INTERNATIONAL
STANDARD

ISO
2813

Fourth edition
2014-10-01

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

Peintures et vernis — Détermination de l'indice de brilla
et 85°

ination

(o]

hce a 20°, 60°

Reference number

= — ISO

2813:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=cd230abf0a20ec70caa5531753478c9c

ISO 2813:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=cd230abf0a20ec70caa5531753478c9c

ISO 2813:2014(E)

Contents Page
FFOT@WOTM ........oocccceee o858 iv
1 SCOPI ...k 1
2 NOTTNATIVE TEECI@INCES .........occcccoooieeeeiesse st ssss st 1
3 Terms and AefiNItiONS ... 1
4 PIAIICEPLC ... 2
5 Basic principles of the gloss measurement 2
6 Apparatus and calibration equipment ... Dy, 4

6.1 [0 017 =] /=) OSSR == BSOS 4

6.2 Measurement standards (certified reference material, working measurement standards) 7
7 TESE PANELS ... e e

7.1 Substrate ...

7.2 Preparation and coating.....

7.3 Drying and conditioning....

7.4 Thickness Of COALINEG ... e
8 Calibration and adjustment of the glossmeter ... o, 8

8.1 Preparation of the apparatus. ... N oo 8

8.2 ZE10 POINE CHECK .o S e 8

8.3 Calibration and adjuStmMEnt ... B e 9
9 PIOCEAUIE...........coocoovoiiieosesses st s

9.1 Selection of geometry.

9.2 GloSS MEASUTEMENT......ooccoveres e
10 PIrECISION .....occccooceceeeeeeesige £ s

10.1 General......occceee

10.2 Repeatability limit.......

10.3 Reproducibility limit
11 TESTTEPOTE ... B et 10
Anneik A (normative) POSSIDIE SOUICES Of @ITOT ... s 12
Annek B (normative) Calibration standards ... e 15
Annek C (informative}.Gloss calculation of primary reference standards...............c e 17
Annek D (informative) Details 0n PreCiSion. . ... o 21
Bibli

© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=cd230abf0a20ec70caa5531753478c9c

ISO 2813:2

014(E)

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
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s of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

rawn to the possibility that some of the elements of this document may)be the subj
. ISO shall not be held responsible for identifying any or all such patent rights. Details
identified during the development of the document will be in the Introduction and
f patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and do
endorsement.

s well as information about ISO’s adherence to the WTO principles in the Technical Ba
I') see the following URL: Foreword - Supplementary information.

ee responsible for this document is ISO/TC-35, Paints and varnishes, Subcommittee
nethods for paints and varnishes.

dition cancels and replaces the third edition (ISO 2813:1994), which has been techn
50 incorporates the Technical Corrigendum ISO 2813:1994/Cor.1:1997.

hnical changes are:

has been changed;

e has been extended to)include gloss measurement of metallic coatings;
“specular gloss“has been replaced by “gloss”;

value is indi¢ated in gloss units (GU);

nex (Annex A) concerning possible sources of error has been added;

nex(Annex B) concerning calibration standards has been added;

br the
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a) thetitle
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e) anew af
f) anewan
g)
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a new annex (Annex D) concerning details on precision has been added;

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

anew annex (Annex C) concerning gloss calculation of primary reference standards has been added;
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INTERNATIONAL STANDARD ISO 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
geom otries of 7n°’ 60°0r85° Themethodissuitahle forthe g]ncc measurementofnon-textured Coatings

on plane, opaque substrates.

NOTE On test specimens different from these mentioned above, comparative glo$s measurements are
possihle. However, it is not ensured that the obtained gloss values correspond to the vistial gloss perception (see
Annex A).

2 Normative references

The fpllowing documents, in whole or in part, are normatively peferenced in this docurpent and are
indispensable for its application. For dated references, only the"edition cited applies. |[For undated
refergnces, the latest edition of the referenced document (including any amendments) applies.

ISO 1b14, Paints and varnishes — Standard panels for testing
ISO 2808, Paints and varnishes — Determination of filmthickness

ISO 4618:2014, Paints and varnishes — Terms and.définitions

3 Terms and definitions
For the purposes of this document, the-terms and definitions given in ISO 4618 and the following apply.

