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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-governmpenrtabk—r—Haisor—with SO —also—take—par—in—the—work—SO—collaborates—closely—with the

THOO—tohco—F T o Tt o—oTroo T

International| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting{ Publication as an
International| Standard requires approval by at least 75 % of the member bodies casting a-vote.

ISO 3864-4 |was prepared by Technical Committee ISO/TC 145, Graphical symbols, Subcommittee $C 2,
Safety identffication, signs, shapes, symbols and colours.

This part of [SO 3864, together with ISO 3864-1:—, cancels and replacesNSO 3864-1:2002, which has peen
technically re¢vised.

ISO 3864 cqnsists of the following parts, under the general titlexGraphical symbols — Safety colours and
safety signs

— Part 1: Design principles for safety signs and safety markings
— Part 2: Design principles for product safety labels
— Part 3: Design principles for graphical symbals for use in safety signs

— Part 4: Colorimetric and photometric-properties of safety sign materials

iv © SO 2011 — Al rights reserved
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Introduction

This part of ISO 3864 has been prepared to provide manufacturers/suppliers of safety signs and test
laboratories and instrument manufacturers with specifications of the colorimetric and photometric properties of
safety signs comprising different types of material and with test methods.

C cictant tiea of thic ot ~AF 1CM 20084 \aill ~cclc +in e ine el adan Af cnfaby ol e e - t d i
ongistent-use-ef-this-part-of1S0-3864-will-assist-in-impreving-knewledge-ef-safety-signregquirements and in

furthpring understanding of the performance of various types of safety signs in everyday use.

This [part of ISO 3864 is intended to be used by all Technical Committees within ISO charged with developing

spedific safety signing for their industry, to ensure that there is only one set of colorimetric and| photometric
requfrements and test methods for safety signs.

Notel that some countries' statutory regulations may differ in some respect from those given in this part of
ISO B864.

© 1SO 2011 — All rights reserved
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INTERNATIONAL STANDARD

ISO 3864-4:2011(E)

Graphical symbols — Safety colours and safety signs —

Part 4:

Colorimetric and photometric properties of safety sign
materials

IMPORTANT — The electronic file of this document contains colours which are ‘considered to be
useful for the correct understanding of the document. Users should therefore consider printing this
document using a colour printer.

1 BScope

This|part of ISO 3864 establishes the colorimetric and photometrie‘requirements and test methods for the

colodrs of safety signs to be used in workplaces and public areas)|tprovides the colorimetric and

speg

The
lit en
signg
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and,
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with
not S
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refer
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ISO

fications for the named safety and contrast colours prescribed in ISO 3864-1.
vironments. This part of ISO 3864 also includes the\colorimetric requirements and test methg
and phosphorescent material which also operaté&’in unlit environments.

part of ISO 3864 is applicable to all lgecations where safety issues related to people
bssed. However, it is not applicable to, signalling used for guiding rail, road, river, maritime 3
generally speaking, to those sectors:subject to a regulation that may differ.
colorimetric and photometric properties of retroreflective safety signs, retroreflective materig

fluorescent or phosphorescentimaterials, or luminous safety signs activated by a radioactiv
pecified in this part of ISO-3864.

Normative references

pnces, only' the edition cited applies. For undated references, the latest edition of the
ment (ineluding any amendments) applies.

B864-1: —1), Graphical symbols — Safety colours and safety signs — Part 1: Design princip

following referenced documents are indispensable for the application of this document.

photometric

bhysical requirements that safety signs have to meet. @re primarily related to daytime colour and normally

ds for safety

need to be
nd air traffic

Is combined
B source are

For dated
referenced

es for safety

sign

ISO

ana sarety markings

17724:2003, Graphical symbols — Vocabulary

CIE 15, Colorimetry

CIE 69, Methods of characterizing illuminance meters and luminance meters: Performance, characteristics
and specifications

1)

To be published. (Revision of ISO 3864-1:2002)
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3 Terms and definitions

For the purp

3.1

oses of this document, the terms and definitions given in ISO 17724 and the following apply.

