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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
nom-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
Intgrnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.,

Intgrnational Standards are drafted in accordance with the rules given in the ISO/IEC Diregctives, Part 2.

The¢ main task of technical committees is to prepare International Standards. Draft International| Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
Intgrnational Standard requires approval by at least 75 % of the member bodies-\Casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subje¢t of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISQ 10545-16 was prepared by Technical Committee ISO/TC 189, Ceramic tile.

This second edition cancels and replaces the first edition (ISO 10545-16:1999), 3.5 and 7.2 of which have
been technically revised.

ISO 10545 consists of the following parts, under the general title Ceramic tiles:
— | Part 1: Sampling and basis for acceptance

— | Part 2: Determination of dimensions and'surface quality

— | Part 3: Determination of water absarption, apparent porosity, apparent relative density and bulK density
— | Part 4: Determination of modulus of rupture and breaking strength

— | Part 5: Determination of\iimpact resistance by measurement of coefficient of restitution
— | Part 6: Determination of resistance to deep abrasion for unglazed tiles

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

— | Part 8: Determination of linear thermal expansion

— | Part\9:7 Determination of resistance to thermal shock

— L Part40-Petermimationof motstureexparsion

— Part 11: Determination of crazing resistance for glazed tiles

— Part 12: Determination of frost resistance

— Part 13: Determination of chemical resistance

— Part 14: Determination of resistance to stains

— Part 15: Determination of lead and cadmium given off by glazed tiles

— Part 16: Determination of small colour differences
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Ceramic tiles —

Part 16:
Determination of small colour differences

1

Thi
col
col

Scope

s part of ISO 10545 describes a method for utilizing colour measuring instruments for quantifyin
pbur differences between plain coloured ceramic tiles, which are designed to‘\be of uniform and
pur. It permits the specification of a maximum acceptable value, which depends only on the cl

maitch and not on the nature of the colour difference.

j the small
consistent
bseness of

This part of ISO 10545 is not applicable to colour variations produced for ‘artistic purposes.

NOJTE This test is applicable only when small colour differences ‘between plain coloured tiles are important in a
spdcification or by agreement.

2 | Normative references

The¢ following referenced documents are indispensable for the application of this document. |For dated
references, only the edition cited applies, (For undated references, the latest edition of the [referenced
dog¢ument (including any amendments) applies.

ISO 105-J03:2009, Textiles — Tests fon colour fastness — Part JO3: Calculation of colour differences

CIg 015:2004, Colorimetry

3 | Terms and definitions

For the purposes-of this document, the following terms and definitions apply.

31

chfoma

attfibute of colour that is defined as deviation from grey of the same lightness

NOTE I'he more a colour deviates from grey, the higher the chroma.

3.2

lightness

parameter that relates the colour to a continuous grey scale between white and black
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3.3

CIE 1976 L*a*b* value
CIELAB value
value calculated from the measured spectral reflectance curves given in CIE 015:2004

NOTE 1

NOTE 2

CIE stands for “Commission internationale de I'éclairage”®).

For more information about spectral reflectance curves, see 1SO 23603/CIE S 012. More details on

CIE 1976 L*a*b* colour space can be found in ISO 11664-4/CIE S 014.

3.4

the

CMC colo
AEcmc

set of coldg
specimen
be visually
NOTE

3.5

ir difference

ur difference equations utilizing CIELAB (AL*, AC*,,, AH*,,) values, calculated between a
hnd a reference standard, to determine the ellipsoidal boundary containing all colouss‘\which wd
acceptable when compared to the reference standard

CMC stands for the Colour Measurement Committee?).

commercipl factor

cf
measurem
determinin

4 Pring

Colorimetr
colour and
compared

ent of the tolerance agreed on by all parties or those commonly dtilized in the tile industry for
j the acceptability of the colour difference, AE .

iple

c measurements are made on reference standard\tiles and a test specimen of tiles of the sg
the differences are calculated. The calculated CMC colour difference, AE ., of a test specime
fo a reference value, using a previously agreed-on commercial factor (cf) or the cf commonly u

in the tile industry, to determine the acceptability of theycolour match.

NOTE 1
when the re

NOTE 2
unglazed tilg

5 Test

Colorimetry describes a measure of colourdifference, not appearance difference. Calculations are only v
ference and test specimens have essentially the same gloss and texture.

