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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 procedures used to develop this document and those intended for its further maintenance are

described in the ISO/IEC Directives, Part 1. In partlcular th rent approval criteria needed for the
different types of ISO documents should be noted. Thi rafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see&' so q_ rectives).

patentrights. ISO shall not be held responsible ntifying any or all such patent rights. Details of any
patent rights identified during the developmerit of the document will be in the Introduction and/or on

the IS0 list of paten ; tlons*{lﬁewed (see www.iso.org/patents).

Any trade n
constitute a

For an ?@?ﬁatlon on the meaning of ISO specific terms and %h ted to conformity
assessment, as well as information about ISO’s adherence to th in the Technical Barriers
t {1{‘ ation.

Attention is drawn to the possibility that some of ﬁéfﬁments of this document may be the subject of
cument is information given for the convenience of users and does not

to Trade (TBT) see the following URL: Foreword - Supplemen

The committee responsible for this document is ISO/TC aaﬁhmts and varnishes, Subcommittee SC 9,
General test methods for paints and varnishes. ﬂ'i

revised. It also incorpora Corrlgendum IS0 2813:1994/Cor.1:1997.

The main techmcﬁq&% q&ﬁﬁﬁ‘

This fourth edition cancels a HE replaces the third edition (ISO 2813:1994), which has been technically

s
a) thetitle lw?s b&ﬂa‘c anged; li(. “-{ﬁ- e
b) the scope has been extended to include gloss measurement of m
1\.
c) theterm “specular gloss” has been replaced by “gloss”; ﬂ»ﬁ-‘;

'ﬂhﬂ

d) the gloss value is indicated in gloss units (GU);

e) anew annex (Annex A) concernin posmble sources of error has been added;

f) anew annex (Annex B) &‘1 qqlﬂa?:’;ltlon standards has been added;

g) anew annex ( E&ﬁ‘ing gloss calculation of primary reference standards has been added;
h) anew annex A@L&q}ﬁ concerning details on precision has been added;

i) the precision data are the results of a large interlaboratory test.

‘o o for izl © IS0 2014 - All rights reserved
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INTERNATIONAL STANDARD IS0 2813:2014(E)

Paints and varnishes — Determination of gloss value at
20°,60° and 85°

1 Scope
This International Standard specifies a method for determining_the gloss of coatings using the three
geometries of 20°, 60° or 85°. The method is suitable for the sure{q@t of non-textured coatings
on plane, opaque substrates.

&hﬁ“ o
NOTE On test specnmens different from these m ve comparative gloss measurements are

possible. However, it is not ensured that the obtained g]&é‘{fhes correspond to the visual gloss perception (see
Annex A). 'ﬁhﬁ

2 Normative %é&ceﬁﬁtf'

The follow lﬁ In whole or in part, are normatively referenced 1n this document and are

indispensa 1@ application. For dated references, only the edition cifed applles For undated

referer&i atest edition of the referenced document (including an '@I applies.

ISO 1514, Paints and varnishes — Standard panels for testing -é\ l%(_- ‘iﬂ"

IS0 2808, Paints and varnishes — Determination of film thickness “‘IL“

1SO 4618:2014, Paints and varnishes — Terms and deﬂmtﬂnﬂ'ﬁ

3 Terms and defini ﬁﬂ-’

For the purposes T,l?’{, T'}the terms and definitions given in [SO 4618 and the following apply.
e S

gloss 'ﬁei 5 ﬁ\ﬂ'ﬂ

optical pmpﬁ'"ty of a surface, characterized by its ability to reflect llg%famfﬁ

Note 1 to entry: Examples of degrees of gloss are high gloss, gloss, silk gloss, s ﬂn@&s satin, matt, and dead matt.

LA

[SOURCE: ISO 4618:2014, 2.132] ?h

3.2

geometry

identification of a method of gl%r%ur@ﬁbﬂ%usmg a specified angle with assigned apertures

3.3 @J}&ﬂﬁtfﬁ
gloss value

ratio multiplied b ﬁﬂ"ﬁthe luminous flux reflected from a specimen to that reflected by a glass
surface with a reﬁ&twe index of 1,567 at a wavelength of 587,6 nm in specular direction for a specified
reflection angle and specified aperture angles of light source and receptor

Note 1 to entry: The gloss value is indicated in gloss units (GU). It is not permitted to interpret and express gloss
values as “% reflection”.

Note 2 to entry: Gloss values measured on coatings are expressed rounded to the nearest integer (without
decimals).

Note 3 to entry: To define the gloss scale, polished black glass with a refractive index of 1,567 at a wavelength of
587,6 nm is assigned to the value of 100 for 20° 60° and 85° geometries.

A TCM 2014 ATl g
olETeg rights reserved 1
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Note 4 to entry: A glass surface with a reflective index of 1,567 at a wavelength of 546,1 nm (which is the central
wavelength of the spectral luminous efficiency function) may be used.

Note 5 to entry: The gloss value is influenced by the surface characteristics, e.g. roughness, texture, structure, of
the sample.