colour region
boundary values of x, y chromaticity coordinates of the CIE 2° standard colorimetric observer and luminance

factor or lum

3.2
contrast

inance for the named colour

C
difference in
factor g, wh

C

(B

3.3
contrast co
colour that ¢

3.4
externally il
safety sign t

3.5

internally illuminated safety sign

safety sign t
3.6

luminance ¢
k

luminance o
than L,

k=1Ll
[1SO 17724:

3.7

luminance factor

ratio of the |
diffuser iden

luminance factors of the graphical symbol and its background, divided by the larger lumin
ere 3, is the smaller luminance factor

_'ﬂb)/ﬂa

our
bntrasts with the safety colour in order to make the safety colour more‘censpicuous

luminated safety sign
nat is illuminated, when required, by an external source

nat is illuminated, when required, by an internal seurce

tontrast

f the contrast colour, L4, divided by\the luminance of the safety colour, L,, where L, is gr

Lo

003, definition 43]

Liminance of the surface element in a given direction to that of a perfect reflecting or transm|
licallysilluminated

ance

pater

itting

[1SO 17724:

3.8
maintained

PO03, definition 44]

safety sign

sign in which the integral lamps are energized at all times when normal or emergency mode of operation is

required

3.9
non-mainta

ined safety sign

sign in which the integral lamps are in operation only when the power supply to the normal lighting fails
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3.10

object colour

named colour of safety sign elements specified in terms of chromaticity coordinates x, y of the CIE 2° standard
colorimetric observer and either luminance factor or luminance

3.1

ordinary material

material which is neither retroreflecting nor fluorescent nor phosphorescent nor involves powered light
emission nor is activated by a radioactive source

3.12

phosphorescentmmateriat
matgrial incorporating phosphors that, if excited by UV or visible radiation, store energy, which:is emitted as
light jover a period of time

3.13
safety colour
spedific colour with special properties to which a safety meaning is attributed

[1ISO|17724:2003, definition 66]

4 Requirements

4.1 | General
All coplorimetric and photometric requirements apply to the.materials as used in the finished sign.

The pafety colours and contrast colours for the geemetric shape of safety signs and the graphical symbols for
particular types of safety signs are given in 1ISO_3864-1.

The fequirements are based on the CIE 2°standard colorimetric observer, as specified in CIE 15.
Whefe the requirement involves the colour of the sign material under external illumination, the rfequirements
are ased on CIE Standard illuminant D65 at either an angle of 45° with the normal to the surface and the
obsdrvation made in the direction)of the normal (45°a:0° geometry) or normal to the surface and observation
made in the direction of 45° to\the surface (0°:45°a geometry).

Requiirements and test.miethods are given for safety signs in lit and unlit conditions.

NOTE Informationvon colour characteristics of externally illuminated, internally illuminated and pHosphorescent
matefials is given in~Annex A.

Safefy signs.without an integral source of light are required to be externally illuminated for their intended
function:

Internally illuminated safety signs are classified as “maintained” (integral light source is powered) or “non-
maintained” (sign is externally illuminated when the integral light source is unpowered, but in an emergency
condition the integral light source is powered). If the sign is intended to be dimmed, the requirements need to
be met under this condition as well.

Phosphorescent safety signs have applications in both lit and unlit environments. For example, during an
emergency, the excited phosphorescent materials emit light over a period of time.

Requirements are specified in terms of colour region for each named colour.
Requirements for safety signs comprised of ordinary materials are specified in 4.2.1. Requirements for non-

maintained internally illuminated safety signs are specified in 4.2.2 (when the integral light source is not
powered) and in 4.3 (when the integral light source is powered). Requirements for maintained internally

© 1S0O 2011 — Al rights reserved 3
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illuminated safety signs are specified in 4.3. Requirements for phosphorescent safety signs under external
illumination are specified in 4.2.3.

The materials are no longer considered suitable for safety use if, while in use, the chromaticity coordinates
and/or luminance factor fall outside the colour regions given in Table 1 for the type of safety sign material, or
the chromaticity coordinates and/or luminance or luminance contrast fall outside the ranges given in Tables 2
and 3 for the type of safety sign.

For classification purposes by manufacturers, the performance requirements and the test method for the

emission colour of phosphorescent materials are given in Annex B.

4.2 Obje1t colour under external illumination

4.21 Safety sign comprising ordinary materials

When the ohjject colour is tested in accordance with 5.2.1, the chromaticity coordinates of each<colour sh4ll fall
within the reJevant colour region specified in Table 1, as illustrated in Figure 1. The luminance factor for pach
colour shall be as specified in Table 1.

