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ISO (the International Organization for Standardization) is a worldwide federation of
national standards institutes (ISO member bodies). The work of developing Inter-
national Standgrds is carried out through ISO technical committees. Every member
body interested|in a subject for which a technical committee has been set up has the
right to be represented on that committee. International organizations, governmentat
and non-goverrimental, in liaison with IS0, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to

the member bo
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International St
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ies for approval before their acceptance as International Standards by

bndard 1SO 105/B was developed by Technical Committee ISO/TC 38,

It was submitted directly to the 1SO Council, in accordance with sub-clause 5.10.1 of

part 1 of the D

Fectives for the technical work of ISO.

This part of ISQ| 105 cancels and replaces group B of (SO 105-1978, originally published

as part 2 of IS
Standard 1SO 1
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I05/V1-1972, and part 2 of International/Standard ISO 105/VIH-1975.

ional Standard 1SO 105 is presented in-the form of parts. Each of these parts
group and is split up into its different component sections. This form facilitates
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1SO 105-Group B

General information on colour fastness to light

When in use, textiles are usually exposed to light. Light
tends to destroy colouring matters and the result is
the well-known defect of “fading”, whereby coloured
textiles change colour, usually becoming paler and
duller. Dyes used in the textile industry vary enor-
mously in their resistance to light, and it is obvious
that there must be some method of measuring their
fastness. The substrate also influences the light fastness
of a dye.

This International Standard cannot satisfy completely al!
the interested parties {(who range from dye manufacturers
and the textile industry to wholesale and retail traders
and the general public) without becoming technically

This general principle of assessing on the basis of moderate
and severe fading is complicated, however, by the fact that
some patterns on exposure undergo a slight change very ra-
pidly indeed but do not change further for a long time. These
slight changes are such that under normal conditions of use
they would seldom be observed, but in certain cases they
become important, as the following example shows.

Some curtain material is exposed so as to produce a mo-
derate degree of fading and it is found that Standard 7 has
faded to the same extent; the general light fastness of the
fabric is therefore 7. A retailer has a length of this fabric in
his window and on it is a cardboard ticket indicating the
price. After a few days the ticket is removed and careful

involved apd possibly difficult to understand by many
who have d direct interest in its application.

The followjng non-technical description of the test has been
prepared fpr the benefit of those who find the detailed
technicalities of the standard difficult to understand.
The methdd is to expose the pattern being tested and to
expose aldo, at the same time and under the same
conditions,| a series of light fastness standards which are
pieces of woo! cloth dyed with blue dyes of different
degrees of [fastness. When the pattern has faded sufficiently,
it is compared with the standards and if it has behaved, for
instance, I[ke Standard 41), then its light fastness is said
to be 4.

The light fastness standards must cover a wide range since
some pattdrns noticeably fade after exposure for 2 or 3 h
to bright symmer sunshine, although others may withstand
several vegrs’ exposure without change, the dyes in fact
outliving the cloth to which they have been applied. Eight
standards have been chosen, Standard 1 being the most
fugitive and Standard 8 the most resistant. If it takes a
certain length of time for Standard 4 to fade under certain
conditions] then the same amount of fading will ocetr
on Standard 3 in approximately half that time, or_on
Standard b in approximately twice that time, -provided
that the cophditions are the same.

It is necesfary to ensure that different people “testing the
same matgrial will fade it to the same.extent before
assessment| against the simultaneously/faded standard. The
ultimate users of dyed textiles differ widely in what they
consider td be ‘“faded articles” and therefore patterns under
test are f:fed to two different.degrees which adequately
cover most opinions and make assessment more reliable.
These reqyired degrees offading are defined by reference
to a collegtion of standard contrasts (grey scale 5 equals
no contragt, grey scalel equals large contrast). Thus the
use of thel|grey scale.enables fading to be taken to defined
extents, i{d the~blue standards enable the light fastness

to be rated.

examination reveals the place where it has
because the surrounding cloth has changed shade slightly
on exposure to light.

The important factor about this slight'change is|that it can
only be detected when there is a sharp’boundary Hetween the
exposed and unexposed areas,.and these condifions rarely
occur during normal use. The magnitude of this sl|ght change
would be given as an additional assessment in bragkets. Thus
a rating for a test could-be/7 (2), indicating a sjight initial
change equivalent to the first perceptible fade of $tandard 2,
but otherwise a high.light fastness of 7.

A further unusual colour change is also catered for, namely

to a dark place the original colour returns
completely. The extent of photochromism is
by, -aspecial test included in this Internationdl Standard
and* is shown in the rating by a number follJowing the
letter P within brackets; for example 6 (P2) meahs a photo-
chromic effect equal to a grey scale2 contrast but
permanent fading equal to that of Standard 6.

Finally, there are many patterns which change lhue on pro-
longed exposure to light; for example, a yellow may become
brown, or a purple may become blue. In the pas{ there have
been many arguments as to whether such patterps could be
said to have faded or not. The technique used in this Interna-
tional Standard is unambiguous on this point; itig visual con-
trast on exposure which is being measured, whetHer it be loss
of colour or change in hue; in the latter case, hpwever, the
kind of change is included in the assessments. Fgr example,
consider two green patterns which, on exposure, change in
appearance at the same rate as Standard 5; one begomes paler
and finally white, while the other becomes firs{ a greenish
blue and finally a pure blue. The former would b rated ‘5"
and the latter 5 bluer”. In this instance also, the technique
used in this International Standard tries to prespnt as com-
plete a picture of the behaviour of a pattern on exposure as is
possible without becoming excessively complicatgd.

