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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

Internatiopal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Textiles — Tests for colour fastness —

Part BO2:
Colour fastness to artificial light: Xenon arc fading lamp test
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Scope

s and in all forms to the action of an artificial light source representative of natural dayl
method is also applicable to white (bleached or optically brightened) textiles.

erent sets of references may not be identical.
Normative references
rences, only the edition cited applies. For undated referéences, the latest edition of the

ument (including any amendments) applies.

105-A01, Textiles — Tests for colour fastness — Rart’A01: General principles of testing

Hetermination of grey scale rating

3696, Water for analytical laboratory use — Specification and test methods

9370, Plastics — dnstrumental determination of radiant exposure in weathering tests

guidlance and basic test'method

CIE

3

) Publicatiof’No. 51, Method for assessing the quality of daylight simulators for colorimetr)

Prineiple

As

becimen of the textile to he tested is expased to artificial light under controlled conditia

5 part of [ISO 105 specifies a method intended for determining the effect on the colour-of tejktiles of all

ight (D65).

5 method allows the use of two different sets of blue wool references(The results from the two

following referenced documents are indispensable for the application of this document} For dated

referenced

105-A02, Textiles — Tests for colour fastness,s~Part A02: Grey scale for assessing change in] colour

105-A05, Textiles — Tests for colour fastpess — Part A05: Instrumental assessment of change of colour

105-B01:1994, Textiles — Tests for;colour fastness — Part BO1: Colour fastness to light: Daylight

105-B05, Textiles — Tests far'colour fastness — Part BO5: Detection and assessment of photiochromism

— General

s, together

with a set of reference materials. The colour fastness is assessed by comparing the change in colour of

the

test specimen with that of the reference materials used.

NOTE General information on colour fastness to light is given in Annex D.

4

For

Terms and definitions

the purposes of this document, the following terms and definitions apply.

1) Commission Internationale de I'Eclairage, CIE Central Bureau, Kegelgasse 27, A-1030, Vienna, Austria www.cie.
co.at.

©IS

02013 - All rights reserved


http://www.cie.co.at
http://www.cie.co.at
https://standardsiso.com/api/?name=c186108ecb86367cbddd1594429f3cf0

ISO 105-B02:2013(E)

4.1

test specimen
portions of the textile to be tested and which are representative parts of the item to be tested

Note 1 to entry: This is used for comparison between the exposed and the original (untested) state.

4.2
reference

specimen

portion of a reference material that is to be exposed simultaneously with the test specimen

Note 1 to entry: Multiple reference specimens may be required to determine the test results.

4.3
blue wool
one of a se

4.4

test cham
area withi
light and

4.5
chamber i
ratio of thg
of water af]

4.6
effective L
combinati
content at

4.7

humidity-
ared azoid

Note 1 to eIT

requireme

4.8

photochr¢
change in ¢
shade afte

4.9

reference material
[ies of blue dyed wool textile materials with a known reaction to light

ber
n the apparatus capable of meeting and maintaining the requirements for temperat
umidity

elative humidity
actual water vapour pressure in the test chamber to thesaturation water vapour press
the same temperature, expressed as a percentage

umidity
Fhe surface of the test specimen during exposure

test control fabric
dyed cotton fabric of known sensitivity to humidity and light

try: This red azoic dyed fabric is used as a reference material to ensure that the effective humi
ts are met.

mism
olour of a substrateafter brief exposure to light, which is substantially returned to its orig
" storage in the-dark

flip-flop mode
mode of opgeratienwhereby the specimen holders revolve around the central light source and on altert

rotations

specimens|face towards the light source only every alternate revolution

esdpecimen holders are automatically rotated 180° about their vertical axis so that the

lire,

ure

n of air and surface temperatures and air relative humidity which governs the moistjure

dity

nal

ate
fest

5 Materials and apparatus

5.1 Reference materials

5.1.1 General

Either of two sets of blue wool reference may be used. The colour fastness ratings mentioned in this part
of ISO 105 are obtained by comparison with either blue wool references 1 to 8 (preferred in Europe) or
blue wool references L2 to L9 (preferred in America). The results from the two sets of references are not
interchangeable. Information on the relationship between the two sets of blue wool reference materials
can be found in ISO 105-B01:1994, 4.1.

2
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5.1.2 Blue wool reference materials 1 to 8

Blue wool references developed and produced in Europe are identified by the numerical designation 1
to 8. These references are blue wool materials dyed with the dyes listed in Table 1. They range from 1
(very low colour fastness to light) to 8 (very high colour fastness to light) so that each higher-numbered
reference is approximately twice as fast as the preceding one.