4.2.2 Unpowered internally illuminated safety signs under external illumination

When an unpowered internally illuminated safety sign is tested in accordance with 5.2.2, the chromaticity
coordinates [of each colour shall fall within the relevant colour region Specified in Table 1, as illustratéd in
Figure 1. The luminance factor for each colour shall be as specified in Table 1.

4.2.3 Phosgphorescent safety signs under external illumination

When the phosphorescent material substrate, or phosphorescent material with colour printed on the
phosphoresg¢ent surface, is tested in accordance with 5.23, the chromaticity coordinates of each colour [shall
fall within the relevant colour region specified in Table{, as illustrated in Figure 1. The luminance factqr for
each colour ghall be as specified in Table 1.

4.3 Objegt colour of powered internally-illuminated safety signs

When the object colour of a powered internally illuminated safety sign is tested in accordance with 5.3, the
chromaticity [coordinates of any test pateh of each colour shall fall within the relevant colour region specified in
Table 2, as iJlustrated in Figure 2. The'luminance for each colour shall be as specified in Table 2.

The luminanice contrast, k, shalhbe as specified in Table 3.

The ratio off minimum fyminance to maximum luminance within either white or the safety colour shqll be
greater thar] 1:5. If.thé ‘luminance of the safety sign is greater than 100 cd/m2, the ratio of minimum to
maximum luminance within the colour shall be greater than 1:10.

In the applicption of powered internally illuminated safety signs in normal lighting conditions, higher lumingnce

values of the signs should be appropriate to the luminous environment for Tegibility. The criteria for luminance

contrast and

the ratio of luminances within each colour shall be met.

The requirements of this clause shall also apply to non-maintained internally illuminated safety signs when the

integral light

source is powered.

© 1SO 2011 — All rights reserved
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Table 1 — Colour regions: chromaticity coordinates and luminance factor for object colours

of ordinary materials, phosphorescent materials

and unpowered internally illuminated safety signs under external illumination

Corner points o_f co!our region Luminance factor
CIE Standard illuminant D65
Colour region CIE 2° standard colorimetric observer P
1 2 3 4 Minimum Maximum

Red 0,705 0,592 0,574 0,663 0,07 0,2
0,295 0,291 0,351 0,337

Yellow 0,475 0,538 0,470 0,427 0,45 0,70
0,525 0,462 0,424 0,472

Green 0,201 0,285 0,170 0,026 0,11 0,25
0,776 0,441 0,364 0,399

Blue 0,078 0,180 0,225 0,137 0,05 2
0,171 0,239 0,184 0,038

Phosphorescent 0,310 0,310 0,420 0,340 0,65

yellow-white 0,340 0,480 0,480 0,370

contrast

White 0,350 0,295 0,285 0,340 0,75
0,360 0,305 0315 0,370

Black 0,385 0,300 0,260 0,345 0,03
0,355 0,270 0,310 0,395

© 1SO 2011 — All rights reserved
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Table 2 — Colour regions: chromaticity coordinates and luminance

for powered internally illuminated safety sign colours

Integral light
Corner points of colour region source on,
3 _ ) no other
Colour region CIE 2° standard colorimetric observer i"E),:?,::tai:,n
1 2 3 4 Luminance
cd/m?
ed X 0.705 0.592 0,574 0.663 =2
v 0,295 0,291 0,351 0,337
YEllow x 0,475 0,538 0,470 0,427 >2
v 0,525 0,462 0,424 0,472
Geen x 0,201 0,285 0,170 0,026 >2
v 0,776 0,441 0,364 0,399
Blue x 0,078 0,180 0,225 0,137 >2
v 0,171 0,239 0,184 ;038
Gfeen-white x 0,265 0,240 0,290 0,310 =10
v 0,310 0,380 0,410 0,350
White x 0,290 0,265 0;370 0,460 =10
v 0,260 0,310 0,405 0,425
Black x 0,385 0,300 0,260 0,345 a
v 0,355 04270 0,310 0,395
@] Black as a contrast colour or as a symbgl colour is not translucent.

