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Textiles — Tests for colour fastness —

Part BO3:
bur fastness to weathering: Outdoor exposure
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in annex A.

prmative references

llowing standards contain provisions which,
h reference in this text, constitute,"provisions
part of ISO 105. At the time of publication, the
s indicated were valid. All standards are subject
sion, and parties to agreements based on this
f ISO 105 are encouraged to investigate the
lity of applying the most recent editions of the
rds indicated below:sMembers of IEC and ISO
in registers _of )currently valid International
rds.

5-A01:4994, Textiles — Tests for colour fast-
— Part¢A01: General principles of testing.

ISO 105A62 ;

ness — Part A02: Grey scale for assessing change in

colour.

ISO 105-B01:1994, Textiles — Tests for colour fast-
ness — Part BO1: Colour fastness to light: Daylight.

ISO 105-C01:1989, Textiles — Tests for colour fast-
ness — Part CO1: Colour fastness to washing: Test

1.

3 Principle

3.1 Specimens of the textile are e

posed under

specified conditions in the open air without any pro-

tection from weathering. At the same ti
same place, eight dyed blue wool refer
posed to daylight but are protected fro
etc., by a sheet of glass. The fastness is
comparing the change in colour of the s
that of the blue wool references.

3.2 The wide variations in conditions
outdoor exposures are usually carried o
sirable to make replicate exposures sta
ent times of the year. The most reliable
weathering fastness is obtained by tak

of the assessment of several exposured.

3.3 The term “change in colour” incl
true “fading”, i.e. destruction of dy
changes in hue, chroma, lightness or an
of these characteristics of colour. If the

e and in the
ences are ex-
M rain, snow,

assessed by
pecimen with

under which
it make it de-
'ting at differ-
b indication of
ng the mean

ides not only
es, but also
y combination
difference in

colour is a change of hue or lightness,

numerical colour fastness rating:

Bl = bluer

Y = yellower
G = greener
R = redder
D = duller
Br = brighter

his can be in-
llows, to the
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in hue is accompanied by a change in
an also be indicated:

W = weaker

Str = stron

ger

4 Reference materials and apparatus

4.1 Reference materials

© SO

dew), total radiant energy and ultraviolet radiant en-
ergy (either broad or narrow bandpass), and relative
humidity (daily minimum and maximum) at the same
angle of exposure as the test specimens.

When requested, data obtained shall be reported as
part of the results of the test.

5 Test specimens

The referencs
in 1SO 105
ISO 105-B01:1

s used in this test are those specified
AO1 and ISO 105-A02, and in
994, 4.1.1.

4.2 Apparatus

4.2.1 Expostire rack for specimens, facing due

south in the |
Southern hen
the horizontal
the place whe
be sited prefed
area free from

The rack sha
rounding obje
and construct
on which the

Northern hemisphere, due north in the
isphere, and sloping at an angle from
approximately equal to the latitude of
re the exposure is made. The rack shall
rably in a non-residential, non-industrial
dust and automobile exhaust fumes.

| be placed so that shadows of sur-
bts will not fall on the exposed textiles
bd so that the specimens or the cloth
specimens are sewn (see 5.1) is firmly

held. There shall be free circulation of air behind the

mounted speq

imens.

4.2.2 Exposure rack for references, oriented as in

4.2.1 but des
fastness refe
glass having a
380 nm and 7
and 320 nm.

gned to take mounted sets.of colour
ences, the racks being, covered with
transmission of at least 99 % between
50 nm, falling to 0 % ‘between 310 nm

4.2.3 Opaque cardboard <cr other thin opaque ma-

terial, for exar
covered with
fabrics, a cove

nple thingSheet aluminium or cardboard
aluminigm’” foil, or, in the case of pile
r that\avoids surface compression.