Table 1 — Dyes for blue wool references 1 to 8

Reference Dye (Colour Index designation)2

1 Ll ACl1d blue 1U#4

2 CI Acid Blue 109

3 CI Acid Blue 83

4 CI Acid Blue321

5 CI Acid Blue 47

6 CLAcid Blue 23

7 CI Sélubilised Vat Blue 5

8 GFSolubilised Vat Blue 8
a2 The Colour Index (fourth edition) is published by the Society of Dyers-and Colourists, P.0. Box 244, Perk|n House, 82
Graftan Road, Bradford BD1 2]B, West Yorkshire, UK, and by the American Association of Textile Chemists and (olorists, P.O.
Box 12215, Research Triangle Park, NC 27709-2215, USA.

5.1{3 Blue wool reference materials L2 to L9

Blup wool references developed and produced ig-America are identified by the letter L folloved by the
nurherical designation 2 to 9. These eight reférences are prepared by blending varying proportions of
wo¢l dyed with CI Mordant Blue 1 (Colowr(Index, fourth edition, CI Constitution Number 43830) and
wo¢l dyed with CI Solubilised Vat Blue 8((Colour Index, fourth edition, CI Constitution Numler 73801),
so that each higher-numbered reference‘is approximately twice as fast as the preceding refefence.

Datp in Annex C are presentedyto-illustrate the relationship of each of the blue wool refgrences on
exposure to fixed amounts of radiant energy.

5.1/4 Humidity-test control

Thq effective humidity can only be measured by determining the colour fastness to light of a specific
hurhidity-test control fabric (see 4.7).

5.2 Laboratory exposure devices

5.2|1. Light source

5.2.1.1 The exposure device shall provide for placement of specimens and any designated sensing
devices in positions that allow uniform irradiance from the light source

NOTE The spectral irradiance produced in an artificial accelerated light and weathering device is very
important. Ideally, the relative spectral irradiance produced by the device should be a very close match to that
of solar radiation, especially in the short wavelength UV region. Annex A provides information about important
benchmark solar spectra that can be used for comparing the spectral irradiance produced in the artificial
accelerated exposure to that for solar radiation.

5.2.1.2 Exposure devices shall be designed such that the variation in irradiance at any location in
the area used for specimen exposure shall not exceed + 10 % of the mean. Procedures for measuring
irradiance uniformity are found in Annex B.

© IS0 2013 - All rights reserved 3
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NOTE The irradiance uniformity in exposure devices depends on several factors. The configuration of the
lamp with respect to the specimens on exposure, including the differences in distance between the lamp(s) and
the samples can affect uniformity of exposure. Deposits which can develop on the optical system and chamber
walls, and the type and number of specimens being exposed, can also have an affect on uniformity of exposure.

5.2.1.3 Periodic repositioning of the test specimens in the test chamber is recommended to ensure the
most consistent results.

5.2.1.4 Follow the apparatus manufacturer’s instructions for lamp and filter replacement.

5.2.1.4.110
ultraviolet
light (less
appropriat]

average dalylight throughout the UV and visible region.

5.2.1.4.21
sample ter

5.2.1.5 1
irradiance
Ifit is not g

5.2.1.5.17

wavelength range (e.g. 300 nm to 400 nm), or in a narrow bandpass centred around a single waveler]

(e.g. 420 n
measured

5.2.1.5.2
the wavele

5.2.1.5.3
source use
manufactu

5.2.1.6 T
6500 K, the

5.2.1.7 1]
so that the
the filter sy

irect radiation from xenon burners contains considerable amounts of short-waveler
radiation not present in daylight. Optical filters shall be fitted to minimize short-wavelet
than 310 nm) in accordance with the requirements in Annex A. The xenon (are, wi
ely filtered, produces radiation with a spectral power distribution that is a good Simulatio

hfrared radiation levels can be attenuated by use of filters to allowhsoeme control of
hperature.

is preferred that the apparatus should be fitted with an irgpadiance sensing system.
sensor (if fitted) shall be mounted so that it receives the same fadiation as the specimen surf]
ositioned in the specimen plane, it shall be calibrated for isradiance at the specimen distar

he irradiance sensor (if fitted) shall be capable of measuring irradiance preferably in a spe

n) and shall be calibrated at the wavelength range or single wavelength, as appropriate.
vavelength or wavelength range shall be repgrted.