Table 3 — Luminance contrast for powered internally illuminated safety signs

Safety coloyr Red Yellow Green Blue
Contrast colour White Black White White
Luminance ¢ontrast 5<k<15 a 5<k<15 5<k<15

@  Black as g contrast.celour or as a symbol colour is not translucent.

© 1SO 2011 — All rights reserved
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0,7

0 | | | | | | |
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 A
R-red Y vyellow
G“green B blue
Ph phosphorescent yellow-white contrast Wh white
Bk black

i internally

Fig*re 1 *= Object colours of ordinary materials, phosphorescent materials and unpowere
| yellow,

laminated safety signs under external illumination — Chromaticity boundaries for red

greenn, biue, phosphorescent yetfow-white contrast, whiteand bfack——
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0,7

0 | I I | | | |
0 0,1 0,2 0.3 0,4 0,5 0,6 0,7 0,8 x
——— CIE boundary.)——— Red Yellow Green
Blue Green-white White Black

Figure.2)— Object colours of powered internally illuminated safety signs —
Ghromaticity boundaries for red, yellow, green, blue, green-white, white and black

Note that thj colours of the lines giving the chromaticity boundaries in Figures 1 and 2 are arbitrary and|only
give an indi

atinn of tha accneciatad caolour
oot a5 SO Catea—Co1o0ut-

5 Test methods

5.1 General

All testing shall be carried out on finished signs or samples that are representative, with regard to the colour
and surface texture, of the material used in the finished sign.

General information on colour measurement is given in Annex A.

Specifications of colour and photometric instrumentation are given in Annex C.

8 © 1SO 2011 — Al rights reserved
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5.21
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Object colour under external illumination

Safety signs comprising ordinary materials

The sign face shall be measured using a spectrophotometric colorimeter meeting the specifications given in
CA1.1.

Three measurements at the same position shall be taken and the mean values of x, y and Y shall be
calculated.

Measurements shall be made on all the safety colours and contrast colours comprising the sign.

5.2.2

Blac
speg

Thre|
calcy

Mea

5.2.3

The
least

The

shall
roon
mea

Excif
the 1

posifion of the test patch. The exgitation duration shall be 20 min. No ambient or stray light sha

durir

A co
sign
basi

After
chro
Chrg

Unpowered internally illuminated safety signs under external illumination

material shall be placed behind the sign face. The sign face shall bev*measur
trophotometric colorimeter meeting the specifications given in C.1.1.

£ measurements at the same position shall be taken and the mean,valdes of x, y ang
lated.

surements shall be made on all the safety colours and contrast colotrs comprising the sign.

Phosphorescent safety signs under external illumination

bhosphorescent safety sign shall be pre-conditioned by being placed in a completely dark en
48 h. The specimens shall not be removed from the dark enclosure until immediately prior to

bmbient temperature during preconditioning of the'sign, excitation and colorimetric and lumin

be 23°C+2°C. The relative humidity shall be (50 £ 10) %. All testing shall be per
/chamber whose ambient light level is at least one order of magnitude lower than the lowe
surement to be made.

ation of the phosphorescent sign shall be by light from a D65 daylight simulator fluorescent I
ormal of the surface of the sign to produce 200 Ix (+2) measured on the surface/plane of th

g excitation.

orimeter meeting the specification given in C.1.2 or C.1.3 shall be positioned normal to the s
and the size of the\test patch shall be selected to be within the dimensions of the graphic
geometric shape being measured.

20 min, with" the D65 daylight simulator fluorescent lamp remaining switched on, meas|
maticity_coordinates and luminance, L, shall be made at intervals of 1 min for a time perig
maticity-coordinates x, y and luminance (in cd/m2) shall be recorded.

Mea

ed using a

Y shall be

losure for at
the tests.

ance testing
ormed in a
5t luminance

mp at 45° to
e sign at the
| be present

urface of the
al symbol or

urements of
d of 10 min.

surements shall be made on all the Qafn’ry colours and contrast colours r‘nmpricing the Qign

The procedure shall be repeated at two other test patches within the same coloured graphical symbol and
colours of the basic geometric shape.