3.1
gloss
optical property of a surface, characterized by its ability to reflect light specularly

Note 1 to entry: Examplés-of degrees of gloss are high gloss, gloss, silk gloss, semigloss, satin, matt, gnd dead matt.
[SOURCE: I1SO 4618:2014, 2.132]

3.2
geonjetry
identi{fieation of a method of gloss measurement using a specified angle with assigned apeftures

3.3

gloss value

ratio multiplied by 100 of the luminous flux reflected from a specimen to that reflected by a glass
surface with a refractive 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.

© ISO 2014 - All 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 c
wavelength of the spectral luminous efficiency function) may be used.

entral

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 gl
a polished plane glass plate with specified reference refractive index is obtained.

The method pf gloss measurement is specified by the following parameters:
— measuripg angles;

— field stop apertures;

— spectralladaptation;

— referencp refractive index.

5 Basic pgrinciples of the gloss measurement

Gloss is a visyial perception caused by looking at surfaces. The specular reflection of objects is even
distinct wheh light is reflected more directionally from the surface. The incident light is reflect
high-gloss syrfaces only in the main specular direction. On matt surfaces the light is not only ref]

oss of

more
ed on
ected

in the main §pecular direction but also diffusely scattered'in all solid angles. The more uniformly the
light is scattered into the space the smaller is the intensity of the directed component and the npatter

the surface appears.

The principl¢ of gloss measurement is based on.the measurement of the directionally reflected light. In
this context its intensity is measured in a defined angular field around the reflection angle. The int¢nsity

of the reflected light depends on the surface material and the incident angle. Accordingly, on @
surfaces wit
interface airfcoating, and within thecoating diffusion and/or absorption of the light occurs.

oated

increasing incident angle.more light is reflected. The remaining light is refracted pt the

The gloss values are not related/to-the intensity of the incident light but to the reflection propertigs of a

black, polished glass standard with specified refractive index.

For differentjviewing anglés'the gloss perception can vary widely. For example matt surfaces can appear
glossy under|grazing incidence of light and low viewing angle, because under these reflection condjitions

alot of light 1s reflected directionally and also the intensity of diffusion is low.

Figure 1 illustrates the relation between the gloss perception of visually equally classified ¢
specimens (firom matt to gloss dgl lues for th 1
85°.

ating
°and

EXAMPLE Visual classification 9 corresponds to 35 GU under 20°, 70 GU under 60° and 95 GU under 85°.

2 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=cd230abf0a20ec70caa5531753478c9c

Key

Due to the non-linearity=of the characteristic curves in accordance with Figure 1, the g
measfiring angle can oiily be differentiated over a specific range. In practice - depending ¢
of glofs of the spesimen surface - the following measuring angles have been proved (see Fj

ISO 2813:2014(E)

N\

"o TENEENN
S

gloss value

—-

rjcreasing gloss perception from matt to glossy

Figure 1 — Gloss curves

2[0° geomietr'y for high-gloss surfaces;

6[02-geometry for semigloss surfaces;

loss for each
n the degree

gure 2):

85° geometry for matt surfaces.

For each gloss value the geometry shall be indicated.

© IS0 2014 - All rights reserved
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6 Appard

6.1 Glossmeter

6.1.1 Opti

Figure 2 — Measuring angles

itus and calibration equipment

tal construction and course of beam

The course df beam of the glossmeter is illustrated in Figure 3. The light of a source is collimated onto

the test surf:
focused onto

a photo detector.

hce at a specified angle, and the reflected light is received by a lens at the same angle and

© ISO 2014 - All rights reserved
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+0,1)° to the
cting mirror
the receptor

h] axis of the

Key

1  light source (source) 9 optical axis of the incident b¢am

2 source image aperture 10 ¢ optical axis of the receptor bpam

3 sgurce lens DI surface normal of the test sppcimen

4  r¢ceptor lens 12  direction of measurement

5 tgstsurface a1 angle between 9 and 11

6  r¢ceptor field stop az  angle between 10 and 11

7  irtphage of the source aperture in the receptor field stop 9.  receptor aperture angle

8  photo detector (receptor) 9  source image aperture angle
Figure\3 — Course of beam of the glossmeter

6.1.2| Geometries

The akis of the incidentbeam shall be at an angle (a1) of (20,0 + 0,1)°, (60,0 + 0,1)°, or (85,0

normpl to the surfacé under test. With a flat piece of polished black glass or a front-refle

instead of the testpanel position, the source field stop shall be reproduced at the centre of

field gtop.