Where irradiance control is available,‘the irradiance shall be controlled at (42 + 2) W/m|
hgth range 300 nm to 400 nm or (1,10:+ 0.02) W/(m2.nm) at the wavelength 420 nm.

The irradiance sensor (if fitted) shall be calibrated in the emission region of the 1
d. Calibration shall be checked in accordance with the radiation-measuring and instrum
rer’s instructions with cempliance to ISO 9370.

he light source shdlbconsist of a xenon arc lamp of correlated colour temperature 5500
 size of which wilhdepend on the type of apparatus used.

he apparatus-shall be fitted with a light filter placed between the light source and the specim
ultraviolet'spectrum is steadily reduced. Annex A provides the transmission requirements
rsteniused.
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so that the amount of infrared (IR) radiation contained in the xenon arc spectrum is steadily reduced.

5.2.2 Temperature (See A.3)

One of two types of black-coated temperature sensor shall be used, either a black-standard thermometer
or a black-panel thermometer (for more detail see A.3.) and the thermometer shall be mounted in the
same plane and orientation as the test specimen(s).

Note

The preferred thermometer is the Black Standard Thermometer (BST).
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5.2.3 Humidity

The presence of moisture can have a significant effect in accelerated laboratory exposure tests. The
apparatus shall have the means for providing and controlling moisture to specimens by humidification
of the chamber air. The quality of the water used to create the effective humidity shall be a minimum of
Grade 3 in accordance with ISO 3696.

5.2.4 Covers

Covers shall be made from thin opaque material, for example high-grade steel, thin sheet aluminium
Or (")rr”"\n')rr] {"l'\"ﬂ'l"ﬂf] ‘Alifh ')]llmi“i]]m Fﬂi] F{'\Y‘ “')Y‘fi’)] I"{'\‘YDV‘IIY\{T f\F c')mr\]nc ’JVI!" 'I"DFQ'I"D“!"DC‘ The Opaque
ardboard-covered with-aluminiumfoil for partial covering of samples-and references.]

material shall neither react with the test specimens nor the test conditions and shall not its¢lf produce
any] change in colour of either the test specimen or the reference materials.

5.2|5 Colour matching lamps, in accordance with CIE Publication No. 51.
5.2]6 Assessment cabinet, complying with [SO 105-A01.
5.2]7 Sample mounting card, free of optical or fluorescent brighterfing agent.

5.2]8 Assessment mask, complying with ISO 105-A01. In order to obtain reliable test results using
[SO[105-A02, the test specimen(s) shall be masked with a matérial that is identical in colour tg the sleeve
thaf is used to mask the grey scale (5.2.9).

5.2]19 Grey scale for assessing change in colour, complying with ISO 105-A02.

6 |Preparation of test specimens

6.1 The size of the test specimen will dépend on the number of specimens to be tested and on the shape
and dimensions of the specimen holders-supplied with the apparatus.

Attention is drawn to the guidelines given in E.4.

6.2| The specimen may bé.asstrip of cloth, yarn wound close together on a sample mounting ¢ard (5.2.7)
or laid parallel and fastéened on a card, or a mat of fibres combed and compressed to givel a uniform
surface and fastened emn‘a card. Each exposed and unexposed area shall be not less than 10 min x 8 mm.

6.3| To facilitate-handling, the test specimen(s) to be tested and similar strips of the referenices may be
mofinted on,ene or more cards as indicated in Figures 2, 3, 4 or 5.

6.4| Thé covers (5.2.4) shall make close contact with the surface of the unexposed areas of the[specimens
and the references, in order to give a sharp line of demarcation between exposed and unexppsed areas,
but shall not compress the specimen unnecessarily.

6.5 The specimens to be tested and the blue wool references shall be of equal size and shape in order to
avoid errors in assessment due to overrating the visual contrast between exposed and unexposed parts
on a larger pattern as against a narrower reference.

6.6 When testing specimens of appreciable thickness, the references shall be arranged so that they
are the same distance from the light source as the upper surface of the test specimens. Covers for the
unexposed portions shall avoid surface compression.

Textiles of appreciable thickness which have fibres that may shift position or texture which may make
evaluation of small areas difficult, shall be tested with an exposed area not less than 50 mm x 40 mm
and preferably larger.

© IS0 2013 - All rights reserved 5
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7 Exposure conditions

To simulate different environments testing can be carried out under different conditions (see Table 2).
The type of conditions should be agreed between parties. The chosen conditions shall be reported.