To determine the luminance factor, the luminance, L, of a calibrated white reflectance standard for 45°:0°
geometry (positioned at the same test patch position and under the same D65 daylight simulator illumination

conditions), shall be measured at intervals of 1 min for a time period of 10 min. The luminance factor, g, of the
phosphorescent sign shall be calculated according to the following equation:

ﬂzp(Lp/Lw)

where pis the reflectance of the calibrated white reflectance standard.
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5.3 Object colour of powered internally illuminated safety signs

The test methods of this clause also apply to non-maintained internally illuminated safety signs when the

integral light

source is powered.

Measurements shall be made in a dark room/chamber with the integral light source powered.

A colorimeter meeting the specification given in C.1.2 or C.1.3 shall be positioned normal to the surface of the
sign and the size of the test patch shall be selected to be within the dimensions of the coloured area. The test
patch shall be positioned such that the edge of the test patch is at least a distance of half the test patch size

from the bou

ndary of the coloured area.

MeasuremelLts of the chromaticity coordinates of the safety colour and contrast colour(s) shall be madg and

the luminang

A luminancs
given in C.1

e (in cd/m?2) shall be recorded.

instrument meeting the specifications given in C.2 or a colorimeter meeting ithe specificption
.2 or C.1.3 shall be positioned normal to the surface of the sign and the sjze of the test patch

should be sg¢lected to be within the dimensions of the coloured area. The test patch shall-be positioned such

that the edg
coloured are

The minimu
contrast col
excluded.

a.

The minimuim and maximum luminance contrast shall be calculated as-follows:

minimu

maximy

The ratio of
shall also be

minimum luminance of white contrast colour
maximum luminance of safety colour

m luminance contrast =

. maximum luminance of white contrast colour
m luminance contrast =

minimuni_ luminance of safety colour

calculated.

e of the test patch is at least a distance of half the test patch size from the boundary of the

M and maximum luminance shall be measured over the areas of'the safety colour and yhite
pur, if present. Border areas outside the basic geometric shape of the safety sign sha|l be

minimum to maximum luminance within the safety colour and white contrast colour, if pregent,

10
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Annex A
(informative)

Object colour of different types of safety sign and material

Externally illuminated
1 Ordinary materials
pbject colour of an ordinary material is produced as a result of the selective absorption of

the surface. The colour perceived is dependent on a complexity of factors, whigh includes

e state of adaptation of the observer and the colour of the surrounding areds:yHowever, in or
:rr for practical purposes, it is sufficient to use the chromaticity coordihates of the CIE
imetric observer and the luminance factor. These quantities are ‘dependent only on
bution of the incident light and the spectral luminance factor of the surface. For the purpose
(O 3864, colorimetric values are calculated under CIE standard illuminant D65.

nsidering the ordinary colour of a surface, it is usual to assume that the surface is a uniforr
ber. The light reflected from a glossy or semi-glossy surface includes some specular refl
Id usually be excluded when defining the colour, and the"geometry of measurement specifig
hat will exclude such reflection. The 45°a:0° and 0%45°a geometries represent the reciprocit

se. The reference geometry is 45°a:0°.

2 Phosphorescent materials under external illumination

e materials are pigments that exhibit phosphorescence as the result of absorption of ene

shorfer wavelength regions of the visible’ spectrum and/or in the ultraviolet region, and store ene

whic

The

from
pigm

The

matg

invo
dayl

the s

h is re-radiated at longer wavelengths, producing emissions in the visible region over a period

colour on excitation by anjexternal light source is the colour of the phosphorescent pigme
reflection of the excCitation radiation and the broadband radiation emitted by the phd
ents or products superimposed on it. Usually, the reflected light is much stronger than the em

pbject colour is“dependent on a number of factors, which includes characteristics of the phag
rials and the>spectral composition, illuminance level and duration of the excitation sour
ves measurement at a saturation excitation condition. The test method involves using light
pht simulator fluorescent lamp at 45° to the normal of the surface of the sign to produce 200

ight incident
the spectral

bution of the incident light, the spectral radiance factor of the surface, and several visual pargmeters such

der to define
2° standard
the spectral
5 of this part

nly reflecting
bction which
ed should be

of light and

nnular illumination is chosen since the reflected light from the surface of many materials is pot uniformly

rgy from the
rgy, some of
of time.

nts resulting
sphorescent
itted light.

sphorescent
ce. The test
from a D65
IX (£2 %) at

urface of the phosphorescent material for 20 min. Measurement is by a tristimulus colorimetg

r or spectral

colofimeter viewing normal to the phosphorescent surface. By measuring a white reflectance standard placed
at the same measurement position, the Tuminance Tactor can be determined.

