INTERNATIONAL ISO
STANDARD 18314-3

Second edition
2022-11

Analytical colorimetry —

Part 3:
Special indices

Analyse colorimétrique —

Partie 3: Indices spéciaux

Reference number
1SO 18314-3:2022(E)

© IS0 2022


https://standardsiso.com/api/?name=687dc24bee89f8ba9e06ca1ab2887230

ISO 18314-3:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=687dc24bee89f8ba9e06ca1ab2887230

ISO 18314-3:2022(E)

Contents Page
FFOT@WOIM..........ooooooooeeeeeee e85 iv
1 SCOPI@ ...k 1
2 NOTIMATIVE FEECIEIICES ............ooooooooeeeeee e 1
3 Terms aNd AefiMITIONIS ... s 1
4 Symbols and abbreviated TEITNS. ............ci s 1
5 C:E VVh;tCllCDD ;lldCA
6 YEIIOWNESS IMMA@X ...t
7 BlacCKnNess VAIUES ... o e s e 2
7.1 [0 T=) 41 = | USSR =R I 2
7.2 Hue independent blackness value, My 3
7.3  Hue dependent blackness value, M. .3
7.4 Absolute contribution of hue, dM....................... .3
8 Greyness VAIUES. ... 5 e
8.1 [0T=) 4T - | OO OO UT . S ST
8.2 Hue independent greyness value, Gy
8.3  Hue dependent greyness value, G ...y Mmoo
8.4 Absolute contribution of hue, dG ... S e
9 Flop-index A
AnIex A (informative) Considerations regarding blaek values...............cofoe 5
BiDJEOGIAPIY ..o 6
© IS0 2022 - All rights reserved iii


https://standardsiso.com/api/?name=687dc24bee89f8ba9e06ca1ab2887230

ISO 18314-3:2022(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
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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parts in the ISO 18314 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Analytical colorimetry —

Part 3:
Special indices
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1 [Scope

Thif document specifies different methods of calculating special indices, which are-geng
to dlescribe lightness respectively jetness of samples including chroma or huerwithin d
coofdinate.

Thi document is applicable to tristimulus values and chromaticity coordinates-calculated us
matching functions of the standard colorimetric system of the CIE 1931 (2°) or CIE 1964
usefl for the specification of colour stimuli perceived as belonging to areflecting or transmift
whg¢re a one-dimensional value is required.

2 |Normative references

Theg following documents are referred to in the text in.such a way that some or all of th
congtitutes requirements of this document. For dated references, only the edition cited 4
undated references, the latest edition of the referenced document (including any amendmen
[SO[18451-1, Pigments, dyestuffs and extenders —;Terminology — Part 1: General terms

3 |Terms and definitions

Forfthe purposes of this document, the terms and definitions given in ISO 18451-1 apply.
[SOJand IEC maintain terminolggy databases for use in standardization at the following add
— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia~available at https://www.electropedia.org/

4 (Symbolsand abbreviated terms

ab absolute parameters

CIE International Commission on Illumination

FI flop-index

G hue dependent greyness value

Gy hue independent greyness value

L*(e) CIELAB 1976 lightness value at the aspecular angle ¢

M hue dependent blackness value

My hue independent blackness value

© IS0 2022 - All rights reserved
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Weig is the CIE whiteness index

XY Z tristimulus values of a test stimulus

X,Y,Z, tristimulus values of a specific white colour stimulus

Xy chromaticity coordinates of a test stimulus

X Vn chromaticity coordinates of a specific white colour stimulus
YI yellowness index

5 CIE whiteness index

Weig =|Y +800-(x,, —x)+1 700-(y, - ) (1)

Formula (1) is valid within the range of 40 < Wz < 5Y - 280. In Formula (1), the absolute parameters x,
and y, depgnd on standard illuminant D65 and the standard observer 2° and 10®(see Table 1).

Table 1 — Values for parameters x, and y,

Parameters Values forf standard illuminant D65
bYs 0,312 71
y 0,329 03
X1 0,313 81
Y10 0,33098

NOTE Formula (1) follows CIE 015:2018 and ASTM E313-20.