Table 2 — Exposure conditions

Exposure Cycle

Exposure Cycle

Exposure Cycle

Exposure Cycle

(m2-nm) at the(wavelength 420 nm

Al A2 A3 B
CondITiom: - ; Extreme low Extreme high __
Ondton: orma humidity humidity
Climatic ¢ondition . .
repli¢ated Temperate zone Dry Semi-tropical q
Blue wopl refer- . \
Series 1to 8 Seties L2 to LY
enges
Black Standard o o ° °
Tempefaturea (47 £ 3)°C (62 +3)°C (42 +3)°C (65+3)°C
Black Paphel Tem- o o o o
perafurea (45+3)°C (60 +3)°C (40 = 3)2C (63 +3)°C
Approximately Less than 15 % Apptoximately
40 % effective effective humid- 85U effective
hur.m.dlty. (Note: 1ty.'(Note: Thls is hur.nl.dlty. (Note: Low (Colour fadt-
. 1 This is typically | typically achieved, “This is typically o
Effective humidity . . ness of humiditfy-
achieved when when blue wool achieved when
(see 8.2)b test control: L6 [to
blue wool refer- reference 6 blue wool refer- L7)
ence 5 exhibits a | exhibits a cgnitrast | ence 3 exhibits a
contrast equal to | equal to grey scale | contrast equal to
grey scale grade 4) grdde 3-4) grey scale grade 4)
Relative humidity As determined byeffective humidity requirement (30+£5)%
Where irradiance control is available, the irradiance shall be controlled at
Irradiancec (42 + 2) W/m? in.the wavelength range 300 nm to 400 nm or (1,10 + 0,02) W/

a Air chamh
Temperatur

b Effective
exposed to g

Once a conty
is based on 4

¢ The broa
and should 1

equivalent i

iband{(300 to 400 nm) and narrowband (420 nm) irradiance control values are based on traditional sett
ot be itnplied as equivalent in all models of test equipment. Consult with the instrument manufacturer forjthe
radiance in other controlling wavelengths or bandpasses.

er temperature control sheuldnot be used as air chamber temperature is a different value from Black Standard
b and Black panel temperature.

humidity is based ofi-anh assessment of the blue wool references after the humidity-test control fabric has Heen
ive a contrast equalyto grey scale grade 4 (8.2.5).

astequal to greyscale grade 4 on the exposed humidity-test control fabric has been achieved, effective humiflity
ssessment.

ngs

8 Procedure

8.1 Apparatus set-up

8.1.1 Check that the apparatus is in good running order and set up in accordance with the
manufacturer’s guidelines.

8.1.2 Fill all unused specimen holders with a non-reflective material such as white card stock. For
machines employing flip-flop mode, both faces in the unused specimen holders shall be used.

© ISO 2013 - All rights reserved
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8.1.3 The black panel thermometer (which has an open back) or black standard thermometer (which
has an insulated back) shall be positioned in the same plane and orientation as the test specimens.

8.2 Adjustment of the effective humidity (see Clause 7 and Annex E)

8.2.1 When using test conditions in which the use of effective humidity is specified, do not rely on
machine readings of relative humidity in the test chamber. The correct adjustment of the effective
humidity (for tests using blue wool references 1 to 8) is critical to obtaining valid results. Figure 1 shows
the relationship between effective humidity and the light fastness of the humidity-test control fabric.

6-7

Light Fastness

AN

0 10 20 30040 50 60 70 80 90 100
Effective Humidity (%)

Figure 1 — Mean' values obtained from humidity-test control exposures

8.22 For the required exposure conditions, determine from Table 2 the required effective humidity
theh using Figuredl,)identify the equivalent light fastness (expressed using blue wool referer]ce series 1
to §) required.to_be exhibited by the humidity-test control fabric. (For example, for normal|conditions
theleffectivehumidity required is 40 % which is equivalent to a light fastness of the humidity-fest control
fabtic of blue wool reference 5).

8.2|3"0 Place a portion of the humidity-test control fabric (5.1.4) together with the relevan{ blue wool
references (5.1.2 or 5.1.3) on a card. Each of the reference materials (blue wool references and humidity-
test control) shall measure not less than 45 mm x 10 mm.

8.2.4 Mask the card prepared in 8.2.3 using an appropriate cover (5.2.4) such that each exposed and
unexposed area is not less than 10 mm x 8 mm. Place the masked card in the test chamber.

8.2.5 Expose the masked card until the contrast between the exposed and unexposed portions of the
humidity-test control fabric (4.7) is equal to grade 4 on the grey scale (5.2.9).