4 Principle

With a reflectometric apparatus, gloss values are determined on coated surfaces, correlating with the
visual gloss perception. In this context (glossmeter), the ratio of the gloss of the coating and the gloss of
a polished plane glass plate with specified reference refractive index is obtained.

The method of gloss measurement is specified by the following parameters:

— measuring angles; _&ﬁ “15
— field stop apertures; %]E&.. _ﬁﬂ{\.\e
RSOt

— spectral adaptation;

i 0
— reference refractive index. 'ﬁh

Lo
5 Basic princi 1|:I""loss measurement
p li:}d_, o g
=)

Glossisa visﬁ" b&ltion caused by looking at surfaces. The specular ref]l
distinct lﬁ:qhﬂi t is reflected more directionally from the surface.

high-glo#s surfaces only in the main specular direction. On m%f‘%
li

ion of objects is even more
'delktdight is reflected on
thg BERTis not only reflected
1 . The more uniformly the
light is scattered into the space the smaller is the intensity of t e‘bgﬁl‘%cted component and the matter
the surface appears. ﬂ-ﬂt‘i“

in the main specular direction but also diffusely scattered in

The principle of gloss measurement is based on the meﬁshurement of the directionally reflected light. In
this context its intensity is measured in a defined angular field around the reflection angle. The intensity
of the reflected light dep ﬁ’n th face material and the incident angle. Accordingly, on coated
surfaces with increasi i qgﬂ‘g e more light is reflected. The remaining light is refracted at the
interface air/coat iq i §‘the coating diffusion and/or absorption of the light occurs.

The gloss values ﬁtj& related to the intensity of the incident light but t _tlﬁﬁcti%@ﬁﬁ%erties of a
black, polish@ass standard with specified refractive index. %Q(_, ““ﬁ-
&

AL

For different viewing angles the gloss perception can vary widely. For ex }e matt surfaces can appear
glossy under grazing incidence of light and low viewing angle, betﬁlﬁé&hder these reflection conditions
alotof light is reflected directionally and also the intensity of diffusion is low.

Figu.re 1 illustrates the relation between the gloss perception of visually equally classified coating
specimens (from matt to glossy) andsthe assig&ed gloss values for the measuring angles of 20°, 60° and

85°. ﬁ "
= -ﬁ'..e'
EXAMPLE Visual cla i Iq".:;"esponcls to 35 GU under 20°, 70 GU under 60° and 95 GU under 85°.
aes™
Wo
o o for © IS0 2014 - All rights reserved
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{““\.‘:'" Figure 1 — Gloss curves ‘ﬁ.
© 5k
wod® I o
Due to the non-linearity of the characteristic curves in accorda %ﬁ& the gloss for each
measuring angle can only be differentiated over a specific range. acﬁc‘g epending on the degree
of gloss of the specimen surface - the following measuring angles hﬁ\@"i} en proved (see Figure 2):

A&

— 20° geometry for high-gloss surfaces;
— 60° geometry for semigloss surfaces;
— 85° geometry for matt % “'5..'5
% ﬂﬁ*"*
For each gloss val {fy'shall be indicated.
RS

G
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Figure 2 — Measuring an,

. -ﬁ, ﬂﬂ"q. e“"lﬁ'

6 Apparatus and calibration equipment‘ﬁ’ﬂxﬂﬁﬂﬁ

ot

6.1 Glossmeter

6.1.1 Optical coﬁﬁpu @'&%urse of beam
) -ﬁ:m'

The cours%@% glossmeter is illustrated in Figure 3. The light of a source is collimated onto
the test surface.qt & Specified angle, and the reflected light is received by e;ﬁs at the same angle and

focuse%ﬁ&ﬂﬁ hoto detector. Qz;;ﬁ' .

e

S
R
Wt et
% “‘L‘-""

© ISO 2014 - All rights reserved
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Key S

1 lights di&s%“\ﬂ“ 9 optical axis of the incident beam

2 s%ﬂ gﬁ re 10  optical axis of the receptor beam

3 soli Ctlﬂﬂﬁ 11  surface al of the test specimen
4 ﬂé%tor lens 12 i %ﬂﬂ apffement

5" testsurface g}\’ e bwﬁﬁ and 11

6  receptor field stop T@éﬂetween 10and 11

7  image of the source aperture in the receptor field stop 'ﬂ.ﬂ“ receptor aperture angle

WO |
8  photo detector (receptor) 9  source image aperture angle

'ﬁ’ﬁﬁ;‘ﬁw%ﬁ— Course of beam of the glossmeter

6.1.2 Geo } %ﬁ. Eﬂtﬁ-

The axﬂb?the incident beam shall be at an angle (a1) of (20,0 £ 0, 9+0 ):Hb 85,0 £ 0,1)° to the
normal to the surface under test. With a flat piece of polished bl lasy B front-reflecting mirror
instead of the test panel position, the source field stop shall be repgﬂ'ﬁ&d at the centre of the receptor
field stop. th“

The optical axis of the receptor beam shall coincide with the mirror image of the optical axis of the
incident beam to within + 0,1° i.e. the condition |aj - a2| < 0,1° shall be fulfilled (see Figure 3).

