the maximum deviation {from rectangularity, as a
percentage related to~the correspopding work
sizes.

6 Measurements of surface flatness
(curvaturesand warpage)

6.1 Definitions

For*the purposes of this part of ISO (10545, the
following definitions apply.

6.1.1 surface flatness: Defined by measlirements in
three positions on the surface of tiles.

Tiles that have relief on the proper surfacg preventing
measurement on that surface shall, whefe possible,
be measured on the back.

6.1.2 edge curvature: The departure of the centre of
a tile from the plane in which three of the four corners
lie. (See figure 4.)

6.1.3 centre curvature: The departure of the centre
of one edge of a tile from the plane in which three of
the four corners lie. (See figure 5.)

6.1.4 warpage: The departure of the fourth corner of
the tile from the plane in which the other|corners lie.
(See figure 6.)

from the corner of the tile on the side being
measured. (See figure 1.)

Fit the appropriate calibrating plate (5.2.2) exactly into
position on the instrument, and adjust the dial gauge
reading to a suitable known value.

Remove the calibrating plate, place the proper surface
of the tile on the locating studs in the apparatus, and
record the dial gauge reading 5 mm from the corner. If
the tile is square, rotate it to obtain four measure-
ments. Repeat this procedure for each edge of a
square tile. Repeat this procedure for each tile being

6.2 Apparatus
6.2.1 For tiles larger than 40 mm x 40 mm

6.2.1.1 Apparatus, as shown in figure 1, or any
other suitable instrument.

In order to measure smooth-surfaced tiles, the
supporting studs (Sa, Sg, Sc¢) shall be 5 mm in
diameter. In order to obtain meaningful results for
other tile surfaces, suitable supporting studs shall be
used.


https://standardsiso.com/api/?name=82011e03f9600806309558bcee9e9adc

ISO 10545-2

:1995(E)

6.2.1.2 A perfectly flat calibrating plate, of metal

or glass, and

at least 10 mm thick for the apparatus

described in 6.2.1.1.

6.2.2 For tiies of dimensions 40 mm x 40 mm or

less

6.2.2.1

Metal straightedge.

6.2.2.2 Thickness-feeler gauges.

©ISO

— the length and width for oblong tiles;

— the size for square tiles.

Warpage is expressed as a percentage of the length
of the diagonal. Measurements for tiles with spacer
lugs shall be expressed in millimetres.

6.6 Test report

ball i | EON PR IR S | DRIV I S s

6.3 Test spgcimens

6.4 Proced

ile
s

e ~f Amml Ao ol
Ol eacn Lype Shdli

ure

6.4.1 For tilgs larger than 40 mm x 40 mm

Select an ap
and place thd
exactly into
positioned st
shall be 10 m
outer dial gal
sides of the ti

baratus of the appropriate size (6.2.1.1)
corresponding calibrating plate (6.2.1.2)
position on top of the three accurately
ds (Sa, Sg, Sc). The centre of each stud
m from the side of the tile, and the two
ges (Dg, D¢) shall be 10 mm from the
e.

Adjust the thiee dial gauges (Dp, Dg, D¢) to a suitable

known value.

Remove the
paratus with
and record th
square, rotate
property. Rer
tested. In thd
struments of
maximum ce
and warpage
nearest 0,1 m

(See figure 1.)

calibrating plate, place a tile on the_ap-
the glaze or proper surface downwards,
e three dial gauge readings. If the tile is
it to obtain four measurements. of each
eat this procedure for edach “tile being
case of oblong tiles, use separate in-
the appropriate dimersions. Record the
htre curvature (Dp), ‘edge curvature (Dg)
(D¢) for each (tile. Measure to the
m.