8.2.6 When the conditions in 8.2.5 have been achieved assess the contrast between the exposed and
unexposed portions of the relevant blue wool reference as referenced in Table 2. The contrast should be
equal to that specified for the appropriate exposure conditions (see Table 2).

© IS0 2013 - All rights reserved 7
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8.2.7 Ifthe necessary contrast in 8.2.5 is not achieved, adjust the controls on the apparatus to give the
required selected exposure conditions and repeat 8.2.3 to 8.2.6 using fresh reference materials.

8.3 Exposure methods

8.3.1 General

There are five separate methods given, each of which produce different amounts of information. The
user should select the most appropriate method for their application.

For Metho mmmmwzw
valid results. Itis not sufficient to rely on exposure time (hours) to determine the end point of the warijous
stages of each method. For Method 5, the end point is determined by a specified dosage of irradiance pnd
intermediqte assessment of fading may not be required.

Attention |s drawn to the guidelines given in the annexes in relation to selection of‘apparatus, fest
method, anjd to the recommendations on good testing practice for different types oftextile materialls.

8.3.2 Msdthod 1

8.3.2.1 This method is considered the most informative and should beused in cases of dispute over|the
numerical frating. The basic feature is the control of the exposure period by inspection of the specimen,
and one seft of blue wool references is required for each specimen ander test. This method is especially
suitable for determination of colour fastness to light for test specitiens of unknown performance.

For this mlethod, opaque covers (5.2.4) masking approximately one-third and two-thirds of the fest
specimens|and blue wool references are required.

8.3.2.2 Arrange the test specimen and the blue wool\references on the sample mounting card (5.2.7) in
accordancg with Clause 6 and as shown in Figure*2;-Cover the middle one-third of the test card using an
opaque coyer (5.2.4) ABCD.

NOTE The blue wool references and test specimen need not necessarily be mounted on the same card|and
where applicable test cards should be moufited in suitable specimen holders for the apparatus used.

8.3.2.3 Hlace the masked card in_the test chamber and expose the masked card to light under|the
posure conditions in‘Table 2.

llow the effeet of'exposure by periodically removing the masked card from the test champer,
removing the opaque_cever (5.2.4) and inspecting the test specimen by comparison with a grey sfale
(5.2.9). When a changé in blue wool reference 2 equal to grey scale grade 3 (or L2 equal to grey sfale
grade 4) isfachieved; inspect the test specimens and assess their colour fastness by comparing any change
that has odcurredon the test specimens with the changes that have occurred in blue wool references|l, 2
and 3 or L2.(Fhis is a preliminary assessment of colour fastness. If it is required to retain visual evidgnce
of the colo i T ' ' i i eat
the test using fresh test specimens and blue wool references. There is no need to repeat the preliminary
assessment on the new specimen.

8.3.2.5 Continue to expose the test specimen and blue wool references until the contrast between
the exposed and unexposed portions of the test specimen is equal to grey scale grade 4 (5.2.9). Remove
the masked card from the test chamber. At this stage attention should be given to the possibility of
photochromism (see ISO 105-B05).

8.3.2.6 Forwhite (bleached or optically brightened) textiles, terminate the exposure of the test specimen
at this point and carry out the assessment as described in Clause 9.

8 © IS0 2013 - All rights reserved
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8.3.2.7 For all other textiles, apply an opaque cover (5.2.4) FBCE (see Figure 2) such that only the right-
hand one-third of the test card(s) remains exposed.

NOTE It is preferable to replace cover ABCD with a new cover FBCE in order to avoid undesired effects
from light seepage. If an additional cover is used to cover ADEF then the additional cover should be of sufficient
dimensions to overlap the existing cover and prevent any light seepage along the line A-D

8.3.2.8 Replace the masked card in the test chamber and continue to expose the test specimens and
blue wool references until the contrast between the exposed and unexposed portions of the test specimen
is equal to grey scale grade 3 (5.2.9).

8.3
test
to
sca
Ass

2.9 Ifblue wool reference 7 (or L7) fades to a contrast equal to grey scale grade 4 (5:2.9) before the
specimen does, the exposure is terminated at this stage. When a specimen has a coleunfasfness equal
r greater than 7 (or L7) it would require unduly long exposure to produce a contrdst equal to grey
e grade 3; moreover this contrast would be impossible to obtain when the colotir'fastness 1s 8 (or L8).
essments in the region of 7-8 (or L7-L8) are made, therefore, when the contrast produded on blue

wool reference 7 (or L7) is equal to grey scale grade 4, the time required to preduce this conjtrast being

lon

b enough to eliminate any error which might result from inadequate exposure.