A1

3 Unpowered internally illuminated safety sign under external illumination

When a non-maintained internally illuminated safety sign is externally illuminated and is in an operational
mode with the integral light source, unpowered external illumination is reflected from any surface. The test
method is the same as that for ordinary materials except for the placement of black material behind any
translucent sign face.

© 1SO 2011 — All rights reserved
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A.2 Powered internally illuminated safety signs
This category includes maintained internally illuminated and non-maintained internally illuminated safety signs
in an operational mode with the integral light source powered.

There is a wide variety of construction of signs and types and technologies of light sources. The integral light
source may illuminate translucent material from behind, from an edge, or be a light-emitting material such as
electroluminescent or LED sheets. Surfaces may exhibit properties partially of transmission/emission and
partially of diffuse reflection.

Measurement is by a tristimulus colorimeter or spectral colorimeter viewing normal to the sign face surface.
The chromafiicity coordinates of the CIE 2”7 standard colorimetric observer and the Tuminance are uséd to

specify colg
determine th
the luminang

A3 Em

ur. A luminance instrument, again viewing normal to the sign face surface, can behuss
e luminance contrast, k, between the contrast colour and the safety colour, and the-variati
es within each colour.

Ission colour of phosphorescent material

After phosphorescent material has been exposed to light and all lights are switched' off, the phosphores

material emi
other light sq

The emissi
phosphores

This part of
simulator flu

s visible radiation over a period of time whilst decreasing in luminance. Measurement requirg
urces to be present.

bn colour is dependent upon a number of factors, .which include characteristics off
ent material and the spectral composition, illuminance level and duration of the excitation sod

ISO 3864 specifies excitation of the phosphorescent material by light from a D65 da
brescent lamp producing 200 Ix (2 %) measured\on the surface/plane of the sign at the po

of the test patch for an excitation duration of 20 min.

At the mom
around the
luminance

hundredths

nt of switching off the excitation light souree, the luminance of phosphorescent materials ca
ower level of photopic vision (several-cd/m?2) for the normal eye. In the next time perig
ecay, the luminance is within the\level of mesopic vision (between several cd/m? to s
f cd/m?) of the normal eye. Following further decrease of luminance with time, the luminan

d to
bn of

cent
S NO

the
rce.

light
Sition

n be
d of
ome
ce is

bopic
ance
s by

within the leyel of scotopic vision for the notmal eye. Colour recognition becomes more difficult in the me
vision rangefand is non-existent in the scotopic range. Throughout the luminance range during the lumin
decay, idenfjfication of safety sign elements and guidance lines comprising phosphorescent materials
their contrastt to a dark background:

In this part ¢f ISO 3864, the assessment of the emission colour of the phosphorescent material is mad
measuring dhromaticity coordinates and luminance at two minutes of luminance decay after a high lev
excitation. Tlhe precision,of the measurement allows the colour to be assigned to within a relatively
chromaticity [boundary of'the CIE diagram.

e by
el of
arge

The assignnpentis(for the purposes of naming and labelling. Colour recognition is extremely poor at extended

decay times

The luminance performance of phosphorescent materials is covered by ISO 16069 and ISO 17398.
ISO 17398 classifies phosphorescent materials as A, B, C or D according to the minimum luminance values at
specified times during the luminance decay according to a specified test method.

NOTE 1 In 1SO 16069, phosphorescent safety signs with the format of 1SO 7010-E001 and ISO 7010-E002,
emergency exit signs, when in luminance decay, are called directional indicators.

NOTE 2 InISO 23601, the graphical symbol representation of the location of safety signs on plans can be produced by
phosphorescent graphical symbols. 1SO 23601 specifies not less than class C according to 1SO 17398 for the
phosphorescent contrast colour.
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Annex B
(normative)

Classification of emission colour of phosphorescent mater

Classification of emission colour

ial

Whe|
emis
illust

The

In s6
acco

h the phosphorescent material is tested in accordance with B.2, the chromaticity coordi
sion colour measured shall fall within the relevant chromaticity boundary specified in" T

emission colour shall be classified by letter according to the key to Figure B.1.

rated in Figure B.1. The luminance at 2 min + 10 s decay time shall be as specified in-Tiable B.

hates of the
able B.1, as
1.

