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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of nationai standards bodies (iSO member bodies). The work
of preparing Infernational Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technital 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 clgsely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft Internatidnal Standards adopted by the technical committees are
circulated to th¢ member bodies for voting. Publication as an International
Standard requirps approval by at least 75 % of the member bodies casting

a vote.

International Standard ISO 2813 was prepared by Technical Committee
ISO/TC 35, Paints and varnishes, Subcommittee SC 9, \General test
methods for pdints and varnishes.

This  third
(ISO 2813:197

ition cancels and replaces the' second edition
), the whole text of which has beén-technically revised.

Annex A formsg an integral part of this International Standard. Annex B is
for information jonly.
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Paints and varnishes — Determination of specular
gloss of non-metallic paint films at 20°, 60° and 85°

1 Scope

This Intefnational Standard is one of a series of stan-
dards dealing with the sampling and testing of paints,
varnisheq and related products.

It specifigs a test method for determining the specular
gloss of |paint films using a reflectometer geometry
of 20°, 60° or 85°. The method is not suitable for the
measurement of the gloss of metallic paints.

a) The 60° geometry is applicable to all paint films,
but for very high gloss and near-matt films 20°.or
85° may be more suitable.

b) The 20° geometry, which uses a smallérreceptor
apertpure, is intended to give improved differen-
tiatioh between high-gloss paint.films (i.e. films
with [a 60° specular gloss higher' than about 70
units).

c) The 85° geometry is intended to give improved
differentiation between-low-gloss paint films (i.e.
films|with a 60°_specular gloss lower than about
10 units).

NOTES

of this International Standard. At the
tion, the editions indicated were vali
are subject to revision, and parties
based on this |aternational Standard
to investigate the possibility of applyi
cent editions of the standards in
Members. of IEC and ISO maintain T
rently valid International Standards.

ISO 1512:1991, Paints and varnishes
products in liquid or paste form.

ISO 1513:1992, Paints and varnishes

and preparation of samples for testing.

ISO 2808:1991, Paints and varnishe
nation of film thickness.

3 Definition

time of publica-
d. All standards
to agreements
are encouraged
hg the most re-
dicated below.
egisters of cur-

— Sampling of

— Examination

s — Determi-

For the purposes of this Internationgl Standard, the

following definition applies.

3.1 specular gloss: The ratio of th¢
reflected from an object in the specy
a specified source and receptor angle

e luminous flux
lar direction for
to the luminous

flux reflected from glass with a refr

active index of

1 The same geometry should, of course, be retained for
a series of measurements even if this means disregarding
the suggested limits.

2 In some cases, the determination of specular gloss may
not correspond to a visual assessment.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions

1,567 in the specular direction.

NOTE 3 To define the specular-gloss scale, polished
black glass with a refractive index of 1,567 is assigned the
value of 100 for geometries of 20°, 60° and 85°.

4 Required supplementary information

For any particular application, the test method speci-
fied in this International Standard needs to be com-
pleted by supplementary information. The items of
supplementary information are given in annex A.
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5 Apparatus

Ordinary laboratory apparatus and glassware, together
with the following:

5.1 Substrate for tests where a liquid paint
sample is supplied

The substrate shall be glass of mirror quality, prefer-
ably of thickness at least 3 mm and of dimensions at
least 150 mm x 100 mm. The largest dimension shall

b)

© ISO

The dimensions of the source image and receptor
apertures and the associated tolerances shall be
as indicated in table 1. The angular dimensions of
the receptor field stop shall be measured from the
receptor lens.

Filtering at the receptor

Filtering at the receptor shall be done in such a
way that the transmittance of the filter (1) is

HW7-%

be at least equal to the length of the illuminated area.

NOTE 4 Altholigh the method as written is restricted to
paints, clear vamishes may be tested by using as the
substrate either plack glass or clear glass roughened and
covered on the back and edges by black paint.

5.2 Film applicator

A block applicator, having a recess ground from the
underface to fgrm a gap 150 um + 2 pm deep when
placed on an optically plane surface, or other means
of applying a paint film, shall be used.

NOTE 5 The Hlock applicator produces a wet-film thick-
ness of approximately 75 um.

5.3 Glossmeter

The glossmeter shall consist of a light source and a
lens that directls a parallel beam of light-onto the sur-
face under test, and a receptor housing containing a
lens, field stog and photoelectric Cell"to receive the
required cone ¢f reflected light.CFhe glossmeter shall
have the following characteristics.

a) Geometry

The axis Jof 4he~ incident beam shall be at
20° + 0,1°,| 608 + 0,1° or 85° + 0,1° (see table 1)

c)

V(2) is the CIE-photopic luminous effi-
ciency;

Sc(A) is_the spectral power distripution of
€1E’standard illuminant C;

s(A)yis the spectral sensitivityl of the
receptor;

Ss(1) is the spectral power distripution of
the illuminating source;

k is a calibration constant.