F A B

Key

1
2

masked area

blue wool references 1 to 8 or L2 to L9 and/or test specimens

Figure 2 — —Mounting of test specimens and blue wool references for Method 1

8.3.3 Method 2

Flat plane exposure devices (see B.2) cannot be used for method 2 until an ISO ring trial is concluded.

©IS
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8.3.3.1 This method may be used when a large number of specimens have to be tested simultaneously.
The basic feature is the control of the exposure periods by inspection of the blue wool references, which
allows a number of specimens differing in colour fastness to be tested against a single set of blue wool
references, thus conserving supplies. This method is especially suitable for the dyestuff industry.

For this method, opaque covers masking approximately one-quarter, one-half and three-quarters of the
test specimens and blue wool references are required (5.2.4).

8.3.3.2 Arrange the test specimens to be tested and the blue wool references as required, in accordance
with Clause 6; more than one card may be necessary. As shown in Figure 3, apply opaque cover (5.2.4)
ABCD to my o i i S,

8.3.3.3 Hlace the test card in the test chamber and expose the masked card to light under the\sele¢ted
exposure cpnditions in Table 2.

8.3.3.4 llow the effect of exposure by periodically removing cover (5.2.4) ABCD @wd inspecting|the
blue wool feferences. When a change in blue wool reference 2 equal to grey scalergrade 3 (or L2 equal
to grey scalle grade 4) (5.2.9) is achieved, inspect the test specimens and assesgtheir colour fastness by
comparing|any change that has occurred on the test specimens with the changes that have occurrefl in
blue wool feferences 1, 2 and 3 or L2. This is a preliminary assessment of ‘colour fastness. At this sage
attention shall be given to the possibility of photochromism (see ISO 105-B05).

8.3.3.5 Heplace the cover (5.2.4) ABCD in exactly the same position and continue to expose the fest
specimens pnd blue wool references until a change in blue wool refesence 4 (or L3) equal to grey scale grjade
4 (5.2.9) is pchieved; at this point replace the cover ABCD with one that masks the area AEFD (see Figurg 3).

NOTE Itis preferable to replace cover ABCD with a new cover AEFD in order to avoid undesired effects of light
seepage. If dn additional cover is used to cover BEFC then thejadditional cover should be of sufficient dimensjons
to overlap the existing cover and prevent any light seepage.along the line B-C

8.3.3.6 (ontinue to expose the test specimenstand blue wool references until a contrast between|the
exposed (HGHF) and unexposed (ABCD) areas-in blue wool reference 6 or L5 equal to grey scale grade 4
(5.2.9) is a¢hieved; then replace the cover (5.2.4) AEFD with one that masks the area AGHD (see Figur¢ 3).

NOTE Itis preferable to replace cover AEFD with a new cover AGHD in order to avoid undesired effects of light
seepage. If an additional cover is used.td cover EGHF then the additional cover should be of sufficient dimensjons
to overlap the existing cover and preyvent any light seepage along the line E-F

8.3.3.7 (ontinue to expose-the test specimens and blue wool references until whichever of the following
conditions|occurs first,either:

a) acontfast between the exposed and unexposed areas on blue wool reference 7 or L7 equal to grey
scale grade4-(5.2.9); or

b) acontjasPbetween the exposed and unexposed areas equal to grey scale grade 3 (5.2.9) on the njost
resistant specimen; or

c) forwhite (bleached or optically brightened) textiles, a contrast between the exposed and unexposed
areas equal to grey scale grade 4 (5.2.9) on the most resistant specimen.

NOTE The contrast referred to in b) and c¢) may occur before the fading defined in 8.3.3.5 or 8.3.3.6 has taken
place and therefore the end point has been achieved.
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T ————— —

W%

Key

1 |blue wool references 1 to 8 or L2 to L9 and/or test.Specimens
2 | Unexposed

3 | First period

4 |Second period

5 | Third period

1A\

Figure 3 — Mounting of test specimens and blue wool references for Method

8.3]4 Method 3

8.3{4.1 This tést-method is similar to Method 1 but is suitable where the test specimen i compared
for conformity\with a known performance specification. The basic feature is the control of ekposure by
inspection.ofthe target blue wool reference. The method allows multiple test specimens to be tgsted using
ar ith the two
blug wool references immediately preceding the target blue wool reference. This is to assist in quantifying

aS aaValaWivial alWala ava' a a LA .' ‘a¥alRa' a aka a . ‘aVa’

For this method, opaque covers masking approximately one-third and two-thirds of the test specimens
and blue wool references are required (5.2.4).