The dimensions of the so %tur&gﬁt?the receptor aperture and the permissible tolerances shall
be as indicated in Tabl I-Lﬁ_ by
i

There shall be no v b, ﬂn‘g"‘:?f rays that lie within the specified angular fields.
&
The directior‘ﬂfﬁ@asurement (see Figure 3) shall be obvious on the apparatus.

o len anta AN vights reserved 5
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Table 1 — Angles of source image aperture and receptor aperture

Aperture angle
In parallel to plane of reflection |Perpendicular to the plane of reflec-
tion

Source image aperture 0,75° + 0,10° 2,5° + 0,1°
(all geometries)

Receptor aperture o o o o
(20° geometry) 1,80°+0,05 36°+0,1
Rec:eptor aperture 4,4°+01° 11,7° £ 0,2°
(60° geometry)

Receptor aperture o o ° °
(85° geometry) el s 6,0°x0.3

51: we
NOTE1 In Figure 3 the plane of reflection curresponds&%%@ﬁ%stratmn

NOTE 2  In Figure 3 only the aperture angles in parallel&&ﬁe plane of reflection are illustrated.

NOTE3 By specifying the aperture angles it is ensured that for the gloss measurement only a maximum

proportion of the scatter %t is receﬁd
6.1.3 Fllte% ggiéb or

Filtering at tlﬁgﬂgptor shall be done in such a way that the transmittanc filter 7(A) is given by
Formula :'{{' P 5
g
)=k EIxSc(2) 0 “ﬁﬁf‘ @
LA < Ls(4) oV
e
oV

where t‘h

V(A) is the CIE photopic luminous efficiency,

Sc(A)  isthe spectr dﬁﬁ?utlon of CIE illuminant C;

L(A)rel is theﬁqﬁ@&tral sensitivity of the receptor;
Ls(A) 1*&3&:9&1‘31 power distribution of the illuminating sourc.eé.\

gg.ﬁ- e
v
e‘f“ w

NOTE By means of such filtering the gloss values refer to a uniform illﬂhﬂant (C) and are adapted spectrally
to the gloss perception of an observer.

k is a calibration constant.

6.1.4 Technical requirements for glossm%ter

The receptor measurement d ﬁ' readmg proportional to the light flux passing the receptor
field stop with a devmtmﬂl ximum,

The apparatus shall be &%ﬁﬁgble and adjustable.

NOTE For g[nssm‘;ers with automatically proceeding calibration routine the calibration and adjustment are
carried out automatically.

© 1S0 2014 - All rights reserved
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6.2 Measurement standards (certified reference material, working measurement
standards)V

6.2.1 High-gloss standard A (working measurement standard)
Plane black glass or ceramic plate with the following properties:

— surface grinded and polished;

— gloss values = 88 GU.

Thickness, rear side, and edges shall be made in such a way that interfering light, scattered light and
reflected light from the edges and the rear side are avoided.

ﬁ “"5.5

e

The following parameters shall be recorded on the séa&ﬁ ar
» \

%
— direction of measurement; ‘&’ ne

aes™
— geometry (geometries); ".:h":'

— assigned gloss val ).

Lo
The measure %&%é@%ﬁconform to Annex B.
"él'qv s

6.2.2 Me:ﬁgﬁ"‘-hloss standard B (working measurement standard %’ i
. S

0 \
For tesg?{g the linearity medium-gloss standards may be usgﬂq e #\q\%%ss standard may be of
S lckgﬁ “re

ceramic tile, black glass, or other materials with uniform glo ar side, and edges shall be
constructed in a way so that interfering light, scattered light, auﬁmected light from the edges and the
rear side are avoided. ﬁ.ﬂ,ﬂx

The following parameters shall be recorded on the standard:

— direction ofmeasur;&e#, Eﬁtﬁ

— geometry ( 'ﬁzﬁifa];‘jﬁﬁ‘

— assigned glgﬁgﬁme(s). . %‘ﬁ. 12.“15
i
The measurgent standard shall conform to Annex B. %Q('iﬂgﬁﬁ

6.2.3 Zero standard C (working measurement standard) 'qh“

Plane plate made of metal, glass, or rigid plastic [e.g. poly(methyl methacrylate) - PMMA] with or without
a coating whose gloss for all geometries is lower than 0,1 GU.

NOTE 1  Black flock has been pﬁﬁﬁwﬁuse as coating material for the zero standard.

NOTEZ2  Glossmeters Wﬁm proceeding calibration routine do not require a zero standard, since

the zero calibration and tﬁeq“ii;!e djustment are carried out with the light source turned off.
The measurement'&ﬁ%dard shall conform to Annex B.

6.2.4 Certified reference material (CRM)
Plane black glass or ceramic plate or quartz glass plate with the following properties:
— plane surface grinded and polished;

— gloss values = 88 GU.

1) SeeISO/IEC Guide 99.

mien anta Al vights reserved 7
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Thickness, rear side, and edges shall be made in such a way that interfering light, scattered light, and
reflected light from the edges and the rear side are avoided.