1) The designations of the light fastness standards referred to here are those of the European set (see section BO1, sub-clause 4.1.1). The
principtes explained are equally valid for the American set (see section BO1, sub-clause 4.1 .2).
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INTERNATIONAL STANDARD

ISO 105-B01-1978 (E)

Textiles — Tests for colour fastness

BO1 Colour fastness to light : Daylight

0 INTRO

This meth
and 1SO 1
Certain ed

changes in

methods a
differed o
difference

DUCTION

bd replaces those given in ISO/R 105/1, part 11,
D5/VI, part 2, by combining the two methods.
torial changes have been made but no significant
the technical content of either of the two
e made. The two previous methods essentially
hly in the blue wool standards used and this
is reflected in the present text. Consolidation of

4 STANDARDS AND APPARATUS

4.1 Standards

Two sets of Blue Wool Standards may be used. T
of standards are not interchangeable.

4.1.1 Standards1 to 8

he two sets

the two methods will eliminate the confusion of having Blue Wool Standards developed and produced in Europe
two methofds to evaluate the same property. are identified by, the numerical designation 1 [to 8. These
standards aredlue wool cloths dyed with the djes listed in

the table. They range from 1 (very low light

fastness) to

1 SCOPE|AND FIELD OF APPLICATION 8 (very high light fastness) {see 9.1).
1.1 This method is intended for determining the resistance TABLE — Dyes for Blue Wool Standards 1 t¢ 8
of the colqur of textiles of all kinds and in all forms to the
action of daylight. Standard Dye — Colour Index — Desigijation1)
1 Cl Acid Blue 104
. Gy . Cl Acid Blue 109
1.2 |If thére is a possibility of the sample being photo~ 2 cl ACI'd Blue 83
chromic, then the test for photochromism shall be applied, 3 cf ue
additionallly (see section BO5). 4 Cl Acid Blue 121
5 Cl Acid Blue 47
6 Cl Acid Blue 23
2 PRINCIPLE 7 Cl Solubilized Vat Blug 5
1 Solubilized Vat Blug 8
A specimen of the textile is exposed to” daylight under 8 Cl Solubilized Vat Blug
prescribed [conditions, including protection from rain, along 1) The Colour Index (Third edition) is published by the Society
with eight| dyed wool standards: The fastness is assessed of Dyers and Colourists, P.O. Box 244, Rerkin.Hous’, 83 Gratton
by compailing the change in eolour of the specimen with Road, Bradford BD1 2JB, West Yorks., United Kingdofn.
that of the|standards.
' 4.1.2 Standards L2 to L9
Blue Wool Standards developed and produced [in America
3 REFERENCES .
are identified by the letter L followed by the numerical
1ISO 105: designation 2 to 9. These eight standards afe specially
) L. . prepared by blending varying proportions of wogl dyed with
Section AU, General principles of testing. Cl-Mordant Blue 1 (Colour Index3rd Edition 43830), and
Section A02, Grey scale for assessing change in colour. wool dyed with Cl Solubilized Vat Blue 8 (Colour Index,

Section

B0S, Detection and assessment of photo-

chromism.

3rd Edition 73801), so that each higher numbered standard
is approximately twice as fast as the preceding standard

(see 9.2).
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4.2 Apparatus

4,21 Exposure rack, facing south in the Northern hemi-
sphere, north in the Southern hemisphere and sloping at an
angle from the horizontal approximately equal to the
latitude of the place where the exposure is made. The rack
shall be sited preferably in a non-residential, non-industrial
area free from dust and automobile exhaust fumes.

The rack shall be placed s0 that shadows of surroundlng
objects, including a ?
textiles and conftructed so that the Iatter are hrmly held.
There shall be adequate ventilation behind the mounted
specimens and the rack shall be covered with window glass
to protect the specimens from rain and other elements of

the weather. Th

b transparency of the glass used shall be at

least 90 % between 380 and 700 nm, falling to 0%
betweeen 310 arld 320 nm.

The minimum germissible distance between the glass and

the specimens is

5 cm. In order to minimize shadows due to

the varying anglg of the sun, the usable exposure area under

the glass is limi
each side by twi
specimen.

4.2.2 Opaque
for example th
with aluminium

ed to that of the glass cover reduced on
ce the distance from the glass cover to the

cardboard or other thin opague material,
n sheet aluminium, or cardboard covered
foil, or, in the case of pile fabrics, a cover

that avoids surfage compression.

4.23 Grey scdle for assessing change in colour (see

clause 3).

5 TEST SPECI]’IEN

5.1 An area of
is used for me
method 2 (see €
less than 1cm
cloth, yarns wol
and fastened or

he textile product-notless than 1 cm X 6 cm
hod 1 (see 6:1°1) or 1em x10cm for
.1.2) so that-each exposed portion is not
2 cm, The )specimen may be a strip of
nd close together on a card or laid parallel
a card, or a mat of fibres combed and
ive~a" uniform surface and fastened on a

compressed to

6 PROCEDURE FOR MOUNTING, EXPOSURE AND
PRELIMINARY ASSESSMENT OF LIGHT FASTNESS

6.1 Exposure of specimens

Expose the specimen (or group of specimens) and the
standards simultaneously to daylight for 24 h per day under
the condmons described in 4.2.1, in such a manner and for

fastness of each specimen relatlve to that of the stand
by successively covering the specimens and) exposed
standards throughout the duration of the test. Two suggpsted
methods of procedure follow.

6.1.1 Method 1

6.1.1.1 This method is considered most satisfactory] and
should be used in cases’of dispute over the numerical rating.
The basic feature iscthe*control of the exposure periodls by
inspection of the/ specimen and, therefore, one sgt of
standards is required for each specimen under test.