5. 11 the Textile 10 be tested 1S fabric, usp two
specimens each measuring at least (40mm x
100 mm. The specimens can be attached’diregtly to
the exposure rack (see 6.1) or sewn @long each side
onto a piece of scoured, undyed. cloth made of
hydrophobic fibre such as polyesteror acrylic.

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

Loose fibres are not(suitable for weathering tedts.

5.3 Reference “samples identical to those [to be
tested are reguired for comparison with the specimen
during weathering.

5.4. Mount strips of colour fastness referenges on
cardboard and cover the middle one-third as described
in ISO 105-B01:1994, 6.1.

6 Procedure

6.1 Procedure common to methods 1, 2
and 3

Firmly attach to the exposure rack (4.2.1) the [speci-
mens or the cloth to which the specimens have been
sewn. Place the mounted and partially covered blue
wool references on the glass-covered rack (4.2.2).
Expose the specimens and references [simul-
taneously, 24 h per day, for such times gs are
necessary to evaluate the weathering fastness,| using
method 1, 2 or 3 (see 6.2 to 6.4).

4.2.4 Grey scale for assessing change in colour,

in accordance

4.25

with ISO 105-A02.

Instruments for determining climatological

data during the exposure, operated in the immediate
area of the exposure racks.

To characterize the conditions at the test frame, these
instruments should be capable of recording ambient
temperature (daily minimum and maximum), relative
humidity (daily minimum and maximum), hours of
precipitation (rain), total hours of wetness (rain and

6.2 Method 1

6.2.1 This method is considered most satisfactory
and is mandatory in cases of dispute over the nu-
merical rating. The basic feature is the control of the
exposure periods by inspection of the specimen and,
therefore, one set of blue wool references is required
for each specimen under test. It is therefore imprac-
ticable when a large number of specimens have to be
tested concurrently; in such cases, method 2 (see
6.3) shall be used.
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6.2.2 Expose the specimens and the blue wool ref-
erences under the conditions described in 6.1 until the
contrast between the exposed specimens and a por-
tion of the original fabric is equal to grey scale
grade 3. Remove one of the specimens and cover the
left-hand one-third of the references with an additional
opague cover.

6.2.3 Continue the exposure until the contrast be-
tween the remaining specimen and a portion of the

ongma%e—emﬂ—te—grey—e&&#e—gﬁadeé—ﬁ—ﬁe#ei—s-mmng

ence 7| fades to a contrast equal to grey scale
grade § before the contrast between the specimen
and a |portion of the original fabric is equal to grey
scale drade 2, the exposure may be concluded at this
stage @nd the remaining specimen and the references
removed.

6.2.4 |Wash both specimens, and a portion of the
origina| fabric, and prepare them for assessment (see
6.5 andl 6.6).

6.2.5 |Assess the colour fastness to weathering in
accordpnce with the method given in 7.1 to 7.4.

6.3 Method 2

6.3.1 | This method should be used when the numbe?
of spegimens to be tested simultaneously is so large
that method 1 is impracticable. The basic feature of
this mpthod is the control of the exposure period by
inspection of the references, which allowsva number
of specimens differing in weathering fastness to be
tested|against only one set of blueswool references,
thus cpnserving supplies of the latter.

6.3.2 |Expose the specimens’and the blue wool ref-
erencegs under the conditions described in 6.1 until the
contragt between the~ exposed and unexposed
portiorls of Reference 6 is equal to grey scale
grade fi. At this~stage remove one specimen from
each pair and=cover the left-hand one-third of the ref-
erencgs with’an additional opaque cover.

ISO 105-B03:1994(E)

6.4 Method 3

Where the test is to be used to check conformity to
agreed-upon radiant energy levels, it is permissible to
expose the specimens alone or with reference sam-
ples. The specimens shall be exposed until the spec-
ified amount of radiant energy is reached, then
removed together with the reference samples and
evaluated as directed in 7.4.

Wash the exposed specimens and)a portion of the
original fabric measuring at legst” 40 mim x 100 mm
(in the absence of adjacent fabrics) in ac¢ordance with
ISO 105-CO1.