The following parameters shall be recorded on the standard:
— direction of measurement;

— geometry (geometries);

— assigned gloss value(s).

The measurement standard shall conform to Annex B and Annex C.

7 Test panels

AT S
7.1 Substrate h ﬁiﬁ'ﬁ"‘

- X
Unless otherwise agreed, select the substrate i to the intended practical use from the substrates
described in ISO 1514. The test panels shall be plane and free of deformations (see Annex A).

: _ ﬁ, K5
7.2 Prepara ‘gﬁlﬂg
L4y
Prepare eac a,ﬁ'&lf"m accordance with [SO 1514 and coat it in accordance with the specified method
i

with the coaﬂgﬁ aterial or multi-coat system to be tested.
o

TR s
7.3 Drying and conditioning ﬁ% -.;L‘n“

Dry/harden (stove, if applicable) and age, if applicable, each ¢ qd‘t}st panel for the specified period of
time and under the specified conditions. Condition the w& est panels before the test at (23 + 2) °C
and a relative humidity of (50 £ 5) % for at least 16 h. Other conditions for conditioning shall be agreed
and indicated in the test report.

Finger prints, dust, or aﬁ‘{%ﬁ 1ons on the surface lead to changed and/or imprecise gloss

values. Consequ panels shall be stored and handled accordingly.
In the case of ag lﬂ.}}es the preparation has to eliminate the potential %ﬁ‘ houtﬁlﬁring the
surface. “ A
wh 'Té}ﬁ(' ﬂq‘»““
7.4 Thickness of coating E'[“

Determine the dry film thickness of the coating, in micrometres, iﬁi&é)cordance with one of the methods

specified in ISO 2808.

For comparative measurements the film thlcknesses shall correspond.
. e
8 Calibration an j i}-‘.the glossmeter

1
8.1 Preparatiogﬁqﬁﬁ%‘appamtus

Calibrate the apparatus at the start of every period of operation and during operation at intervals
sufficiently frequent to ensure correct measuring values.

8.2 Zero point check

Use the zero standard (6.2.3) to check the zero point.

- o for izati © IS0 2014 - All rights reserved
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If the measuring value on this standard is not within + 0,1 GU of zero, adjust the apparatus or subtract
the deviation from subsequent readings.

NOTE Glossmeters with automatically proceeding calibration routine do not require a zero standard, since
the zero calibration and the offset adjustment are carried out with the light source turned off.

8.3 Calibration and adjustment

Adjust the instrument with a high-gloss reference standard (standard A, working measurement
standard, see 6.2.1) to the assigned gloss value.

NOTE For glossmeters with automatically proceeding calibratioggoutine the calibration and adjustment are
carried out automatically. ﬁ, “15

QR e
9 Procedure ‘&’}" 1\5{{
ae*™

9.1 Selection of geometry "l'.."""":|I
Specify the optlmaﬁ#try b@@'ﬂ'@ on the gloss value of the test specimen for the measuring angle of
60°. 1;'3-
.,;1.}
— The me a geometry of 60° can be used for all coatings. For high-gloss or matt coatings the
20° or eometry might be more appropriate. 'L'F
— For hlgh-gloss coatings which give higher gloss values t t 7&ﬁ!ﬁ(g]oss units) for the 60°

geometry, the method for the 20° geometry allows for a be: ‘B ntiation.

— For matt coatings which give lower gloss values than ﬁ‘l% GU (gloss units) for the 60° geometry,
the method for the 85° geometry allows for a bett ferentiation.

NOTE1 The determmatlon of the loss of gloss caused by marring, weathering or other surface disfigurements
often requires a change asurl Dmetry when measuring gloss after the exposure. This results in

lower repeatability an&.

NOTEZ2 It can ?I to take measurements on high-gloss surfaces using 60° geom ry, if after
exposure, e.g. wngﬂs@'i the surface is matter and consequently requires measur ith %;g geometry.
When followi procedure, the precision is much better compared to asu s using the 20°
geometry pridr to and after exposure.

esr-"“'

9.2 Gloss measurement 'ﬁhﬂ
By means of the glossmeter, measure on at least five representative positions with the appropriate

geometry and the agreed direction of measurement. If the deviation of the readings is less than 5 GU,
report the mean value rounded t#,l unit egthe gloss value. Otherwise, take further readings and

report the mean value of all v: ﬁ‘gﬁ
In the course of one se@, _ ement on several specimens the identical geometry shall be used
for measuring. &ET“
NOTE For paraﬂters and sources of errors for the determination of gloss, see Annex A.
o IEn 014 Al vights reserved 9
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10 Precision

10.1 General

The following precision data have been obtained under laboratory conditions on real samples. For
details, see Annex D.

NOTE These data might not be compatible with the precision data stated by many instrument manufacturers.
Manufacturer’s data are typically based on ideal standards.

In practice, there are parameters that can lead to significantly higher deviations of measuring values.