It is intended that, on revision, 1IS©*13006 will include commercial factors of 0,75 for glazed tiles and 1,0
S,

equipment

The instruent used fofColour measurement shall be either a reflectance spectrophotometer or a tristimy

colorimeter.

conditions
geometry/\

The instrtuiment geometry shall conform to one of the four sets of illuminating and view

iewing~geometry. The four accepted instrument geometries with their abbreviations are 45/nor

(45/0), n
instrumentl

mal/45 (0/45) diffuse/normal (d/0) and normal/d|ffuse (O/d) If a diffuse geometry (d/0 or (

est
uld

me
h is
sed

alid

for

lus
ing

specified by the CIE. The instrument geometries are identified by the convention: illuminafing

mal
/d)

adgle

between the sample normal and the |Ilum|nat|ng beam in O/d geometry and the angle between the sample
normal and the viewing beam in d/0 geometry shall not exceed 10°.

1) Commission internationale de I'éclairage (International Commission on lllumination), Central Bureau, Kegelgasse 27,
1030 Vienna, Austria.

2) Colour Measurement Committee, The Society of Dyers and Colourists, Perkin House, 82 Grattan Road, Bradford BD1

2LU, United

Kingdom.
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6 Procedure

6.1 Test specimens

6.1.1 Reference specimen

To avoid the phenomenon of metamerism, select a batch of tiles containing the same pigments, or
combination of pigments as samples submitted for testing. The reference sampling shall comprise at least five
tiles. However, a smaller number of reference tiles may be used, but they shall represent a homogeneous
batch.

6.112 Test specimen

Stdtistical methods shall be used to determine the number of randomly selected tiles whichi are representative,
butithe number shall never be less than five.

6.113 Preparation

Clgan the surface to be measured for colour with a cloth dipped in laboratory-grade isopropanol, followed by
dryjng with a lint-free, dry cloth or paper tissue which does not contain fluorescent whitening agents|{(FWAs).

6.4 Test procedure
Opgrate the instrument in accordance with the instructions supplied by the manufacturer, allowing specified
wafm-up time. Prepare the test and reference standard tiles’as outlined in 6.1.3. Take alternate feadings of
the| reference specimen and the test specimen in quickSuccession, until a total of three readingsg has been

made on each tile. Record them and use the average of the three measurements for each tile as|the values
for|use in calculating the colour difference.

7 | Calculations and interpretation of results
7.1 Calculations

7.11 CIELAB values

71411 Calculation‘of,CIELAB values

Calculate the CIELAB values L*, a*, b*, C*,, and H*,, from the X, Y and Z values for each specimen, using the

eqdiations given.in ISO 105-J03. Daylight illuminant (D65) and 10° observer shall be used.

7.11.2 Calculation of CIELAB colour difference values

Cajculate the CIELAB colour difference values AL*, Aa*, Ab*, AC*,,,, and AH*_,, using the equations given in
ISO 105-J03.

7.1.2 Calculation of component CMC colour differences

Calculate the component CMC colour differences, AL, ACeme @nd AH,., of the reference specimens and
test specimens, following the procedure given in ISO 105-J03.

7.1.3 Calculation of the CMC colour difference, AE .

Calculate the CMC colour difference in CMC (/:c) units using the equations given in ISO 105-J03:2009, 3.3.
When CMC colour difference is used, a decision shall be taken on whether the ratio of lightness to chroma
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[CMC (I:c)], as determined by the CMC equations, is acceptable. CMC allows the user to change the ratio of
lightness to chroma (/:c). An [:c ratio of 1,5:1 is typically used for smooth surface, high-gloss glazed tiles.

7.2 Interpretation of results

For the purposes of determining acceptability, a “tolerance” (cf) which is agreeable to all parties involved shall
be selected. The AE,,. value calculated between a test sample and the reference standard, when compared
to this agreed-on tolerance, provides a means of determining if a test sample is an acceptable match to the

reference standard. Specimens which are compared to a reference standard fall into two categories: those for
which the AE . values are less than or equal to the agreed-on tolerance are acceptable (pass), while those

for which tieAF ; vatuesare greater thamrtheagreed-omrtoterance-are unacceptabte(faity—————————]

8 Testjreport

The test report shall include the following information:

a) arefefence to this part of ISO 10545, i.e. ISO 10545-16;

b) a desgription of the tiles;

c) detailq of the instrument and specific measurement conditions;

d) the AlJ*, AC*,,, and AH*,,, components;

e) the agreed-on (cf) tolerance;

f)  the avprage CMC colour difference calculated between.the test and the reference tiles;

g) the rafio of lightness to chroma.

4 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=f1aa010acb726ddb6557b608d0ca212d

	Scope
	Normative references
	Terms and definitions
	Principle
	Test equipment
	Procedure
	Test specimens
	Reference specimen
	Test specimen
	Preparation

	Test procedure

	Calculations and interpretation of results
	Calculations
	CIELAB values
	Calculation of CIELAB values
	Calculation of CIELAB colour difference values

	Calculation of component CMC colour differences
	Calculation of the CMC colour difference, (Ecmc

	Interpretation of results

	Test report