The dptical'axis of the receptor beam shall coincide with the mirror image of the optic

incid¢ntbeam to within + 0,1° i.e. the condition |a; — a2| < 0,1° shall be fulfilled (see Figuré 3).

The dimensions of the source aperture and the receptor aperture and the permissible tolerances shall
be as indicated in Table 1.

There shall be no vignetting of rays that lie within the specified angular fields.

The direction of measurement (see Figure 3) shall be obvious on the apparatus.

© IS0 2014 - All rights reserved
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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° 2,504 01°
(all geometries)
Rec;eptor aperture 1,80° £ 0,05° 3,69+ 0,1°
(20° geometry)
Receptor aperture o o o o
(60° geometrys 44°+0,1 11,7°+ 0,2
Receptor apefture o o ° °
(85° geometrjy) 4,0°+0,3 6,0°+0,3
NOTE1 In Figure 3 the plane of reflection corresponds to the plane of illustration.
NOTE 2  In Figure 3 only the aperture angles in parallel to the plane of reflection are illustrated.
NOTE 3  By|specifying the aperture angles it is ensured that for the gloss measurement only a mayimum

proportion of

6.1.3 Filte

Filtering at t
Formula (1).

t(A)=k

1

where
V()
Sc()
L(A)rel
Ls(2)
k

NOTE By
to the gloss p4

the scattered light is received.

ring at the receptor

he receptor shall be done in such a way that the transmittance of the filter () is giy

V(4)xSc(4)
(l)rel X LS U*)

s the CIE photopic luminous efficiency;

s the spectral power distribution of CIE illuminant C;

s the relative spectral sensitivity of the receptor;

s the spectral power' distribution of the illuminating source;

s a calibratien‘constant.

means of such filtering the gloss values refer to a uniform illuminant (C) and are adapted spe
rception of an observer.

6.1.4 Techhnieal rpqnirpmpntc for the glnccmptpr

en by

€y

trally

The receptor measurement device shall give a reading proportional to the light flux passing the receptor
field stop with a deviation of 1 GU at maximum.

The apparatus shall be calibratable and adjustable.

NOTE
carried out au

tomatically.

For glossmeters with automatically proceeding calibration routine the calibration and adjustment are

© ISO 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 Pdgpq shall he made in such a way that infprfpring Iighf scattered ]ight and
refledted light from the edges and the rear side are avoided.

The lelowing parameters shall be recorded on the standard:
— djirection of measurement;

— gpometry (geometries);

o)

ksigned gloss value(s).

The npeasurement standard shall conform to Annex B.

6.2.2| Medium-gloss standard B (working measurement:standard)

For t¢sting the linearity medium-gloss standards may ¢ used. The medium-gloss standard may be of
ceranpic tile, black glass, or other materials with uniférm gloss. Thickness, rear side, and edges shall be
constpucted in a way so that interfering light, scattered light, and reflected light from the gdges and the
rear dide are avoided.

The lelowing parameters shall be recorded on the standard:
— djirection of measurement;

— geometry (geometries);

jo5)

csigned gloss value(s).

The npeasurement standard’shall conform to Annex B.

6.2.3| Zero standard C (working measurement standard)

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

NOTE|1C~ Black flock has been proved suitable for use as coating material for the zero standard.

NOTE 2  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.

The measurement standard 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.

© ISO 2014 - All rights 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 pa

7.1 Subst]

Unless other
described in

7.2 Preparation and coating

Prepare each
with the coaf

7.3 Dryin

Dry/harden
time and ung
and a relativ
and indicate

Finger print
values. Cons

In the case @
surface.