For details, see Annex A.
x‘ﬁﬁ “15

l"]\ 1‘3‘“
The repeatability limit r is the value below which Skiﬂﬁ%e difference between the mean values
of two separate sets of three values, obtained on a @ g of the same product on plate glass, can be

10.2 Repeatability limit

expected to lie when this method is used und eatability conditions. In this case, the results are
obtained on identical material by one operator in one laboratory within a short interval of time using
the same equipme llow1 e standardized test method. In this International Standard, r is
given in Table % l ity.
] -,‘é 'iieg" (i
R ﬂﬂ‘f' Table 2 — Repeatability limit, r

: o
= -
t&ﬂe‘ Geometry Repeatw 4 Eﬂ'l..‘:

20° rﬂ "‘lﬁ- T

60° ot 2

85° e 1
10.3 Reproduclblllty Eﬁtﬁ

The reproducib @%&ﬁ %value below which the absolute difference between the mean values
of two separate ee values, obtained on a coating of the same product %ﬁate glas gan be

expected to li e§¢ 15 method is used under reproducibility 1:.‘.)nd1t10nsl ;? lts are
t

obtained o ical material by operators in different laboratorie erval of time
using the same equipment and following the standardized test metho atlonal Standard,
R is given in Table 3, with a 95 % probability. ﬁ,ﬂ{
LA
Table 3 — Reproducibility limit, R
Geometry Reproducibility limit

ko i

N o™ 4

T e 3

o
ko

11 Test report
The test report shall contain at least the following information:

a) alldetails for complete identification of the coating tested (manufacturer, trade name, batch number,
etc.);

© IS0 2014 - All rights reserved

n
Capyright enal O ion for
Provided by IHS under license with IS0
Mo reproduction or networking permitted without license from IHS Mot for Resale



b)

Copyright

A ICN 2014
O lor

1SO 2813:2014(E)

a reference to this International Standard (ISO 2813);

any details on the preparation of test specimens, including

1) material (including thickness) and surface preparation of the substrate (see 7.1),
2) method for coating the substrate (see 7.2),

3) duration and conditions for hardening (drying/hardening, including stoving) of the coating
and, if applicable, ageing conditions of the coating before measuring (see 7.3),

4) dry film thickness of the coating, in micrometres, including the method of measurement in
accordance with ISO 2808 and indication if it is a single coat or a multi-coat system (see 7.4);

identification (type, manufacturer) of the glossmeter %ﬁ’

L]

ﬁ‘!‘*ﬂe

5
if there is anisotropy, the selected direction of mée{u:\eﬂlent (see Annex A for examples);
the results of the test as indicated in Cla]@ﬂ,

the geometry used;

he specified test method;
p “{s

any deviation f
» &
any u omalies) observed during the test;
y _ﬁ?ﬁ.ﬁ&w@ ) g
eeﬁ

thed test.
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Annex A
(normative)

Possible sources of error

A.1 General

Forsomecoatings, especially satin coatings,the glossvaluedepends gn the conditionsofdrying/hardening
and on the method of application. %, “15
)"u}(" {ﬁﬁ

A.2 Topographical effects

a‘fﬂ

For rough, uneven, and textured surfaces com e measurements of similar test specimens are
only permitted when the dlmensmns of the textures are small in comparison to the dimension of
the illuminated measur, ea [s qif,ggure A.1). The type of texture properties, such as orange peel,
brush marks, etc. % m the test report. For test specimens on which an anisotropism
(directionalit recogmzab]e the direction of measurement relative to the direction of
anisotropisms aken mto accountand indicated in the testreport. For comparative measurements

&ved gnerally

[espemally in qﬁﬁ% of dispute) the same direction of measurement shall

04 g e

| EO
' | Yﬁt‘*“ ;
i\&{\/ ‘Eﬁ'ﬁ' 2“1::-: 60°

Key 3"1'.'., .
C  measuring area ﬁh "1,“5‘-

For the determination of gloss, an averaging over the measuring aremﬁﬁays done. Consequently, when
using glossmeters with small measuring area, a higher number of sirtgle measurements distributed over
the surface might be required.

A.3 Geometrical effects ﬁﬁ'ﬂeﬁﬁ

On curved or uneven suf‘%ﬁe qﬁ‘measurements in accordance with this International Standard
are possible only compar E\réry Measuring on convex curved surfaces (see Figure A.2) is possible
comparatively for 1d coating materials and application parameters as well as identical direction
of measurement w1th a positioning apparatus. However, the measuring values often do not correlate
with the visual gloss perception and the gloss values of equally coated, plane test panels.

© 1S0 2014 - All rights reserved
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Key

1 radius of curvature

%’&gﬂe A.2 — Gloss measurement on curved surface
—;éj.\ﬁ(' “51.
Jhﬂmi] cal effects %, 'L‘=

easuring on metallic and effect coatings (see Figure A.3) i 'b%paratlvely for identical
0 dﬁg'b cor

coating materials and application, however, the gloss values relate with the visual gloss

erception.
percepti .ﬁﬂ"*“
o]

substrate ﬁ.ﬁﬂgﬁﬂ-ﬂ

coating

metallic pigmen '\'l:!-
reflection on coatip® surface
reﬂection'ﬁhgetal]ic pigment

[ I S

Figure A.3 — Gloss measurement on metallic coating

For comparative measuring on matt surfaces, it is required that chromaticity and lightness do not differ
significantly.
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For high-gloss clear coating systems the refractive index of the coating might have such a dominant
influence on the measured gloss value that this value does not correlate with the visual gloss perception
anymore.