6.1.1.2. Arrange the specimen to be tested and the stanglards
as_shown in figure 1 with an opaque cover AB across
the*middle third of the specimen and standards. Expgse to
daylight under the conditions described in 4.2.1. Follow
the effect of light by removing the cover AB and inspecting
the specimen frequently. When a change can be percgived,
equal to grey scale 4-5, note the number of the standard
showing a similar change. (This is a preliminary assessment
of light fastness.) At this stage attention should be given to
the possibility of photochromism (see section B05).

6.1.1.3 Continue to expose until the contrast between the
exposed and the unexposed portions of the specimen is
equal to grey scale grade 4. Cover a second one-third qf the
specimen and standards with an additional opaque fover
(CD in figure 1).

card.

5.2 To facilitate handling, the specimen or specimens to
be tested and the similar strips of the standards may be
mounted on a card in an arrangement as indicated in
figure 1 or figure 2 (see 6.1.1 or 6.1.2).

5.3 The specimens to be tested and the blue strips of the
standards should be of equal size and shape in order to
avoid errors in assessment due to over-rating the visual
contrast between exposed and unexposed parts on the
larger pattern as against the narrower standards.

B0O1 page 2

6-1-14—Continue-to-expose—unti-the-contrast-between the
fully exposed and unexposed portions is equal to grey scale
grade 3. If Standard 7 or L7 fades to a contrast equal to
grey scale grade 4 before the specimen does, the exposure
may be terminated at this stage. When a specimen has a
light fastness equal to or greater than 7 or L7, it would
require unduly long exposure to produce a contrast equal
to grey scale grade 3; moreover, this contrast would be
impossible to obtain when the light fastness is 8 or L9.
Assessments in the region of 7 to 8 or L7 to L9 are made,
therefore, when the contrast produced on Standard 7 or L7
is equal to grey scale grade 4, the time required to produce
this contrast being long enough to eliminate any error
which might resuit from inadequate exposure.
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c A Un- 1st 2nd Un- 3rd
r____ —4—q xposed} period | period Jexposed} period
I Xjf— _l_' X r A C A’
I xL— —- r— o e w— -
: I Specimen under test T l—}-E—- -_
| | P | |
I I 1 T I
I Standard 1 or L2 l : 4 | ' Specimens
l ! Standard 2 o L3 | . | : 4 under test
| ! i | 1 1
| Standard 3 or L4 ! X
l
I | | I |
| ' Standard 4 or L5 I I :
l ' Standard 5 or L6 I l ! i
I | | l 1 } Standard 1 or L2
I I Standard 6 or L7 l | | : ) Standard 2 or L3
l I Standard 7 or L8 I : : 4 I Standard 3 or L4
| | | . 15 | Stahdard 4 or L5
I Standard 8 or L9 ¥ LD 1
l l 1 N i Stahdard 5 or L6
L a2
I I | | i 1 i Stahdard 6 or L7
I O N | | | | Stahdard 7 or L8
D I ] | Stapdard 8 or L9
B : | l
| p— =
AB : Opaquelcover. l l._ _l F
May be hinged at x-x so that it can be lifted and returned to the I I 5
same plgce over the specimen and standards. B B'

CD : Second gover.

FIGURE 1 — Mounting for method 1

6.1.2 Method 2

of specimens have to be tested-simultaneously. The basic
feature is the control of the.eXposure period by inspection
of the stapdards, which~allows a number of specimens
differing in|light fastiess to be tested against a single set of
standards, thus conserving supplies.

6.1.2.1 Th;{s method should be used when a large number

AB and A’'B’ : Opaque covers.
AB may be hinged at x-x so that it can bp lifted and
returned to the same place over the spegimens and
standards.

CD : Third cover.

EF : Fourth cover.

FIGURE 2 — Mounting for method 2

6.1.2.3 Replace the lifted cover AB in exactly|the same
position and continue to expose until a ghange in
Standard 4 or L3 can be perceived, equal to grey scale
grade 4-5; at this point fix an additional cover [CD in the
position shown in figure 2, overlapping the cover AB.

6.1.2.2 Arrange the specimens to be tested and the
standards as shown in figure 2, with covers A'B’ and AB,
each covering one-fifth of the total length of each specimen
and standard. Expose to daylight under the conditions
described in 4.2.1. Follow the effect of light by lifting
cover AB periodically and inspecting the standards. When a
change in Standard 3 or L2 can be perceived, equal to grey
scale grade 4-5, inspect the specimens and rate their light
fastness by comparing any change that has occurred with
the changes that have occurred in Standards 1, 2 and 3 or
L2. (This is a preliminary assessment of light fastness.) At
this stage attention should be given to the possibility of
photochromism (see section B0S).

6.1.2.4 Continue to expose until a change in colour in
Standard 6 or L5 can be perceived, equal to grey scale
grade 4-5; then fix the final cover EF in the position shown
in figure 2, the other three covers remaining in position.
Expose until either

a) a contrast is produced on Standard 7 or L7 equal to
the contrast illustrated by grey scale grade 4, or

b) a contrast equal to grey scale grade 3 is produced on
the most resistant specimen,

whichever occurs first.

B0O1 page 3
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6.2 Other permissible exposure

Where the test is to be used to check conformity with a
performance specification, it is permissible to expose the
specimens with two standards only : that specified as mini-
mum and the one below it. Continue exposure until grey
scale grade 4 and grey scale grade 3 contrasts have been
produced on separate areas of the minimum standard.

7.5 If the light fastness is equal to or higher than 4 or L3,
any preliminary assessment based on the contrast equal to
grey scale 4-5 {see 6.1.1.2 and 6.1.2.2) becomes significant;
if this preliminary assessment is 3 or L2, it shall be included
in the rating in brackets. For example, a rating of 6 (3)
indicates that the specimen changes very slightly in the
test when Standard 3 just begins to fade, but that on
continuing the exposure the resistance to light is equal to
that of Standard 6.