8.3.4.2 Arrange one or more test specimens together with relevant blue wool references on the sample
mounting card (5.2.7) as shown in Figure 4 except that the blue wool references required shall be restricted
to the target blue wool reference plus the two preceding blue wool references. Cover the middle one-third
of the test card using an opaque cover (5.2.4) ABCD.

8.3.4.3 Place the masked card in the test chamber and expose the masked card to light under the
selected exposure conditions in Table 2 until the contrast between the unexposed and exposed portions
of the target blue wool reference is equal to a grey scale grade 4 (5.2.9). At this stage attention should be

© IS0 2013 - All rights reserved 11
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given to the possibility of photochromism (see ISO 105-B05). For white (bleached or optically brightened)
textiles, terminate the exposure period at this stage and carry out the assessment as described in Clause 9.

8.3.4.4 Remove the masked card and mask area FBCE (see Figure 4) using an opaque cover (5.2.4) such
that only the right-hand one-third of the card remains exposed.

NOTE It is preferable to replace cover ABCD with a new cover FBCE in order to avoid undesired effects
from light seepage. If an additional cover is used to cover ADEF then the additional cover should be of sufficient
dimensions to overlap the existing cover and prevent any light seepage along the line A-D

8.3.4.5 Reptacethemasked card i thre testthamberarmd coTtinue to expose the masked card umtiljthe
contrast bgtween the exposed and unexposed portions of the target blue wool reference is equalito_grey
scale gradg 3 (5.2.9).
F A B
S
|
| 2
[—————
| 3
R
|
| 4
m————
|
|
=== = 5
|
|
f————
|
|
'. _____
|
|
'_ —_——— =
|
|
-  — =
E D \ C
1
Key
1 masked area
2 blue wool.reference (n-2)
3 blue waoolteference (n_1)
4  target blue wool reference (n)
5 testspecimens

Figure 4 — Mounting of test specimens and blue wool references for Method 3

8.3.5 Method 4

8.3.5.1 This method is similar to Method 1 but is intended to check conformity with an agreed-upon
reference sample. The basic feature is the control of the exposure period by inspection of the agreed-upon
reference sample. It is permissible to expose the specimens with the reference sample only and without
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https://standardsiso.com/api/?name=c186108ecb86367cbddd1594429f3cf0

ISO 105-B02:2013(E)

the presence of blue wool references. This method is particularly suited as a quality control method and
permits many test specimens to be compared with the same reference specimen.

For this method, opaque covers masking approximately one-third and two-thirds of the test specimens
and agreed-upon reference sample are required (5.2.4).

8.3.5.2 Arrange one or more test specimens together with the relevant agreed-upon reference sample
on the sample mounting card (5.2.7) as shown in Figure 5. Cover the middle one-third of the test card
using opaque cover (5.2.4) ABCD.

8.3
seld
of t
opt
ass

8.3
tha

NOT

frorx
dim

8.3

bssment as described in Clause 9.

5.4 Remove the masked card and mask area FBCE (see Figure 5) usingian’‘opaque cover
f only the right-hand one-third of the test card remains exposed.

E It is preferable to replace cover ABCD with a new cover FBEGE ‘in order to avoid undeg

h light seepage. If an additional cover is used to cover ADEF then thé.additional cover should be
ensions to overlap the existing cover and prevent any light seepage along the line A-D

5.5 Replace the masked card in the test chamber and\continue to expose the masked ca

5.3 Place the masked card in the test chamber and expose the masked card to light] under the
cted exposure conditions in Table 2 until the contrast between the unexposed and exposéd portions
he agreed-upon reference sample is equal to a grey scale grade 4 (5.2.9). For white (bleached or
cally brightened) textiles, terminate the exposure of the test specimen at this point-dnd carry out the

5.2.4) such

ired effects
pf sufficient

d until the

conftrast between the exposed and unexposed portions of'the agreed-upon reference is equal t¢ grey scale

gra

8.3

8.3
to €
spe

For
refg

8.3

e 3 (5.2.9).
6 Method5

6.1 Thismethodissuitableto check conformity toagreed-uponradiantenergylevels.Itis
xpose the specimens alone or with.blue wool references. The specimens should be exposg
cified amount of radiant energy is reached.

this method, opaque covers-masking approximately one-half of the test specimens and
rences are required (5.2.4)

6.2 Arrange oneCoi more test specimens together with any blue wool references on
inting card (5.2.7)-as shown in Figure 6. Cover one-half of the test card using opaque cover (5

ermissible
bd until the

blue wool

'he sample
2.4) ABCD.