The method of gloss measurement described in this International Standard shall generally not be applied
for luminescent coatings.

For translucent coatings the gloss of the substrate might influence the measurement.

Measurements on coated glass plates are also possible only comparatively. The thickness of the glass
and the properties of the rear side influence the measuring result (see Figure A 4).

s -éi ':"1“

glass plate ﬂ'E" ".'"'-
coating (translucent) ﬂl.ﬂ'
reflection on top side of coated glass
reflection on rear side of co glass
multiple reflection in,th Eﬁlﬁ

e
interfering ligh Lac-‘ f“"

f“ ,& E.“‘_E'

“t""“ Flgure A.4 — Gloss measurement on coated %ﬂ&' “ﬁi

S R W N e

For small specimens, the measuring result might be disturbed by 1nterf&ﬁ_ﬁ§'hght when the illuminated
measuring area is not entirely covered by the test specimen. ?h

For translucent coatings on glass plates, the measuring value might be falsified by interfering light (see
Figure A.4).

NOTE Fordevices with compenﬁ\&ﬁmtgﬂ?ﬂng light the effects caused by interfering light are eliminated

automatically.
Lo -:m‘i"'"'ﬁ
A.5 Physical effeg&ﬂﬂf

Temperature changes and high humidity might result in measuring errors caused by condensation in
the glossmeter as well as on the test specimen.

In this case, it can be necessary to wait for a homogenization of temperatures before realizing the
measurements.
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Annex B
(normative)

Calibration standards

B.1 Classification and use of the calibration standards

For the calibration and adjustment of the glossmeter, the following reference standards should be used:

— high-gloss standard A (working measurement stq‘(:iék }kqéﬂéhﬁ‘.gloss unit)

— medium-gloss standard B (working measur \&i to check the linearity)
— zero standard C (working measurement S%@&T’E‘to check the zero point)

— certified reference material CRM (measurement standard to check the working measurement

standard A}ﬁ' E.“rl_fp

For the rﬁﬂl e glossmeter only the working measurement standards A and C are used.

NOTE qﬁmeters with automatically proceeding calibration routine do require a zero standard, since
the Zﬂb ration and the offset adjustment are carried out with the K %ﬁ:e wEned off. However, zero-
pointstieviations caused by changes of the course of the beam (e. | C frhTnations on the lenses) are
not corrected when calibrating automatically. Consequently, it is qﬁﬂ%ﬁheck the zero point in regular
time intervals by means of the zero standard C. “1{\.‘5

Standards B and CRM are mainly used in the contexﬁ@éﬁgction equipment monitoring,.

B.2 Production of cali ratlon.:standards

The standard A 11'5 ﬁﬁ'befblack glass, quartz glass or ceramics, respectively, with plane surface

and shall be E.'it ay that interfering light, scattered light, and reflec ed llght from the edges

and the rear si 01ded (sufficient thickness; rear side and edges ro 'rﬂ'rt&
mentstandard B

The surfat@'oi?standard Aand the CRM shall be polished, the surfacﬁ"a&k E_QTG‘;&"E

shall have a defined, homogenous texture.

The surface of the CRM shall be plane enough so that by meas%@wth optical methods a maximum of
two interference rings within 10 mm will be observed.

Since the optical properties of glass or ceramic surfaces might change by ageing, certified reference
materials are frequently made of guartz {1;{_% wedge profile to avoid reflection of light on the rear side).

et
‘!ﬂbck coated plate is sufficient. For higher reliability a light trap

For standard C a rigid |
5.5 andard

might be used as ze

The standards A %MERM are valid for all geometries. In contrast, for medium gloss generally a
separate standaﬁ required for each geometry.

The following specifications shall be recorded durably on the standards:
— direction of measurement;
— geometry (geometries);

— assigned gloss value(s) with a measurement uncertainty of * 0,5 GU for the high-gloss standard
A, £1,0 GU for the medium-gloss standard B, and * 0,1 GU for the zero standard C.

A ICN 2N1 4 ATl v e e
P ol rights reserved 15

Provided by IHS under license with 150
Mo reproduction or netwerking permitted withaut lieense from IHS Not lor Resale



1SO 2813:2014(E)

B.3 Handling of the calibration standards
The surfaces of the standards shall be handled with care and kept clean.