6.6 Mounting

Trim and mount‘the washed specimens| one on each
side of the Wwashed original fabric whjch has been
trimmed~{6 the same size and shape [as the speci-
mens{_The specimen exposed for the $horter length
of time shall be mounted on the left.

7 Assessment of colour fastness to
weathering

7.1 Assess the magnitude of the confrast between
the specimen exposed for the shorter|time and the
original fabric in terms of the contrast$ produced in
the blue wool references exposed for the same pe-
riod: the assessment is the number of fthe reference
showing the contrast closest to that of fhe specimen.
If the specimen shows changes in colour approxi-
mately half-way between two referencgs, an appro-
priate half-rating, for example 3-4, shall be given.

7.2 Assess the magnitude of the confrast between
the specimen exposed for the longer [time and the
original fabric in terms of the contrastg produced in
the blue wool references exposed for the same pe-
riod: the assessment is the number of the reference

6.3.3 Tontinue the exposure uniil the contrast be-
tween the fully exposed and unexposed portions of
Reference 7 is equal to grey scale grade 4. Remove
the remaining specimens and the references.

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

6.3.5 Assess the colour fastness to weathering of
each specimen in accordance with the method given
in7.1to 7.3.

Showing the contrast closest to that of the specimen.
If the specimen shows changes approximately half-
way between two references, an appropriate half-
rating, for example 5.6, shall be given.

7.3 If specimens larger than the references are ex-
posed, a mask of a neutral grey colour approximately
midway between that illustrating grade 1 and that il-
lustrating 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
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that of the references open for comparative evalu-
ation.

7.4 The assessment of the colour fastness accord-
ing to method 3 (see 6.4) is performed with the grey
scale for assessing change in colour (4.2.4) in accord-
ance with ISO 105-A02, or alternatively by compar-
ison of the colour change of the sample with that of
the blue wool references.

d)

© ISO

all details necessary for complete identification of
the sample tested,;

for methods 1 and 2, the numerical blue wool
rating for weathering fastness: outdoor exposure.
If the two assessments (see 7.1 and 7.2) are dif-
ferent, report only the lower;

for method 3, either the numerical rating for the
change in colour of the sample, or the numerical

rating for weathering fastness. outdoorexposure:
~ ~ '

8 Test report
The test repoft shall include the following information:

a) the numbgr and year of publication of this part of
ISO 105, {.e. ISO 105-B03:1994;

e)

the place of exposure and date/time of beginning
and end of the exposure.
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Annex A
(informative)

General information on colour fastness to light

B03:1994(E)

A.1 |When in use, textiles are usually exposed to
light. Light tends to destroy colouring matters and the
result |s the well known defect of “fading”, whereby
colourgd materials change colour — usually becoming
paler and duller. Dyes used in the textile industry vary
enormpusly in their resistance to light and it is obvious
that there need to be some method of measuring
their fastness. The substrate also influences the col-
our fagtness of a dye to light.

This part of ISO 105 cannot satisfy completely all the
interested parties (who range from dye manufacturers
and thg textile industry to wholesale and retail traders
and thg general public) without becoming technically
involvgd and possibly difficult to understand by many
who have a direct interest in its application.

A.2 [The following non-technical description-of a
test fof colour fastness to light has been prepared for
the Hbenefit of those who find the' detailed
technigalities of this par of ISO 105 difficult to under-
stand.|The method is to expose-the pattern being
tested|and to expose also, at the~same time and un-
der th¢ same conditions, a series of colour fastness
references which are piecés,;of wool cloth dyed with
blue dyes of different dégrees of fastness. When the
patterr| has faded sufficiently, it is compared with the
references and if.it{has behaved, for instance, like
reference 4", thén'its colour fastness is said to be 4.