7 ASSESSMENT OF LIGHT FASTNESS

7.1 The final|assessment in numerical ratings is based on
contrasts equgl to grey scale grade 4 and/or grade 3
between exposgd and unexposed portions on the specimen.

7.2 Remove 3ll the covers, thus revealing on specimens
and standards fwo or three areas, depending on the method
used, which hape been exposed for different times, together
with at least ohe area which has not been exposed to light,
Compare the ¢hanges of the specimen with the relevant
changes of the standards under suitable ilumination (see

clause 13 of

section AO01). The light fastness of the

specimen is thel number of the standard which shows similar

changes in co
unexposed par

our (visual contrast between exposed and
ks of the specimen). If the specimen shows

changes in cdlour which are nearer to the imaginary
standard midway between any two consecutive standards
than they are [to either of the two consecutive standards;
the intermediafe rating, for example 3-4, shall be given.

If different dssessments are obtained at the different
degrees of contrast, the light fastness of the specimen is the
arithmetic medn of these expressed to the nearest whole or
half grade. When three areas are being rated,/take the mean

of the contra
however, shall

ts closest to grades 4_and 3. Assessments,
be confined to whol&)or midway ratings

only. When the arithmetic medn gives a quarter or

three-quarter 1
higher half or

In order to ay

specimen due
allowed to co

Bting, the assessment is defined as the next
vhole grade.

oid a_rAisrating of the light fastness of the
to photochromism, the specimens shall be
ndition in the dark at room temperature for

76 If the mdmﬂu_b_uhmhmmi.LLhLLi.ﬂ.hl_Tstness
rating shall include a bracketed P with the ratingolptained

from the test for photochromism, for examgle 6 |(P 3-4)
(see section B05).

7.7 The term "‘change in colour’ includes changes|in hue,
depth, brightness, or any combination of| these
characteristics of colour (see sub-¢lause 2.6 of section A02).

8 TEST REPORT

Report the numerical rating for light fastness. THe light
fastness rating shall be expressed either

a) by the\figure alone (in the case of usipng the
standards'designated "1 to 8°‘), or

b) ~bythe figure together with the prefix “L* [(in the
case of using the standards designated /L2 to L9").

if-the rating is equal to or higher than 4 or L3 gnd the
preliminary assessment is equal to or lower than 3|or L2,
report the latter figure in brackets. If the specimen is
photochromic, the light fastness shall be followed by a
bracketed P along with the grey scale rating.

9 NOTES

9.1 The Blue Wool Standards identified by 1 tol 8 are
available from the following sources :

a) British Standards Institution
10 Blackfriars Street
Manchester M3 5DT
United Kingdom

b) Beuth-Vertrieb GmbH
Burggrafenstrasse 4-—7

24 h before thL"hQ"ﬁZSflTESTi‘S‘ESSESSUd tseesectionBOS5:

7.3 If the colour of the specimen is more fugitive than
that of Standard 1 or L2, a rating of 1 or L1 is given.

7.4 Comparison of the changes in the specimen with
changes in the standards may be facilitated by surrounding
the specimen with a mask of neutral grey colour {approxi-
mately the shade of the /ightest chip of the grey scale for
assessing change in colour; see clause 3), and the standards
in turn with a similar mask of equal aperture.

B01 page 4

D-1000 Berlin 30
Germany, F.R.

c) Japanese Standards Association
1-24 Akasaka 4
Minatoku
Tokyo
Japan

The light fastness standards 1 to 8 are specially dyed to
match a master set of standards in colour and in fading
behaviour. It has been found that, when repeated dyeings
of the blue dyed standards are made, the amount of dye
required to match the previous lot is often different from
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that originally used. The dyeing strengths would, therefore,
be misleading and they are intentionally omitted from the
listing in the table.

9.2 The L Blue Wool Standards identified by L2 to L9
are available from : .

American Association of Textile Chemists and Colorists
P.O.Box 12215

Research Triangle Park, North Carolina 27709

U.S.A.

1SO 105-B01-1978 (E)

fading characteristics. It has been found in repeat
production of the standards that the amount of each dye
and the proportion of the fugitive and fast dyed primaries
must be adjusted to obtain the same fading behaviour in
the various standards. The dyeing strengths of two
primaries and the blending proportions are intentionaliy
omitted.

9.3 References to publications relating to the spacing of
standards 1 to 8 are as follows :

In the Iigh]l fastness standards L2 to L9, the two primaries
are specially dyed and the blending proportions adjusted
so that repeat productions of the standards have the same

Rawland, Q., J. Soc. Dyers & Col., 1963, 79/\697.
Jaeckel, S.M., et al, J. Soc. Dyers & Col., 1963,
Mclaren, K., J. Soc. Dyers & Col., 1964, 80, 250

Ricketts, R.H., J. Soc. Dyers & Col., 1952, 68, 2j]0.

9, 702.

B01 page 5
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INTERNATIONAL STANDARD

1SO 105-B02-1978 (E)

Textiles — Tests for colour fastness

B02 Colour fastness to light : Xenon arc

1 SCOPE|AND FIELD OF APPLICATION

1.1 This fnethod is intended for determining the resistance
of the colqur of textiles of all kinds and in all forms to the
action of ap artificial light source.

1.2 If tHere is a possibility of the sample being
photochromic, then the test for photochromism shall be
applied addlitionally {see section B05).

2 PRINCIPLE

A specimgn of the textile is exposed to artificial light
under prj;c;ribed conditions, along with eight dyed wool

standards. [The fastness is assessed by comparing the change
in colour of the specimen with that of the standards.

3 REFERENCES

SO 105 :
Section|A01, General principles of testing.
Section|AQ2, Grey scale for assessing change.incolour.
Section|B0O1, Colour fastness to light : Daylight.