The high-gloss standards A and CRM shall be particularly handled and stored with care.

ae’
‘H"“
% P
SR
H
#"*“ﬁt Q@ﬁ%ﬁ‘*’
%\ﬁﬁ‘tﬂ
aet
ﬂ;ﬁ
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Annex C
(informative)

Gloss calculation of primary reference standards

C.1 Physical basis

Light irradiation from air (refractive index 1) onto a (solid) medium with refractive index n > 1 results
in a reflected and a refracted transmitted beam (see
L]

Key
optical axis of the i mc ﬂﬁ!e beam)
optical ax1s of, t e Eﬁ'ﬂ receptor beam)
optical ax1s transmltted beam
4 surface nor ﬁﬁﬁhe interface air/medium . -ﬁ.ﬁ' E{;‘E"
a1 angle &?ﬁ\?een 1 and 4 (measuring angle), in degrees 'é\ Ie(_. "ﬁ“ﬂ
az angle between 2 and 4, in degrees }U \ﬂa

a3 angle between 3 and 4, in degrees

The law of reflection gives . ﬁ’qﬁ, E“"i.."-ﬂ
RS L™
o =0y ﬁ ‘“ﬁ'ﬂ. (C1)
and the Sne:lllumip,,laéL
sinaq =nxsinds (C.2)
For the calculation of the reflectance - that is the ratio of the intensities of reflected and incident

light - it should be differentiated between light polarization in parallel to the plane of reflection and
perpendicular to it.

NOTE In Figure C.1 the plane of reflection corresponds to the plane of illustration.
o Ien 01 Al vights reserved 17
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In accordance with the classic Fresnel theory:

p[¥} ©3)

sin(aq +o3)

2
_| tan(a; —aj)
pp_{tan(al +a3}} el

where

ps is the reflectance for light polarization perpendicular to plane of reflection;

pp is the reflectance for light polarization in parallel t:)%%refaeﬁg&l;

o
a; is the angle as described in the key of Fi =1, ﬁ_{
LA

NOTE1  TheFormulae C.3 and C.4 are valid for the preca%ﬂﬁ‘oir}that the medium on which the reflection occurs
is dielectric (not metallic), isotropic (no directionalit&pﬁh refractive index), and poorly absorbent.

NOTE2  The angle a3 ca%ca]culat%by means of Formula C.2 from the angle a1 and the refractive index n.

. ﬁ) e o _
The total ref?}?&e {#@anzed light is the arithmetic mean value of ps and py:

A0S
s Pst H %’ ) (€.5)
FRO7 xS
"*ﬁ?ﬁz‘ t*‘“ﬂﬂ
C.2 Gloss calculation _““'L":"‘"'
49

e
Forblack glass plates with arefractive index of 1,567 the glg ﬂﬁle 100 GUisassigned forall geometries.
For glass plates with a refractive index deviating from 1,567 the gloss is calculated by means of a
correction factor K to K x 100 GU.

For the correction facto}l;_::.-ﬁ&.ﬁ'

K(n,aq)= Pfl.aﬁ;l ﬁ'ﬁ?al )x[2 p(n, aq)] ‘ %ﬁ. e‘i“‘& (C.6)
where th“ %Q(' ﬂﬁ'ﬁﬁw
n is the refractive index of the standard plate at the %a&g&ﬂ% used;
aq is the measuring angle, in degrees;
p(n, a1) is the total reflectance for the refractive index n and the measuring angle a;
:p(1,567, aq) is the total Eeﬁ_ﬁe&%ﬂ%ﬁ'e&active index 1,567 and the measuring angle ay;
Alay) isaf I‘é“ﬁ,"cling on a1;
K(n, a1) iéﬁ]&ﬁgﬁ"gtion factor for the refractive index n and the measuring angle a1.
o Vsl Orodizatiotor St © 1S0 2014 - All rights reserved
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From Formulae C.3 to C.6, it results:

; 2 2
R )=o) {sm{al —ag]} +{tan(o::l—.fx?,]} ©7)

sin(aq +a3) tan(cq +a3)
with

A(20°) = 10,187 8

(C.8)
A(60°) = 4,997 0
,#’ i (C9)
A(85°) = 0,807 6 ]\ iﬁ. {“ﬁﬁ“
=, L
}"" 0o (C.10)

,5,2.

The angle @3 is to be calculated by means &r‘?ormula C.2 from angle a1 and the refractive index n:

g = arwﬁ‘Jﬁ\F!-":""IL:E'I (C.11)
£

NOTE 1 C 7 is not intended to be used for converting gloss val which have been obtained on
iﬁ M spec:mens or on medium-gloss reference standards for one g %ﬂ‘lto q‘igss values for a different
geahietry. This is generally not possible.

E AW
NOTE 2 Itisnotsuitable to calculate the refractive index of the %E}Eleans of Formula C.7 from measured
gloss values. E_‘L“

The gloss values calculated by means of Formula C.lm refractive index values in the range of 1,400 to
1,800 and for the measuring angles of 20°, 60°, and 85°, are listed in Table C.1, as an example.