A.3 [The colour fastness references should cover a
wide range, since some patterns fade noticeably after
exposure for 2 h or 3 h to bright summer sunshine,
although others may withstand long exposure without
change, the dyes in fact outliving the material to
which they have been applied. Eight references have
been chosen, reference 1 being the most fugitive and
reference 8 the most resistant. If it takes a certain

length of time for reference 4 tocfade
conditions, then the same amount.of fag

under certain
ing will occur

on reference 3 in approximately half that time, or on

Reference 5 in approximately” twice th
vided that the conditionsrare the same.

A4
testing the saime material will fade it to
tent befofe assessment against the s
faded réference. The ultimate users of
differ widely in what they consider to b
cles? and therefore patterns under test
two different degrees which adequatel
opinions and make assessment more r
required degrees of fading are defined
to a collection of “grey scale” refere
(grey scale 5 equals no contrast, grey g
large contrast). Thus the use of the grey
fading to be taken to defined extents,

at time, pro-

It is neceSsary to ensure that different people

the same ex-
multaneously
dyed material
e “faded arti-
are faded to
y cover most
eliable. These
by reference
ce contrasts
cale 1 equals
scale enables
and the blue

wool cloths enable the colour fastness to be rated.

This general principle of assessing on
moderate and severe fading is complica
by the fact that some patterns on expo
a light change very rapidly indeed but d

the basis of
ed, however,
sure undergo
0 not change

further for a long time. These slight changes are such

that under normal conditions of use th
dom be observed, but in certain cases
important, as the following example shg

A retailer has a length of curtain fabric i

by would sel-
they become
WS.

n his window
the price. Af-

and on it is a cardboard ticket indicating

hd careful ex-

amination reveals the place where it has been resting
because the surrounding cloth has changed shade
slightly on exposure to light. Some of this curtain
material is exposed so as to produce a moderate de-
gree of fading and it is found that reference 7 has
faded to the same extent; the general colour fastness
of the fabric is therefore 7.

1) The designations of the colour fastness references referred ot here are those of the European set (see ISO 105-B01:1994,
4.1.1). The principles explained are equally valid for the American set (see ISO 105-B01:1994, 4.1.2).
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The important factor about this slight change in shade
is that it can only be detected when there is a sharp
boundary between the exposed and unexposed areas,
and these conditions rarely occur during normal use.
The magnitude of this slight change would be given
as an additional assessment in brackets. Thus a rating
for a test could be 7(2), indicating a slight initial
change equivalent to the first perceptible fade of ref-
erence 2, but otherwise a high colour fastness of 7.

© ISO

A.6 Finally, there are many patterns which change
hue on prolonged exposure to light; for example, a
yellow may become brown, or a purple may become
blue. In the past there have been many arguments as
to whether such patterns could be said to have faded
or not. The technique in parts BO1 to BO5 of ISO 105
is unambiguous on this point; it is visual contrast on
exposure which is being measured, whether it be loss
of colour or change in hue; in the latter case, how-
ever, the kind of change is included in the assess-

A.5 A furthprunusuar colour change 1s also catered —— MTENnts. For exampte, Consiaer two greerT _patterns

for, namely photochromism. This effect is shown
when a dye fthanges colour rapidly on exposure to
strong light bdit on removal to a dark place the original
colour returng more or less completely. The extent of
photochromism is determined by the special test de-
scribed in 1ISQ 105-B05, and is shown in the rating by
a number following the letter P within brackets; for
example 6(P2) means a photochromic effect equal to
a grey scale 2 contrast but permanent fading equal to
that of reference 6.

which, on exposure, change in appearanee*pt the
same rate as reference 5; one becomes/)palg¢r and
finally white, while the other becomessfirst a greenish
blue and finally a pure blue. The.former wolld be
rated "5" and the latter “5 bluer®/ In this inptance
also, the technique used in(parts BO1 to BO5 of
ISO 105 tries to present as complete a picture|of the
behaviour of a pattern~on’/exposure as is pg¢ssible
without becoming excessively complicated.
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