Table B.1 — Chromaticity coordinates and luminance of phosphorescent emission cq
(no external illumination)

dlours

Chromaticity coordinates of corner Luminance
points of chromaticity region at 2 min
Colour region CIE 2° standard colorimetric observer decay time
1 2 3 med/m?2
Red x 0,630 0,313 0,735 >300
v 0,370 0,329 0,265
Yellow x 0,472 0,313 0,575 >300
v 0,528 0,329 0,425
Green x 0,008 0,313 0,074 >300
¥ 0,538 0,329 0,834
Blue X 0,174 0,313 0,050 >300
v 0,005 0,329 0,274
Yellow-green X 0,074 0,313 0,472 >500
contrast y 0,834 0,329 0,528

parate tests, carried out in accordance with ISO 17398, the phosphorescent material shall be
rdance with ISO 17398.

classified in

© 1SO 2011 — All rights reserved
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0.8 -

0,7

0 | | ! | | | |
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 08 x
A yellow — — — B orange — — —=C red
— — —D red-purple — — —E blue-purple — — —F blue
— — — Gnblue-green — — —H green — — — K yellow-green

Figure B.1 — Chromaticity boundaries for classification
of emission colours of phosphorescent materials

Note that the colours of the Tines giving the chromaticity boundaries in Figure B.T are arbitrary and only give
an indication of the associated colour.

14 © 1SO 2011 — Al rights reserved
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Test method

The phosphorescent material shall be pre-conditioned by being placed in a completely dark enclosure for at
least 48 h. The specimens shall not be removed from the dark enclosure until immediately prior to the tests.

The ambient temperature during preconditioning of the material, excitation and colorimetric and luminance
testing shall be 23 °C + 2 °C. The relative humidity shall be (50 + 10) %. All testing shall be performed in a
room/chamber whose ambient light level is at least one order of magnitude lower than the lowest luminance
measurement to be made.

Excitation of the phosphorescent material shall be by light from a D65 daylight simulator fluorescent lamp

prodficing 200 Ix (2 %) measured on the surface/plane of the sign at the position of the tes

exci

A co
sign
mea

At 2
2 mi
shall

tion duration shall be 20 min. No ambient or stray light shall be present during excitation:

orimeter meeting the specification given in C.1.2 or C.1.3 shall be positioned normal to’the s
and the size of the test patch shall be selected to be within the dimensions of the graphical s
sured.

0 min, the excitation lamp shall be switched off and measurementimmediately comj
N + 10 s of the luminance decay time, the chromaticity coordinates x,“9»and the luminance
be recorded.

patch. The

urface of the
ymbol being

mences. At
(in mcd/m?2)
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:2011(E)

Annex C
(normative)

Specification of colour and photometric instrumentation

Colour instrumentation

CcA11

The instrument shall be provided according to CIE 15. Colorimetric values shall be calculated-"under
illuminant
monochromatic illumination or polychromatic illumination in one-monochromator instruments.can be used
when reflecled light includes phosphorescence, polychromatic illumination shall be used. In this case
quality of illyminating light should be more than category B (visible) and C (ultraviolef) grade, when estin
by the CIE 51.2 method.

standard

The instrum

spectral

wa

wa

geomet

photom

me

NOTE T

C1.2 TN
This instrum
results are 9
standard col

Spectrophotometric colorimeter

illuminating and viewing conditions: (45%a:0°) or (0°:45°a);

D65 and CIE 2° standard colorimetric observer conditions. Generally, ¢

nt shall have the following features:
condition:
elength range: 380 nm to 780 nm, at least 400 nm to Z00 nm;

elength sampling interval: <20 nm;

ic condition:

btric condition:
Asuring range for Y: at least;0"% to 100 %.
ne luminance factor, £-iS) ¥/100.

istimulus colorimeter for colour of light

ent measures the relative values of tristimulus values (X, Y, Z) directly by tristimulus method
hownin: chromaticity coordinates (x, y) and luminance L,. Values shall be calculated for C
brimetric observer. The instrument shall have the following minimum features:

CIE
ither
but,
, the
ated

The
E 2°

luminan

luminan

NOTE

16

wavelength range: at least 400 nm to 700 nm;

repeatability of chromaticity coordinates: +0,003;

ce range: 0,01 cd/m?2to 15 000 cd/m?;

ce repeatability: +0,01 cd/m?2.