6 Yellowness index

a-X-b-Z
Y

YI=10D (2)

In Formuld (2), the absolute parameters a and b depend on standard illuminant D65 and the standard
observer 2f and 10°. See Tablé-2,

Table 2 — Parameters a and b for standard observer 2° and 10° (standard illuminant D65

Standard observer a b
2° 1,298 5 1,1335
10° 1,301 3 1,149 8

NOTE Formula (2) follows ASTM E313-20 and DIN 6167.

7 Blackness values

7.1 General

For considerations regarding black values, see Annex A.

2 © IS0 2022 - All rights reserved
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Hue independent blackness value, My

Y
My =100-log—*
Y g Y

NOTE Formula (3) follows DIN 55979.

7.3

Hue dependent blackness value, M.

3

NO1
and

7.4

NOT
broy

8.1

Acc
be |

8.2

8.3

8.4

M —100.(]ngX_n_]ngZ_n+]ngY_n\
- X VA Y )
E In Formula (4), hue dependent blackness value, M, describes higher jetness if there is 3

lower jetness if the shade is brown.

Absolute contribution of hue, dM

E In Formula (5), dM describes the amount of blue shade in case-of positive values and th
vn shade in case of negative values.

Greyness values

General

pbrding to definition greyness values describethe admixtures of white and black pigment
jue independent (Gy) or hue dependent (G ), as illustrated in Formulae (6) and (7).

Hue independent greyness.value, Gy

Y,
Gy =100-log7”

Hue dependent greyness value, G

X Z Y
G- =100-| log=* —log — +log -
C ( g Y g 7 g YJ

Absolute contribution of hue, dG

(4)

blue shade

(5)

e amount of

5. They can

(6)

(7)

dG=G. -Gy

(8)

NOTE

brown shade in case of negative values.
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9 Flop-index

The flop-index (FI) is a special measure to characterize the angular variation of lightness of almost
neutral metallic colour shades. Its formal definition is shown in Formula (9).
1,11
[L*(e1)-L*(e3)]
0,86
[L*(e2)]

The parameters (exponents, pre-factor) have been chosen in a way so that for conventional metallic
pigments the order of magnitude isFI=10. L*(€) denotes the CIELAB 1976 lightness value at the

aspecular §ngle e with ¢; =157 €, =457 ¢, = T10".

FI=2,69 9)

NOTE Jormula (9) has been developed by D. H. Almanl,
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Annex A
(informative)

Considerations regarding black values

impression of hue or colour intensity is a subjective sensory perception. Consequently,

differentiation-betweenjet-b e Rot-te witheut-proble A essment is always

sigr
For

for the measurement range with minimum radiance factor.

Met

ificantly influenced by the ambient conditions and by the physical and mental state of thie observer.
reliable determination, measurement equipment is required which provides reproducible results

rological assessment of the jetness is preferably performed using a spectral;photometer with 45°:0°

(or P°:45°) geometry. Here the specimen is placed at an angle of 45° and genetally subjected|to circular
illumination. The light reflected by the specimen is measured at an angle of.0°. The spectrophotometer
may be selected in testing of calibration repeatability. The variance of standard value Y shqll be lower

thah £0,003 in the range of Y = 0,04 until Y = 0,05.

Thd
and

visual evaluation is influenced to a great extent by the ambiént conditions and by the physical
mental state of the observer. It is consequently necessaryto -define and observe certain boundary

confditions. As natural daylight is subject to continuous fluctuations, a standardised artjficial light

sou

The
As {
of 4
avo
roo

I'ce shall be used that produces a light similar to that ofidaylight type D65 by filtering.

observation angle shall correspond to the 45°:0°? (67 0°:45°) geometry of the measuring ihstrument.
he light falls perpendicularly onto the paint coating, the observer views the specimen pt an angle
5°. The area around the specimens should-be kept neutral. Reflections of other objedts shall be
ded. Matt black specimen mountings and-hackgrounds and complete darkening of the examination
m are of benefit for the evaluation of de€p black specimens.
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