Table C.1 — Glosgiaﬁs ﬂ}r'l&ary reference standards depending on refractive index and

ﬂ:\}. geometry
Refractlw&x h Gloss value for measuri & ﬂtﬁ-
%o nm 20° ﬁd % .-n‘f":"

1,400 57,0 96,6
1,410 59,4 ﬁﬁe‘f‘ 96,9
1,420 61,8 .5 972
1,430 64,3 772 97,5
1,440 66,7 79,0 97,6
1,450 P53 AP 80,7 98,0
1,4582 ,@ul_éu ot 71,2 82,1 98,1
1,460  ° nf-;\t“:‘& 71,8 82,4 98,2
1 4%5} 74,3 84,1 98,4
1,4—80 76,9 85,8 98,6
1,490 79,5 87,5 98,8
1,500 82,0 89,1 99,0

a  Refractive index of a conventional type of quartz glass.

b Refractive index of a conventional type of black glass.

¢ Reference refractive index.
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Table C.1 (continued)

Refractive index n Gloss value for measuring angle
at587,6 nm 20° 60° 85°
1,510 84,7 90,8 99,2
1,520 87,3 92,4 99,3
1,530 90,0 94,1 99,5
1,534 91,1 94,7 99,5
1,540 92,7 95,7 99,6
1,550 95,4 ﬂ_ xS 99,8
1,560 98,1 1% M98 e 99,9
1,567 100,0 ﬁv"' @00 100,0
» » -‘..-ﬁ » .
1,570 100,8 agt 100,5 100,0
1,580 1036 W 102,1 100,2
1,590 i _106,3 103,6 100,3
1,600 - ™ A% 1091 105,2 1004
1; ‘i‘; Lot 1119 106,7 100,5
2ax™ 114,3 108,4 100,6
1.620% - ' - %' ,
w630 117,5 1098 R JV{,\.‘: 100,7
1,640 120,4 170 g‘i":ﬂ' 100,8
1,650 123,2 12,6, W 1009
150
1,660 126,1 %hgﬁ'ﬁ,a 100,9
1,670 129,0 1158 101,0
1,680 ) 1318, 117,3 101,1
1,690 ﬂ&-ﬁ' B 118,8 101,2
1,700 ﬁ'& oot 1376 120,3 101,2
1710 4 ox® 140,5 1217 ] L 101415
1,78A0 1434 123,2 ﬁ#;}ﬂ . RO
1,730 146,4 124,6 AR 1014
%

1,740 149,3 1261, A€ 101,4
1,750 152,2 127, 101,5
1,760 155,2 128,9 101,5
1,770 i1 1304 101,6
1,780 R R 131,8 101,6
1,790 ﬁﬂgﬁﬂﬂo 133,2 101,6
1,800 A 1670 134,6 101,7

b

C

T
a  Refractive index oﬂkﬁwentional type of quartz glass.

Refractive index of a conventional type of black glass.

Reference refractive index.

NOTE 3

It is not suitable to obtain the gloss values of primary reference standards by means of (linear)

interpolation of the data in Table C.1. The gloss values of primary reference standards are intended to be
determined only based on Formula C.7.

O for

Provided by IHS undor license with 150
Nao reproduction or networking permitted without license from IHS

Not for Resale

© 1S0 2014 - All rights reserved



1SO 2813:2014(E)

Annex D
(informative)

Details on precision

D.1 General remark on the interlaboratory test

A total of 14 laboratories participated in an interlaboratory %’on gloss measurement using different
lossmeters. s
g 131_\

{ﬁﬁ
D.2 Samples

A total of 48 different coatings on different Qéﬂﬁt';%\tes were tested, using all three geometries, i.e. 20°,
60° and 85°.

The test mc]uded?ﬁ,@ngl&{gﬂié&s

Prior to t’@ﬁ t ﬁl.g’b'gsmeters were calibrated with certified calibration standards.
H

Ac l‘.ﬁ,
D.3 tfossmeters ﬂgﬂw
Six different glossmeters with one, two or three geometries ilﬁ‘qﬂqﬁﬁ?ere used.

aﬂ":‘
D.4 Number of measurements wh

Five measurements were t non each sample

D.5 Expresﬁi\%ﬁfr
The statistical &\aﬁghon was carried out following ISO 5725-2 and ISO/TR%%.- 1?-{"15

Outliers were eliminated, which are not considered for calculating Cl{ﬁﬂ‘ g

For the calculation of the repeatability limit, r, and the reproducibilit ﬂ&ﬁ& specified in Clause 10, only
those measurements were considered which followed exactly pecifications of this International
Standard. This means, that for all determinations of the gloss always the correct geometry was chosen.
There was no overlap of measuring ranges (see Figure 1). Since the repeatability limitand reproducibility
limit are different for each meas%;lg angle the limits for theses angles are stated separately. See
Table D.1.

Mﬁ eatability limit, r, and reproducibility limit, R
l.'l.

Genm{l&ﬁﬁe Repeatability limit Reproducibility limit
r=2,77 s R=2,77 sgpa
20° 3(5) 4 (16)
60° 2(3) 3(4)
85° 1(3) 2(4)
NOTE  The figures in brackets result from overlap with other geometries.
a  spand sp are the estimates of the repeatability and reproducibility variances.

™ ICN 27Nn14 ANl i
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The evaluation shows that single, small surface defects do not disturb the measurements. A surface
structure, e.g. a visible orange peel surface, has a big influence on the measurement result.
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