7.4 Thick

nels

rate

wise agreed, select the substrate in regard to the intended practical use from the subs
[SO 1514. The test panels shall be plane and free of deformations (Se¢ Annex A).

test panel in accordance with ISO 1514 and coat it in accotdance with the specified m
ing material or multi-coat system to be tested.

g and conditioning

stove, if applicable) and age, if applicable, edch coated test panel for the specified per
ler the specified conditions. Condition the toated test panels before the test at (23 4
e humidity of (50 £ 5) % for at least 16 h:'Other conditions for conditioning shall be a
] in the test report.

5, dust, or other contaminations~on the surface lead to changed and/or imprecise
pquently, the coated test panels shall be stored and handled accordingly.

hess of coating

Determine t

specified in SO 2808.

For comparativé'measurements the film thicknesses shall correspond.

e dry film thickness of the coating, in micrometres, in accordance with one of the me

(rates

pthod

iod of
2) °C
creed

gloss

f aged samples, the préparation has to eliminate the potential dust, without altering the

thods

8 Calibration and adjustment of the glossmeter

8.1 Preparation of the apparatus

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.

© ISO 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

8.3

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.

Calibration and adjustment

Adjust the instrument with a high-gloss reference standard (standard A, working measurement

stand

NOTE

ard, see 6.2.1) to the assigned gloss value.

For glossmeters with automatically proceeding calibration routine the calibration and

djustment are

carrie

9 P

9.1

Speci
60°.

T
2
— F
g
F

NOTE
often
lower

NOTE
expos
When
geomg

9.2

By m
geom
repor
repor

the method for the 85° geometry allows for-a better differentiation.

d out automatically.

rocedure

Selection of geometry

'y the optimal geometry based on the gloss value of the test specimen for the measu

he method with a geometry of 60° can be used for all coatings. For high-gloss or matt
0° or 85° geometry might be more appropriate.

br high-gloss coatings which give higher gloss valyes than about 70 GU (gloss units
bometry, the method for the 20° geometry allows(for a better differentiation.

pr matt coatings which give lower gloss valuesthan about 10 GU (gloss units) for the §

requires a change of the measuring.gedmetry when measuring gloss after the exposure.
repeatability and reproducibility limits.

2 It can be beneficial to take' measurements on high-gloss surfaces using the 60° geo
ire, e.g. weathering, the surface is matter and consequently requires measurements with the
following this procedure)the precision is much better compared to taking measurements
try prior to and after.exposure.

Gloss measurement

bans of the(glossmeter, measure on at least five representative positions with the
ptry andithe agreed direction of measurement. If the deviation of the readings is le
t the\mean value rounded to full unit as the gloss value. Otherwise, take further
t the'mean value of all values.

ring angle of

coatings the

) for the 60°

0° geometry,

1  The determination of the loss of glags caused by marring, weathering or other surface diisfigurements

'his results in

netry, if after
60° geometry.
using the 20°

appropriate
bs than 5 GU,
readings and

In the course of one series of measurement on several specimens the identical geometry shall be used
for measuring.

NOTE

For parameters and sources of errors for the determination of gloss, see Annex A.
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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, spe-AnnexA-

10.2 Repedtability limit

The repeatability limit r is the value below which the absolute difference between the’mean values
of two separpte sets of three values, obtained on a coating of the same product on"plate glass, dan be
expected to |ie when this method is used under repeatability conditions. In thiscase, the resulfs are
obtained on fdentical material by one operator in one laboratory within a shoftjinterval of time |using
the same eqpipment and following the standardized test method. In this International Standarg, r is
given in Table 2, with a 95 % probability.

Table 2 — Repeatability limit,

Geometry Repeatability limit
r
20° 3
60° 2
85° 1

10.3 Reprdducibility limit

The reprodufibility limit R is the value below which the absolute difference between the mean values
of two separpte sets of three values;.obtained on a coating of the same product on plate glass, dan be
expected to lie when this method.is used under reproducibility conditions. In this case, the resulgs are
obtained on [identical materiahby operators in different laboratories within a short interval of time
using the same equipment and/following the standardized test method. In this International Stanjdard,
Ris given in [lable 3, with@-95 % probability.