Section|B05, Detection and assessment of photo-
chromismn.

4 STANDARDS AND APPARATUS

4.1 Standards

4.1.1 The| standards used in this test are those specified in
sub-clause B.11of section BO1. Master sets of the standards
are filed in certain countries for reference (see 9.1).

4.2 Apparatus

4.2.1 Lightsource in a well ventilated.exposure|chamber.

The light source is a xenon arcslamp of correldted colour
temperature 5 500 to 6 500 K.

4.2.2 Llight filter.

A filter is placed~ between the light source and the
specimens and standards so that the ultra-violet ppectrum is
steadily reduced. The glass used should have a tfansmission
of at least 90 % between 380 and 750 nm, falling to 0 %
between 310 and 320 nm.

4.2.3 Heat filters.

‘The spectrum of the xenon arc contains an fappreciable
amount of infra-red radiation, which should bg minimized
by heat filters. The temperature conditions (spe 4.3) can
then be satisfied. The filters should be cleaned fegularly to
avoid undesirable reduction in light intensity by dirt.

4.2.4 Opaque cardboard or other thin opaque material, for
example sheet aluminium or cardboard cojpered with
aluminium foil or, in the case of pile fabrics, g cover that
avoids surface compression.

4.2.5 Black panel thermometer (see 9.2).

4.26 Grey scale for assessing change in dolour (see
clause 3).

4.3 Exposure conditions

4.1.2 The humidity test control is a red azoic dyed cotton
cloth. The master set of this test control is filed in each
country for reference (see 9.1).

The specimens and the standards are exposed in the
apparatus (see 4.2). The variation of the light intensity over
the area covered by the specimens and standards shall not
exceed £ 10 % of the mean.

UDC 677.016.47

First edition — 1978-12-15

Daescriptors : textiles, dyes, tests, colour fastness, visual inspection, artificial light tests, xenon lamps, arc lamps.

Approved by member bodies of : Austria; Belgium; Brazil; Canada; Czechoslovakia; Denmark; France; Germany, F.R.; Hquarv: India;
Iran; Israel; Japan; Korea, Rep. of; Netherlands; New Zealand; Norway; Portugal; Romania; South Africa; Rep. of; Spain; Sweden;

Switzerland; Turkey; United Kingdom; U.S.A,; U.S.S.R.
Disapproved by member body of : ltaly.

© International Organization for Standardization, 1978 e
Printed in Switzerland
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4.3.1 Normal conditions (temperate zone)

Moderate effective humidity {see 9.3); light fastness of the
humidity test control 5; black panel temperature maximum
45 °C {see 9.2).

4.3.2 Extreme conditions

For testing sensitivity of specimens to humidity, the
following extreme conditions are useful :

a) low effe e . ligh astne 0 he
humidity teést control 6-7; black panel temperature

maximum 60 °C (see 9.2);

b) high efffective humidity; light fastness of the
humidity test control 3; black panel temperature
maximum 49 °C (see 9.2).

5 TEST SPECIMEN

5.1 An area ¢f the textile not less than 1 ¢cm x 4,6 cm is
used when seVeral periods of exposure are made side by
side on the same specimen, which is the preferred practice.
The specimen may be a strip of cloth, yarns wound close
together on a cprd or laid parallel and fastened on a card, or
a mat of fibre§ combed and compressed to give a uniform
surface and fasfened on a card.

5.2 To facilitagte handling, the specimen or specimens to
be tested and similar strips of the standards may be
mounted on a| card or cards as indicated in figure 1 or
figure 2 {(see 6.R.2 and 6.3.2). Each exposed and unexposed
area shall be noft less than 1 ¢cm x 1 cm.

5.3 The specinens to be tested and the blue strips.of the
standards shoufd be of equal size and shapeSin\order to
avoid errors im assessment due to over-rating the visual
contrast betwgen exposed and unexposed-parts on the
larger pattern ap against the narrower standards (see 7.5).

5.4 When testling carpets, the standards shall be arranged
in such a way| that they are the’ same distance from the
light source ag the surface\of' the carpet specimens. This
can be achieved by underlayed cardboard.

6 PROCEDURE

portions equal to grade 4 on the grey scale is produced on
the humidity test control.

6.1.4 Assess the light fastness of the humidity test control
at this stage and, if necessary, adjust the controls on the
apparatus to give the selected exposure conditions {see 4.3).

6.1.5 Expose the specimen {or a group of specimens) and

re—standards—si atre 4 day;—under the
conditions enumerated in 4.3 in such a manner andfgr such
times as are necessary to evaluate fully the light fasthess of
each specimen relative to that of the standards, but
progressively covering both the specimens ‘and exposed
standards throughout the duration of'the test (either by
method 1 or by method 2).

6.2 Method 1

6.2.1 This method is considered most satisfactory [and is
mandatory incases of dispute over the numerical fating.
The basic_feature is the control of the expasure periods
by inspection of the specimen and, therefore, one [set of
standards is required for each specimen under test.

6.2.2 Arrange the specimen to be tested and the stapdards
as shown in figure 1, with an opague cover AB acrgss the
middie one-third of the specimen and standards. Expose
to the xenon arc light under the conditions enumerated
in 43. Follow the effect of light by removirng the
cover AB and inspecting the specimen frequently. When a
change can just be perceived equal to grey scale gradle 4-5,
note the number of the standard showing a similar change.
At this stage attention should be given to the possibility
of photochromism (see section B05).

6.2.3 Continue to expose until the contrast betwe'En the
exposed and the unexposed portions of the specifnen is
equal to grade 4 on the grey scale. Cover the left-hand
one-third of the specimen and standards with an addjtional
opaque cover (CD in figure 1).