The luminance, Ly, is Y.
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C.1.3  Spectral colorimeter for colour of light

This instrument measures relative spectral radiance L, (1) by spectral method. The results are shown in
tristimulus values (X, Y, Z), chromaticity coordinates (x, y) and luminance L,. Values shall be calculated for
CIE 2° standard colorimetric observer. The instrument shall have the following features:

— wavelength range: 380 nm to 780 nm;

— bandpass: less than 5 nm;

— luminance range: 0,01 cd/m?to 15 000 cd/m?;

NOT

C.2

A lurn
The

C3

A co
lux (

uminance repeatability: +0,01 cd/m?2.

The luminance, L, is Y.

Luminance instrumentation

nstrument shall have the following features:

spectral error: ' < 3 % (with f4’ as defined in CIE 69);
uminance range: 0,01 cd/m2to 15 000 cd/m?;

uminance repeatability: 0,01 cd/m?2.

llluminance instrumentation

sine photopic V(A1) corrected illuminance meter shall be provided, calibrated to measure |l
X), with the following features:

spectral error: f4' < 5 % (with f," as defined in CIE 69);
LV response: u <0,5% (with u as defined in CIE 69);
inearity error:f5 < 0,5 % (with f5 as defined in CIE 69);

lluminance range: 10 Ix to 1 000 Ix;

ninance meter shall be calibrated to measure photopic luminance (CIE 2° standard colorimetijic observer).

uminance in

resolution: 1,0 Ix.

© 1SO 2011 — All rights reserved
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Annex D
(informative)

Guidance on photometric relationships between and within safety

and contrast colours of graphical symbols

D.1 General

The recomnjendations given in this annex are applicable to safety signs that are externally illuminated and to
internally illyminated signs that have luminous surfaces. The recommendations do not cover{signs utilizing
point light squrces to depict graphical symbols.

The colour [appearance of safety colours and the contrast colour white can be affected by chrognatic
adaptation. [This is a complex issue for which the colour-rendering index for a lanmp)is sometimes used. A
recommendation drawing upon ISO 30061 is that, in order to identify safety colours;-the minimum value fqr the
colour, rendéring index for a lamp should be greater than 40. The luminaire providing external lighting should
not substantjally subtract from this.

Guidance on the relationship of the dimensions of the safety sign and/distance of observation is given in
ISO 3864-1:1—, Annex A.

D.2 Externally illuminated signs

Factors, othér than the external illumination, which affect the legibility of external illuminated signs, includg the
dimensions pf the graphical symbol elements and the-contrast, C, between the safety colours and corntrast
colours. The|contrast, C, should be large, preferably greater than 0,8.

Generally, the reflectance of the safety sign elements themselves should be uniform.

Information pn distance factors for externally illuminated safety signs under different levels of illuminatiop are
given in ISO[3864-1:—, Annex A. Distance factors are given for people with normal vision and for peoplel with
impaired visjon, as well as the effect of observing the safety sign from different angles.

D.3 Internally illuminated signs

Factors that|affect the\legibility of internally illuminated signs include the luminance of the safety colourd and
contrast colqurs, luminance contrast and uniformity of luminance within the colour.

The limits for-uminance contrast and uniformity of the luminance measured as a ratio of minimum to

maximum luminance within the safety colour and within the contrast colour are given in 4.3 and Table 3.

For legibility, the luminance of the safety sign should be appropriate to the lit environment. The minimum
luminance values in Table 2 are related to emergency lighting conditions and the minimum specifications for
emergency safety signs given in ISO 30061. In normal lighting conditions, the luminance values of the safety
sigh may need to be increased for legibility and conspicuity in a brighter lit environment.

Information on distance factors for internally illuminated safety signs of different levels of luminance are given
in ISO 3864-1:—, Annex A. Distance factors are given for people with normal vision and for people with
impaired vision, as well as the effect of observing the safety sign from different angles.
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