NOTE 6 The tolerances have been chosen so that
errors in the source and receptor aperturgs will not
produce reading errors of more than one glpss unit at
any point on a 100-unit scale (see 5.4.1).

By agreement, CIE standard illuminant A may also
be used for a transition period. This shall|be stated
in the test report.

Vignetting

There shall be no vignetting of rays that|lie within
the field angles specified in 5.3 a).

to the nornaito the surface under test.The axis
of the receptor shall coincide with the mirror im-
age of the axis of the incident beam to within
+0,1°. With a flat piece of polished black glass or
a front-reflecting mirror in the test panel position,
an image of the source shall be formed at the
centre of the receptor field stop (receptor win-
dow). (See figure 1 for a general indication of the
essential features.) To ensure averaging over the
whole surface, the width of the illuminated area
of the test panel shall be significantly larger than
likely surface structures: a generally accepted
value is 10 mm.

d)

Receptor meter

The receptor measurement device shall give a
reading proportional to the light flux passing the
receptor field stop to within 1 % of the full-scale
reading.

NOTE 7 A commonly used receptor meter arrange-
ment uses a barrier-layer photocell in conjunction with
a high-resistance galvanometer. This is not satisfactory
as the galvanometer output is markedly non-linear, but
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this can be overcome by connecting a low-input-
impedance electronic amplifier between the photocell

and the galvanometer.

ISO 2813:1994(E)

In addition, the apparatus shall have a sensitivity
control enabling the photocell current to be set to

any desired value on the instrument scale.

Table 1 — Angles and relative dimensions of source image and receptor aperture

In plane of measurement?

Perpendicular to plane of measurement

Parameter relative relative
2) y 2)
angle o 2 tan 0/2 dimension angle o 2tan 02 dimension

Source image aperture | 0,75° + 0,25° | 0,0131 +0,0044 | 0,171 + 0,075 2,5° +0,5° 0,0436 + 00087 | 0,568 + 0,114
Receptor aperture

(20° geonI\pfr\'l\ 1,80° + 0,05° 0,031 4 4+ 0,0009 0,409 40,012 3.6 H—1—0,062-9+6,66+87 | 0,819 + 0,023
Receptor japerture

(60° geonpetry) 4,4° + 0,1° 0,076 8 + 0,001 8 | 1,000 + 0,023 | 11,7° + 0,2° 0,204 9 + 0,0035| | 2,668 + 0,046
Receptor japerture

(85° geonpetry) 4,0° £ 0,3° 0,069 8 + 0,0062 | 0,909 + 0,068 6,0° + 0,3° 0,104'8+ 0,005 2| | 1,365 + 0,068

2) Sour

image aperture angle: og; receptor aperture angle: og.

1) The iceptor aperture in the plane of measurement for the 60° geometry has been taken as unity.

~ T

G = lamp

L,and L, = lens

B = receptor field stop

P = paint film

& = 82

og = receptor aperture angle

os = source image aperture angle
| = image of filament

Figure 1 — Schematic diagram of a glossmeter (section through the plane of measurement)
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5.4.1 Primary reference standard

Lo o An atandard
ru

The primary reference standard sh PO
ished black glass, the top surface being plane to
within two fringes per centimetre, as measured by

optical-interference methods.

hall iy
ail WS rnyriy

@
-
[
°
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NOTE8 It is not mtended that the pnmary reference
standards be use

©ISO

Table 2 — Specular-gloss values for polished
black glass

Glass with a refractive index, measured at a wave-
length of 587,4 nm, of 1,567 shall be assigned the
specular-gloss value of 100. If glass of this refractive

index is not avgilable, a correction is needed. Values

of specular glogs for polished black glass of various
refractive indicgs at the three angles of incidence are
given in table 2.

The primary standard shall be checked at least every
two years becalise of the possibility of ageing. In the
event of degradation, the original gloss can be re-
stored by optical polishing with cerium oxide.

NOTES

9 The most readlily available glass of the required planarity
is now manufactured by the “float” process. This glass is
unsuitable for use as a primary reference standard because
the refractive index of the bulk of the glass differs from that
of the surface. It |s preferable to use an optically plane glass
made by some dther process, or to remove the surface’ of
the float glass and repolish to optical planarity.

10 The refractiye index should preferably e -determined
by means of an Abbe refractometer.

11 If the absolute reflectance of the“primary reference

standard is requifed, the Fresnel €quation may be used, in-
serting the refragtive index of the-standard in the equation.