6.4.2 For til¢s of dimensions 40 mm x 40 mm or

less

In order to m

pasure edge curvature, place a straight-

edge (6.2.2.1

across the edges and measure the gap

Hre-testreportshatHnctudethe-fottowingimfornation:
a) reference to this part of ISO 10545;
b) a description of tiles;

¢) all individual measurementsiof centre curve]:ure;

d) allindividual measurements of edge curvatdre;

e) all individual measurements of warpage;

f) the maximur) centre curvature, as a perdentage
or in millimetres (as required by the produgt stan-
dard), related to the diagonal calculated frpm the
work size;

g) thélmaximum edge curvature, as a percentage or
iR millimetres (as required by the produdt stan-
dard), related to the corresponding work size;

h) the maximum warpage, as a percentagg or in
millimetres (as required by the product stdandard),
related to the diagonal calculated from thg work
sizes.

7 Surface quality

7.1 Definitions of surface defects and
intentional effects

For the purposes of this part of ISO 10545, the
following definitions apply.

7.1.1 cracks: Any fracture in the body of the tile
visible on the face or the back or both. 1

under the straightedge using the feeler gauges
(6.2.2.2). Determine the centre curvature in the same
manner, but along diagonals.

There shall be no warpage measurement.

6.5 Expression of results

Centre curvature is expressed as a percentage of the
length of the diagonal.

Edge curvature is expressed as a percentage of

4

7.1.2 crazing: Fracture of the glaze that appears as
irregular hairline cracks.

7.1.3 dry spots: Areas on the face of a glazed tile
which have no glaze.

7.1.4 unevenness: An unintentional depression in
the surface of a tile or a glaze.

7.1.5 pin hole: Tiny pit in the surface of a glazed tile.
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7.1.6 glaze devitrification: Unintentional crystalliz-
ation of the glaze which is visually apparent.

7.1. 7 ecks or spots Any unintentional visually
c

7.1.9 decorating fault: Any apparent fault in decor-
ation.

ISO 10545-2:1995(E)

7.4 Procedure

Place the tiles, with the proper surface under obser-
vation, so that they can be viewed perpendicularly to
the surface at a distance of 1 m. llluminate them with
an even light intensity of 300 Ix at the surface of the
tiles and check the light intensity at the centre and

each corner of the area of tiles being examined.

View the tiles with the naked eye or with spectacles if
usually worn

7.1.10 [chip: Fragment broken off from the edges,
corners|or surface of a tile.

7.1.11 |blister: Small surface bubble or blow out
resulting from the expulsion of gas during firing.

7.1.12 jrough edge: Any unintentional irregularity
along thie edge of a tile.

7.1.13 |welt: Unusually heavy accumulation of glaze
in the fdrm of a ridge along the edge.

NOTE 1 |In order to judge whether an intentional
decoratiye effect is acceptable or whether there is a defect,
the releyant clause of the product standard should be
referred |to. Cracks, nipped edges and nipped corners
cannot b intentional effects.

7.2 AJparatus

7.2.1 Hluorescent lighting, of colour temperature
6000 K fto 6500 K.

7.22 A 1 m ruler, or other suitable means of
measuring distance.

7.2.3 A light meter.

7.3 Tgst specimens

At least| 1 m?2 of tileghand a minimum of 30 of them
shall belexamined.

The preparation of the test area and-the¢ viewing for
the test shall not be performed by the same person.

Intentional effects in the surface shall not be regarded
as defects.

7.5 Expression of results

Surface-quality is expressed as the perceptage of tiles
without‘defects.

7.6 Test report
The test report shall include the following|information:
a) reference to this part of ISO 10545;
b) a description of tiles;

¢) the number of tiles examined;

d) the assessment of criteria used,

e) the percentage of tiles without defects.
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Da Os DC

Tile

Figure 1 — Apparatus for the measurement of straightness of sides, rectangularity
and surface flatness
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Deviation from straightness = L£

Figure 2 — Straightness of sides

Deviation from rectangularity = IQ

Figure 3 — Rectangularity
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Work size
° /N
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A
il
L
Centre curvaturg = ac
D
Figure 4 — Centre curvature

Work size

Edge curvature = As

Figure 5 — Edge curvature

Work size

1

‘?%

4
AW

warpage = o

Figure 6 — Warpage
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