Table 3 — Reproducibility limit, R

Geometry Reproducibility limit
R
20° 4
60° 3
85° 2

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.);

10 © ISO 2014 - All rights reserved
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b) areference to this International Standard (I1SO 2813);
c) 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
oo e il e indicationHitisasingte-contoramult-contsystem (see 7.4);

d) identification (type, manufacturer) of the glossmeter used;
e) the geometry used;

f) ifithere is anisotropy, the selected direction of measurement (see Annex‘A for examplgs);
g) theresults of the test as indicated in Clause 9;

h) ahy deviation from the specified test method;

i) aphy unusual features (anomalies) observed during the test;

he date of the test.

—
—r
ot

© ISO 2014 - All rights reserved 11
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Annex A

(normative)

Possible sources of error

A.1 General

Forsomecoa
and on the nj

ethod of application.

A.2 Topoutlraphical effects

For rough,
only permitf
the illuminatf
brush marks
(directionali

ings, especiallysatin coatings,the glossvaluedependsonthe conditions ofdrying/har(iening

even, and textured surfaces comparative measurements of similar/test specimens are
ed when the dimensions of the textures are small in comparison to the dimenslon of
ed measuring area (see Figure A.1). The type of texture properties, such as orangg peel,
, etc., shall be described in the test report. For test specimens on which an anisotrppism
'y) of the gloss are recognizable, the direction of measurement relative to the directfion of

anisotropisnp shall be taken into accountand indicated in the test repert. For comparative measurements

(especially iy

<

Key

\\I////

~
/’//:| \zsl é

20°

C measuring area

me

A

60°

cases of dispute) the same direction of measuremefntshall be observed generally.

2
o

N\

Figure A.1 —Size of measuring area depending on the geometry

For the deterimination ofgloss, an averaging over the measuring area is always done. Consequently,jwhen
using glossmleters with 'small measuring area, a higher number of single measurements distributedl over
the surface might b&required.

A.3 Geon

I h | L£C. e
Cuicdl ClIciy

On curved or uneven surfaces gloss measurements in accordance with this International Standard
are possible only comparatively. Measuring on convex curved surfaces (see Figure A.2) is possible
comparatively for identical coating materials and application parameters as well as identical direction
of measurement with 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.

12
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Key
1  radius of curvature

Figure A.2 — Gloss measurement on curved surface

A.4 |Optical effects

Measpiring on metallic and effect coatings (see Figuré®:3) is only possible comparatively| for identical
coatilg materials and application, however, the gloss$,values often do not correlate with the visual gloss
percepption.

substrate
coating

1

2

3  metallic pigmentation

4  reflection on coating surface
5

reflection on metallic pigment
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.

© ISO 2014 - All rights reserved 13
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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).

6
Key
1 glass platp
2 coating (franslucent)
3 reflectionfon top side of coated glass
4  reflection|on rear side of coated glass
5 multiple feflection in the glass
6 interferinfg light

Figure Ad@d-— Gloss measurement on coated glass plate
For small spgcimens, theanedsuring result might be disturbed by interfering light when the illuminated
measuring afea is not entirely covered by the test specimen.

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

NOTE For devices with compensation of interfering [ight the effects caused by interfering [ight are e[iminated
automatically.
A.5 Physical effects

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

Classification and use of the calibration standards

For th

|
N

|
v O

For th

NOTE
the ze
point
not co
timei

Stand

B.2

Thes
and s

Thes
shall

Thes

two interference rings within 10 mm will be observed.

Since

— :['gh-gloss standard A (working measurement standard for the high-gloss unit)

edium-gloss standard B (working measurement standard to check the linearity)
bro standard C (working measurement standard to check the zero p@int)

brtified reference material CRM (measurement standard to ¢heck the working 1
fandard A)
e daily checking of the glossmeter only the working measurement standards A and (

ro calibration and the offset adjustment are carried otit with the light source turned off. H

htervals by means of the zero standard C.

ards B and CRM are mainly used in the.gontext of inspection equipment monitoring.