5.4.2 Working reference standards
The working retrmmmwbe-mm

tile, vitreous enamel, opaque glass, polished black
glass or other materials with uniform gloss, but shall
be of good planarity and have been calibrated against
a primary reference standard over a given area and for
a given direction of illumination. The working refer-
ence standards shall be uniform and stable and shall
be calibrated by a technically competent organization.
At least two standards of different gloss levels shall
be available for each glossmeter geometry.

The working reference standards shall be checked
periodically by comparison with primary standards.

Refractive Angle of incidence
index
n 20° 60° 85°
1,400 57.0 71,9 96,6
1,410 59,4 73.7 96,9
1,420 61,8 75,5 97,2
1,430 64,3 77.2 97,5
1,440 66,7 79,0 97,6
450 69,2 80,7 98,0
1,460 71,8 82,4 98,2
1,470 74,3 84,1 98,4
1,480 76,9 85,8 98,6
1,490 79,5 87,5 98,8
1,600 82,0 89,1 93,0
1,510 84,7 90,8 99,2
1,520 87.3 92,4 99,3
1,530 90,0 94,1 99,6
1,540 92,7 95,7 99,6
1,550 95,4 97,3 99,8
1,560 98,1 98,9 99,9
1,667V 100,01 100,01 100,01
1,570 100,8 100,5 100,0
1580 103,86 1021 100,2
1,690 106,3 103,6 100,3
1,600 1091 105,2 100,4
1,610 11,9 106,7 100,5
1,620 114,3 108,4 100,6
1,630 117,5 109,8 100,7
1,640 120,4 11,3 100,8
1,650 123,2 112,8 100,9
1,660 126,1 114,3 100,9
1,670 129,0 115,8 101,0
1,680 131,8 117.3 101,1
1,690 134,7 118,8 101,2
1,700 137.6 120,3 101,2
1,710 140,5 121,7 101,3
1,720 143,4 123,2 101,3
1,730 146,4 124,6 101,4
1,740 149,3 126,1 101,4
1,750 152,2 127,5 101,5
1,760 1565,2 128,9 101,56
1,770 158,1 130,4 101,6
1,780 161,1 131,8 101,6
1,790 164,0 133,2 101,6
1,800 167,0 134,6 101,7
1) Primary reference standard.

5.4.3 Zero reference standard

For checking the zero point of the reflectometer a
suitable standard (for example black velvet, black felt
of a black box) shall be used.
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6 Sampling of liquid paints

bnmbmnl lae ol el -

LesSieu \or 01 eacn plUUUbl lll Ule case 0 Ta mu

system), as described in ISO 1512,

Take a representative sample of the p roduct to b

muiti-
Examine and prepare each sample for testing, as de-
scribed in 1ISO 1513.

7 Sampling of coated substrates

Take a planar area of coated substrate if practicable

ISO 2813:1994(E)

8.2 Paint films on substrates

8.2.1 General

The direction of brush marks, if discernable, raised
wood nram or similar reqular texture effects shall be

AR YG WO T 1TSS

parallel to the plane of mcndence and reflection of the
instrument.

8.2.2 Thickness measurement

with dimgnsions of at least 150 mm x 100 mm.

NOTE 12 | Gloss measurements made using the method
specified in this International Standard are only meaningful
if carried qut on surfaces of good planarity; any curvature
or focal ungvenness of the substrate affects the test resuits.

8 Preparation of t

anale
LB~ L - wivw

n
‘P e

8.1 Liquid paint samples

8.1.1 Preparation of test films

Annlv thal tact film
ARPRY NS

film thickness correspondlng to that normally used for
the paint,|by the method specified or agreed, for ex-
ample bfushing, roller-coating or spraying (see
clause 4 and annex A).

nrnfnrnhl\l in 2 mannar and
WWOL T, Wi Uly i i diia

In the abgence of a specified or agreed metheod, and
in cases df dispute, proceed as follows:

Mix the paint samples thoroughly by<stirring vigor-
ously imnpediately before application in order to break
down any] thixotropic structure but.taking care not to
incorporate air bubbles into the-paint. Apply each paint
at a spreading rate of approximately 15 mz/l to a
freshly dggreased substrate (5.1) by placing approxi-
mately 2 ml of paintsinia line across one end of the
glass plate and spréading, using the film applicator
(5.2), to |give_a 'smooth film, drawing the film
applicator| down the plate with a firm pressure at a
speed of|approximately 100 mm/s. Dry the coated

Determine the thickness, in micronhetres, of the

coating by one of the procedures specified in
ISO 2808.

9 Caiibration of the glossmeter

9.1 Preparation of the apparatus

Calibrate theyapparatus at the start of gvery period of
operationand during operation at interyals sufficiently
frequent to ensure that the instrumept response is
essentially constant.

9.2 Zero-point check

Use the zero reference standard (5.4.3) to check the
zero point on the scale. If the reading is not within
+0,1 of zero, subtract it arithmetically from sub-
sequent readings.