6.1 Adjustment of the humidity conditions

6.1.1 Mount a portion of the humidity test contro! of an
area not less than 1cm x 4,6 cm together with the light
fastness standards on to a card (see 5.2).

6.1.2 Ensure that the strip of humidity test control is
mounted uppermost in the sample holder.

6.1.3 Proceed to expose the partially covered strips of the
humidity test control and the standards simultaneously
until a contrast between the exposed and unexposed

B02 page 2

6.2.4 Continue to expose until the contrast between the
fully exposed and unexposed portions of the specimen is
equal to grade 3 on the grey scale.

6.2.5 |If Standard 7 fades to a contrast equal to grade 4
on the grey scale before the specimen does, terminate the
exposure at this stage. The light fastness of the specimen
then ranges over 7 and it would require unduly long
exposure to produce a contrast equal to grade 3 on the
grey scale; moreover, this contrast would be impossible to
obtain when the light fastness is 8.
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FIGURE 1 — Mounting for method 1

6.3 Method 2

6.31 Th
specimens
method 1
is the con|
standards,)
in light
standards,|

6.3.2 Ar
standards
one-quart
standard.

s method should be used when“the number of
to be tested simultaneously is so large that
is impracticable. The basic\feature of this method
frol of the exposure periods by inspection of the
which allows a number of specimens differing
astness to be tested against only one set of
thus conserving/supplies of the latter.

ange the\ specimens to be tested and the
as shown"in figure 2, with cover AB covering
r of ‘the total length of each specimen and

enumerate
the cover

AB periodically and inspecting the standards.

When a change in Standard 3 can just be perceived equal to

grey scale

grade 4-5, inspect the specimens and rate their

light fastness by comparing any change that has occurred

with the

changes that have occurred in Standards 1, 2

and 3. At this stage attention should be given to the
possibility of photochromism (see section B05).

6.3.3 Replace the cover AB in exactly the same position
and continue to expose until a change in Standard 4 can

just be perceived equal to grey scale grade 4-5; at this

point fix an additional cover, CD, in the position shown in
figure 2, overlapping the first cover, AB.

AB : Opaque cover,

May be hinged at x-x so that it can be lifted and
same place over the specimens and standards.

CD: Second cover.
EF : Third cover.

FIGURE 2 — Mounting for method 2

6.3.4 Continue to expose until a change in S
just be perceived equal to grey scale grade 4-5
final cover, EF, in the position shown in figure
two covers remaining i

6.3.5 Expose until ei

a) a contrast is produced on Standard 7

Expose to xenon arc light under the conditions contrast illustrated by grade 4 of the grey sj
in 4.3 Foltow the effect of 1ig y_Hfting

produced on the most resistant specimen,

in position.

ther

whichever occurs first.

7 ASSESSMENT OF LIGHT FASTNESS

eturned to the

andard 6 can
, then fix the
2, the other

equal to the

ale, or
cale has been

7.1 The final assessment in numerical ratings is based on
contrasts equal to grey scale grade4 and/or grade 3
between exposed and unexposed portions on the specimen.

7.2 Remove all the covers, thus revealing on specimens
and standards two or three areas, depending on the method
used, which have been exposed for different times, together
with at least one area which has not been exposed to light.

B02 page 3
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Compare the changes of the specimen with the relevant
changes of the standards under suitable illumination (see
clause 13 of section AO1). The light fastness of the
specimen is the number of the standard which shows similar
changes in colour (visual contrast between exposed and
unexposed parts of the specimen). If the specimen shows
changes in colour which are nearer to the imaginary
standard midway between any two consecutive standards
than they are to either of the two consecutive standards, the

intermediate rating, for example 3-4, shall be given.

If different a
degrees of con
arithmetic mea
whole grade.

mean of the
Assessments, |

rast, the light fastness of the specimen is the
of these expressed to the nearest half or
hen three areas are being rated, take the
contrasts closest to grades 4 and 3.
owever, shall be confined to whole or

midway ratingd only. When the arithmetic mean gives a

quarter of thrd
as the next high

In order to aV
specimen due
allowed to con|
24 h before the

7.3 If the col

e-quarter rating, the assessment is defined
er half or whole grade.

oid misrating of the light fastness of the
to photochromism, the specimens shall be
dition in the dark at room temperature for
light fastness is assessed (see section B05).

pur of the specimen is more fugitive than

that of Standard 1, a rating of 1 is given.

7.4 Compariso
changes in the
the specimen
approximately
and that illust
approximately
inturn'with as

7.5 If the light
on the contrast
6.3.2) becomeg
is 3 or lower, i
For example, 4§
changes very sli
to fade, but th
to light is equal

n of the changes in the specimen with
tandards may be facilitated by surrounding
with a mask of neutral grey colour
midway between that illustrating grade*1
rating grade 2 of the grey scale .(this is
Munsell NB), and surrounding the ‘standards
milar mask of equal aperture.

fastness is 4 or higher, the assessment based
equal to grey scale’grade 4-5 (see 6.2.2 and
significant; if"this preliminary assessment
shall be included in the rating in brackets.
rating of _6(3) indicates that the specimen
ghtly in“the test when Standard 3 just begins
ht ol continuing the exposure the resistance
to-that of Standard 6.

7.7 The term “‘change in colour’ includes changes in
hue, depth, brightness, or any combination of these charac-
teristics of colour. If the difference in colour is a change
in hue or brightness this can be indicated by adding
abbreviations, as follows, to the numerical colour fastness
rating :

Bl = bluer

Y = yellower
G = greener
R = redder

Br = brighter

If the change in hue is accompanied by a change in flepth,
this can also be indicated :

W = weaker
Str = stronger

8 TEST REPORT

is 4 or higher anddhe preliminary assessment is 3 or[lower,
report the lattér/ figure in brackets. If the specimen is
photochromic the light fastness rating shall be followed by
a bracketed'letter P along with the grey scale rating.