Production of calibration'standards

have a definedf homogenous texture.

irface of the CRM shall be plane enough so that by measuring with optical methods a

the“optical properties of glass or ceramic surfaces might change by ageing, certifi

mate

ials are frequently made of quartz (in a wedge profile to avoid reflection of light on t

e calibration and adjustment of the glossmeter, the following reference standards shpuld be used:

neasurement

are used.

Glossmeters with automatically proceeding calibratien routine do not require a zero sfandard, since

owever, Zero-

Heviations caused by changes of the course of the beam (e.g. caused by contaminations on the lenses) are
Frected when calibrating automatically. Consequently, it is recommended to check the zero ppint in regular

fandard A and the CRM are-efblack glass, quartz glass or ceramics, respectively, with plane surface
hall be made in such a way that interfering light, scattered light, and reflected light frpm the edges
and the rear side are avoided (sufficient thickness; rear side and edges roughened).

rface of standard-Aand the CRM shall be polished, the surface of working measuremeptstandard B

maximum of

ed reference
e rear side).

For standard C a rigid, plane, black flock-coated plate is sufficient. For higher reliability a light trap
might be used as zero reference standard.

The standards A, C and CRM are valid for all geometries. In contrast, for medium gloss generally a

separ

ate standard is required for each geometry.

The following specifications shall be recorded durably on the standards:

— d

— 8

irection of measurement;

eometry (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.

© IS0 2014 - All rights reserved
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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.
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Annex C
(informative)

Gloss calculation of primary reference standards

C.1 Physical basis

Lightfirradiation from air (refractive index 1) onto a (solid) medium with refractive index|n > 1 results
in a r¢flected and a refracted transmitted beam (see Figure C.1).

Key
gptical axis of the incident beam (source beam)
dptical axis of the reflected beant{receptor beam)
dptical axis of the refracted trahsmitted beam
qurface normal of the intenface air/medium

a1 dngle between 1 and 4 {measuring angle), in degrees
az dngle between 2@nd 4, in degrees

az dngle between.3 and 4, in degrees

Figure C.1 — Reflection and transmission on an optical interface

The law of reflection gives

a1 =0y (Cl)

and the Snelliusian law
sinoy =nxsinag (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.

© ISO 2014 - All rights reserved 17
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In accordanc

014(E)

e with the classic Fresnel theory:

[sin(ay—a3) ]’
sin a1 —0as3
py=| om0 (€.3)
| sin(aq +a3)
tan(oy —a3) |
an(oq —asg
pp=| 22 (c4)
tan(al + (X3)
where
ps is thereflectanceforlightpelarizationperpendicularto-plane-ofreflection:
pp is the reflectance for light polarization in parallel to plane of reflection;
a; isthe angle as described in the key of Figure C.1 (i =1, 3).
NOTE1  TheFormulae C.3 and C.4 are valid for the precondition that the medium on which the reflection ¢ccurs

is dielectric (1
NOTE2 Th

The total ref

2
C.2 Gloss
For black gla

For glass pl3

correction fadctor Kto K x 100 GU.

For the corre

ot metallic), isotropic (no directionality of the refractive index), and poorlyabsorbent.

ectance p for unpolarized light is the arithmetic mean valdejof ps and py:
Pp

calculation

s plates with arefractive index of 1,567%the gloss value 100 GU is assigned for all geome
tes with a refractive index deviating from 1,567 the gloss is calculated by mean

ction factor:

p(n! 051)

e angle a3 can be calculated by means of Formula C.2 from the angle @ and the refractive index n.

(C.5)

ptries.
s of a

(C.6)

K(n, aq) =m = Al )*[2 p(n, aq)]
where
n is thérefractive index of the standard plate at the wavelength used;
a1 issthe measuring angle, in degrees;
p(n, a1) is the total reflectance for the refractive index n and the measuring angle ay;
p(1,567, aq) is the total reflectance for the refractive index 1,567 and the measuring angle
Alaq) is a factor only depending on ay;
K(n, a1) is the correction factor for the refractive index n and the measuring angle ay.

18
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