9.3 Calibration

Using a working reference standard With a specular
gloss close to 100, adjust the instrument to the cor-
rect value, with the pointer in the upper half of the
scale.

Next take a second (lower) working teference stan-

test panels at (23 + 2) °C and (50 £ 5) % relative
humidity (or stove them) for the specified or appro-
priate time. Before measuring the gloss, condition the
films for 16 h at the same temperature and humidity
without exposure to direct sunlight.

Carry out the test procedure as soon as possible.
8.1.2 Thickness measurement

Determine the thickness, in micrometres, of the dried
coating by one of the procedures specified in
ISO 2808.

dard and make a measurement with the same control
settings. If the reading is within one skale division of
—the correct vaiue, i 1ty requirement of

5.3 d) is met, but if the reading is outside the speci-
fied tolerance, carry out an additional measurement
with a further working reference standard. If both
readings differ by more than one scale unit from the
correct values, the instrument shall be adjusted by the
manufacturer, or in accordance with the manufac-
turer's instructions, and the calibration procedure re-
peated until the working reference standards can be
measured with the required accuracy. If the repeat
reading is within one scale unit, tests may be carried
out but calibration checks shall be carried out before
each determination.
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10 Procedure

10.1 Gloss measurement of films from liquid
paints

After calibrating the glossmeter, for test films on glass
plates take three readings in different positions paral-
lel to the direction of application, checking after each
series against the higher-gloss working reference
standard to ensure that there is no drift in calibration.
If the spread of the readings is less than five units,
report the m ;
otherwise take three further readings and report the

© SO

pected to lie with a 95 % probability are one unit for
the 60° and 85° geometries and two units for the 20°
geometry.

11.2 Reproducibility

The values below which the absolute difference be-
tween the means of two separate sets of three
readings for a film of the same product on a glass
plate, obtained by operators in different laboratories
using the standardized test method, may be expected

e wi 9 ili i and seven
units for the geometries of 20°, 60° and|8b°, respec-

mean and ran

pe of all six values.

For measurement of films on substrates other than

glass, take s
rections at rig
range. Check

x readings, three in each of two di-
ht angles, and report the mean and the
the reading of the higher-gloss working

reference standard after three readings to ensure the

instrument ha

10.2 Gloss
substrates

Proceed as ir

5 not drifted.

measurement on coated

10.1, taking six readings in different

areas or in different directions on the surface (except
for films with directional texture, such as brush
marks). ChecK the reading of the higher-gloss working
reference stanmdard after three readings to ensure the
instrument has not drifted. Calculate the mean valde.

If the variatio|
than 10 units
mean and ra
panel.

h between the extreme values i§ less
or 20 % of the mean value, report the
nge values. Otherwise, reject the test

11 Precision (applicable to-films on glass

plates only)

11.1 Repeatability.

The values below which the absolute difference be-
tween the ieans of two separate sets of three

readings for afi

tively.

For some types of paint, particularly) semi-gloss paints,

the specular gloss is sensitivé)to variation

5 in drying

conditions and the method.of ifilm preparatipn, so that

the reproducibility of tests-made on such i
will be poorer than that. specified above. |
dispute, when specular-gloss measuremen

uid paints
n cases of
ts differ by

more than 10 %;{prepared paint films shall be ex-

changed between laboratories.

12 Test report

The test report shall contain at least the fqllowing in-

formation:

a)

b)

c)

d)

e)

f)

all details necessary to identify the product tested;

a reference to this International

(ISO 2813);

Standard

the items of supplementary information referred

to in annex A,
a reference to the international or nat
dard, product specification or other
supplying the information referred to in
the angle of incidence used;

the results of the test, as indicated in d

ional stan-
document
c);

lause 10;

operator in one laboratory within a short interval of
time using the standardized test method, may be ex-

g
h)

any deviation from the test method specified;

the date of the test.


https://standardsiso.com/api/?name=4c6e2338e6e94f9bd1512f9c815c6175

©ISO ISO 2813:1994(E)

Annex A
(normative)

Required supplementary information

The items of supplementary information listed in this b) Method of application of the test coating to the
annex shall be supplied as appropriate to enable the substrate.
method tdbe carried out.

NOTE 13  Application by brushing“can lead to vari-

The infornration required should preferably be agreed ability of gloss readings.

between the interested parties and may be derived,
in part on totally, from an international or national
standard ¢r other document related to the product

c) Duration and conditions/ef-drying (¢r stoving) and
ageing (if applicable) ofthe coating before testing.

under test d) Thickness, in micrometres, of the dry coating and

method of measurement in acgordance with

a) Substrate material, substrate thickness and sur- ISO 2808, and whether it is a single coating or a
face pfeparation of the substrate. multi-coat ‘'system.
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