Report the numerical rating for light fastness. If thilrating
|

9 CNOTES

9.1 Sets of the light fastness standards 1 to 8 and samples
of - the humidity test control can be obtained fron the
national standards organizations. They are specially dyed to
match a master set of standards in colour and [fading
behaviour {see clause 9 of section BO1).

9.2 The black-panel thermometer?) should consist of a
metal panel at least 4,5 cm x 10 cm whose temperafture is
measured with a thermometer or a thermocouple with its
sensitive portion located in the centre and in good cpntact
with the panel. The side of the panel facing the light source
shall be black with a reflectance of less thap 5%
throughout the spectrum reaching the specimen; the side of
the panel not facing the light source shall be thefmally
isolated.

9.3 Effective humidity definitions :

7.6 If the specimen is photochromic, the light fastness
rating shall include a bracketed letter P with the rating

obtained from

the test for photochromism, for example

6(P3-4) (see section B05).

9.3.1 Qualitative

The combination of air and surface temperatures and
relative humidity which governs the moisture content of
the surface of the specimen during exposure.

1) The black panel thermometers manufactured by the following are suitable :

Atlas Electric Devices Co., 4114 North Ravenswood Avenue, Chicago 13, lllinois, U.S.A.

Original Hanau Quarzlampen GmbH., Hanau, Main, Germany, F.R.

Suga Test Instruments Co. Ltd., 32 Banshu-cho Shinjuku-ku, Tokyo, Japan.

B02 page 4
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9.3.2 Quantitative

The effective humidity can be measured only by
determining the light fastness of a specific humidity test
control such as that described in 4.1.2 according to 6.1.3
and 6.1.4. This control has been calibrated by exposing it
facing south in several West European locations at different
times of the year, the expsoures being made together with

1SO 105-B02-1978 (E)

the standards in sealed vessels containing air maintained at
constant humidities between 0 and 100 %; the results did
not vary greatly and the mean values are shown in figure 3.

When this control was exposed under the conditions
specified in section BO1 in temperate zones, its light
fastness was found to be, on average, 5.

6 \\
s
2
4 \\\
3 \\
2

0 10 20 30 40

Effective humidity, %

FIGURE 3 — Mean values obtained from
exposures described in 9.3.2

50 60 70 80 90 100
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INTERNATIONAL STANDARD

1ISO 105-B03-1978 (E)

Textiles — Tests for colour fastness

B0O3 Colour fastness to weathering : Outdoor exposure

1 SCOPE AND FIELD OF APPLICATION

This method is intended for determining the resistance of
the colouf of textiles of all kinds except loose fibres to the
action of weather as determined by outdoor exposure.

2 PRINGIPLE

2.1 Spedimens of the textile are exposed under specified
conditionp in the open air without any protection from
weathering, At the same time and in the same place, eight
dyed wopl standards are exposed to daylight but are
protected| from rain, snow, etc. by a sheet of glass. The
fastness i§ assessed by comparing the change in colour of
the speciipen with that of the standards.

2.2 The| wide variations in conditions under which
outdoor gxposures are usually carried out make it desirable

to make feplicate exposures starting at different times of
the vyear] The most reliable indication of weathering
fastness i§ obtained by taking the mean of the assessment

of several|exposures.

3 REFERENCES
ISO 105 :

Sectiom A01, General principles.of testing.

Sectiom A02, Grey scale far-assessing change in colour.
Section BO1, Colour fastriess to light : Daylight:

Section CO1, Cafour'fastness to washing : Test 1.

4 STANDARDS AND APPARATUS

4.2 Apparatus

4.2.1 Exposure rack for specimens, facing due
Northern hemisphere, due
hemisphere, and sloping at an’angle from th

north/ in thg

south in the
Southern
e horizontal

approximately equal to the latittide of the pla¢e where the
exposure is made. The rack shall be sited preferably in a

non-residential, non-industrial
automobile exhaust fumes.

The rack shall be‘placed so that shadows of
objects will not fall on the exposed textiles and

area free from dust and

surrounding
constructed

so that the specimens or the cloth on which tHe specimens
are sewn:(see B.1) is firmly held. There shall be free

circulation of the air behind the mounted speci

ens.

4:2.2 Exposure rack for standards, oriented as|in 4.2.1 but
designed to take mounted sets of light fastnegs standards,
the racks being covered with glass having a trapsmission of

at least 90 % between 380 and 750 nm, fa
between 310 and 320 nm.

4.2.3 Opaque cardboard or other thin opaq
for example sheet aluminium or cardboard ¢
aluminium foil, or, in the case of pile fabrics,
avoids surface compression.

4.24 Grey scale for assessing change in
clause 3).

5 TEST SPECIMEN

ling to 0%

e material,
pvered with
I8 cover that

colour (see

5.1 If the textile to be tested is fabric, use two specimens

each measuring at least 10 cm X 4 cm. The spec
attached directly to the exposure rack (see 6
along each side on to a piece of scoured, u
made of hydrophobic fibre such as polyester or

mens can be
.1} or sewn
hdyed cloth
acrylic.

4.1 Standards

The standards used in this test are those specified in
sections AO1 and A02, and sub-clause 4.1.1 of section BO1.

5.2 |If the textile to be tested is yarn, knit
into fabric and treat it as described in 5.1.

Loose fibres are not suitable for weathering test

or weave it

S.

UDC 677.016.47

First edition — 1

Descriptors : textiles, dyes, tests, colour fastness, visual inspection, environmental tests, weather resistance.

978-12-15

Approved by member bodies of : Australia; Brazil; Bulgaria; Canada; Czechoslovakia; Denmark; Egypt, Arab Rep. of; Finland; France;
Germany, F.R.; Hungary; india; Ireland; Israel; Japan; Korea, Rep. of; Netherlands; New Zealand; Norway; Poland; Portugal; Romania;
South Africa, Rep. of; Spain; Sweden; Switzerland; Thailand; United Kingdom; U.S.A.; U.S.S.R.

Disapproved by member body of : Belgium.
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5.3 Reference samples identical to those to be tested are
required for comparison with the specimens during
weathering.

5.4 Mount strips of light fastness standards on cardboard
and cover the middle one-third as described in sub-clause 6.1
of section BO1.

6 PROCEDURE
6.1 Procedure common to methods 1 and 2

6.3.2 Expose the specimens and the standards under the
conditions described in 6.1 until the contrast between the
exposed and unexposed portions of Standard 6 is equal to
grade4 on the grey scale. At this stage remove one
specimen from each pair and cover the left-hand one-third
of the standards with an additional opaque cover.

6.3.3 Continue the exposure until the contrast between
the fully exposed and unexposed portions of Standard 7 is
equal to grade 4 on the grey scale. Remove the remaining

Firmly attach |to the exposure rack (see 4.2.1) the
specimens or the cloth to which the specimens have been
sewn. Place th¢ mounted and partially covered standards
on the glass-covered rack (see 4.2.2). Expose the specimens
and standards simultaneously, 24 h per day, for such times
as are necessary to evaluate the weathering fastness, using
either method 1| or method 2 (see 6.2 and 6.3).

6.2 Method 1

6.2.1 This method is considered most satisfactory and is
mandatory in ¢ases of dispute over the numerical rating.

The basic featyre is the control of the exposure periods
by inspection g¢f the specimen and, therefore, one set of

standards is re
therefore impr.
have to be tes
(see 6.3) shall b

uired for each specimen under test. It is
ticable when a large number of specimens
ed concurrently; in such cases, method 2
b used.

6.2.2 Expose the specimens and the standards under the
conditions descyibed in 6.1 until the contrast between the
exposed specimens and a portion of the original fabric is

equal to grade
specimens and

3 on the grey scale. Remove one of 'the
cover the left-hand one-third of-the

standards with gn additional opaque cover.

6.2.3 Continud the exposure until the conttast between the

remaining speci

men and a portion of thie“original fabric is

equal to grade 4 on the grey scale. |f Standard 7 fades to a

contrast equal

to grade4 on the_ grey scale before the

contrast betweep the specimen and)a portion of the original

fabric is equal

o grade 2 on‘the grey scale, the exposure

may be concluded at this stage'and the remaining specimen
and the standards removyed:

6.24 Wash bo

th-specimens, and a portion of the original

specimens-and-thestandardsr—m——

6.3.4 Wash and dry the exposed specimens andya portion
of the original fabric from each specimen and prepare[them
for assessment (see 6.4 and 6.5).

6.3.5 Assess the weathering fastness’ of each specinpen in
accordance with the method given in 7.1 to 7.3.

6.4 Wash the exposed specimens and a portion df the
original fabric measuring” at least 10 cm x 4 cm (ip the
absence of adjacent fabrics) under the conditions spdcified
in section CO1.

6.5 Trim_and mount the washed specimens, one o] each
side of the-washed original fabric which has been trijnmed
to the same size and shape as the specimens. The speFmen
exposed for the shorter length of time shall be mounted on
the left.

7 ASSESSMENT OF WEATHERING FASTNESS

7.1 Assess the magnitude of the contrast betweep the
specimen exposed for the shorter time and the ofiginal
fabric in terms of the contrasts produced on the starjdards
exposed for the same period : the assessment is the nymber
of the standard showing the contrast closest to that pf the
specimen. |f the specimen shows changes in dolour
approximately half-way between two standardy, an
appropriate half-rating, for example 3-4, shall be given|

7.2 Assess the magnitude of the contrast betweeh the
specimen exposed for the Jonger time and the ofiginal
fabric in terms of the contrasts produced in the starjdards

. exposed for the same period : the assessment is the nymber
fabric, and prep f the

6.2.5 Assess the weathering fastness in accordance with
the method given in 7.1 to 7.3.

6.3 Method 2

6.3.1 This method should be used when the number of
specimens to be tested simultaneously is so large that
method 1 is impracticable. The basic feature of this method
is the control of the exposure period by inspection of the
standards, which allows a number of specimens differing in
weathering fastness to be tested against only one set of
standards, thus conserving supplies of the latter.

B0O3 page 2

specimen. If the specimen shows changes approximately
half-way between two standards, an appropriate half-rating,
for example 5-6, shall be given.

7.3 If specimens larger than the standards are exposed,
a mask of a neutral grey colour approximately midway
between that illustrating grade 1 and that illustrating
grade 2 of the grey scale for assessing change in colour
{approximately Munsell N5) shall be used in assessment, the
mask covering the surplus area of the specimens and leaving
an area equal to that of the standards open for comparative
evaluation.
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8 TEST REPORT

Report the numerical rating for weathering fastness :
outdoor exposure. If the two assessments (see 7.1 and 7.2)
are different, report only the lower. In addition, report the
place of exposure and the time of the year.

9 NOTE

The term *“change in colour” includes not only true
“fading”, i.e. destruction of dyes, but also changes in hue,

1SO 105-B03-1978 (E)

abbreviations, as follows, to the numerical colour fastness

rating :
Bl = bluer
Y = yellower
G = greener
R = redder
D =duller
Br = brighter

If the change in hue is accompanied by a change in depth,

this can also be indicated :

depth, [brightness or any combination of these
charactefistics of colour. 1¥ the difference in colour is a
change df hue or brightness, this can be indicated by adding

W = weaker
Str = stronger
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