© IS0 2013 - All rights reserved

13


https://standardsiso.com/api/?name=c186108ecb86367cbddd1594429f3cf0

ISO 105-B02:2013(E)

//

Key
1
2
3

masked
agreed
test sp4

8.3.6.3 §
irradiance

8.3.6.4 P
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area

upon reference

cimens

igure 5 — Mounting of test'specimens and blue wool references for Method 4

et the apparatus according to the manufacturer’s instructions to provide the desired leve
(see 5.2.1.5.2).

lace the masked card in the test chamber and expose the masked card to light under
posure cenditions in Table 2 until the desired level of radiant energy normally expresse
been achieved.

I of

the
H in

14
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D\C

Key
1 |masked area
2 |testspecimens or blue wool references as‘applicable

Figure 6 — Mounting of test specimens and/or blue wool references for methodgl 5

9 [Assessment of colour fastness

9.1 To avoid a miS-rating of the colour fastness of the specimen due to its photochromism (4.8), the
testled specimen-¢ards should be allowed to condition in the dark at ambient indoor conditions for a
miriimum of 24 K .before assessing the colour fastness (see ISO 105-B05).

Thq final @sséssment (reported grade) given as a numerical rating, is based on the contfasts equal
to grey;scale grade 4 and grey scale grade 3 (5.2.9) between exposed and unexposed portiions of the
test specimen. For white (bleached or optically brightened) textiles, the final assessment in| numerical
ratingsis based onty o a Contrast equat to gTey Scate grade 4 beEtWeen eXposed and unexposed portions
of the test specimen or reference material.

9.2 Remove all the covers (5.2.4), thus revealing on the test specimens and references the various areas,
which have been exposed for different times, which will depend on the method used, together with the
area which has not been exposed to light.

Comparison of the changes in the test specimen with changes in the blue wool references shall be
facilitated by surrounding the specimen with a mask (5.2.8).

Compare the change in colour of the specimen with the corresponding changes in the references using
the assessment cabinet (5.2.6) under D65 (artificial daylight) illuminant (see ISO 105-A01). The use of
alternative illuminants shall be agreed between the parties and shall be reported.

© IS0 2013 - All rights reserved 15
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For all methods using blue wool references, the colour fastness of the specimen is the number of the blue
wool reference which shows similar changes in colour (visual contrast between exposed and unexposed
parts of the specimen). If the specimen shows changesin colour which are near to the imaginary reference
midway between any two consecutive blue wool references, an intermediate rating, for example 3-4 or
L2-L3, shall be given. Assessments shall be confined to whole or midway ratings only.

Assessments of change in colour are made at the contrast points as defined in the relevant method. For
Methods 1, 3 and 4 this will give two assessments, for Method 2 up to three assessments and for Method
5 a single assessment.

The colour fastness of the test specimen is taken as the individual assessment for Method 5 or the mean of
the individual assessments for Methods 1 to 4. Where the arithmetic mean of the individual assessmgnts
is not equdl to a whole or half grade then the assessment is rounded up to the next half or whole'grade.

1=}

9.3 If th¢ assessment of the specimen is worse than that of blue wool reference 1 (or &2)ra rating of

o]

“less than

9.4 For )
assessmen
3 or L2, it
specimen ¢
exposure t

9.5 Ifth

rating obtdined from the test for photochromism, for example 6(P3-4) (see ISO 105-B05).

9.6 Thef
characteriy

9.7 Expg

I (see 8.3.2.4 and 8.3.3.4, respectively) becomes significant; if this preliminary assessmer

|” (or “less than L2") is given.

lethod 1 and Method 2, if the colour fastness is equal to or higher than 4 0r L3, any prelimirn

shall be included in the rating in brackets. For example, a rating. ef 6(3) indicates that
hanges very slightly in the test when reference 3 just begins to fade, but that on continuing
he resistance to light is equal to that of reference 6.

b specimen is photochromic, the colour fastness rating:shall include a P bracketed with

erm “change in colour” includes change in hue, chtoma, lightness, or any combination of tH
tics of colour (see ISO 105-A02).

sures based on a performance specification (see Method 3) shall be assessed by compari

of the cha

greater chgnge in colour than the target blue'wool reference, the colour fastness shall be assessed
calculated ps in 9.2 and additionally classified as “satisfactory”. If the specimen shows a greater chang
colour than the target blue wool referénce, the colour fastness shall be assessed and calculated as in|

and additi
lowest nur
wool referg

9.8 Expg

of the charlge in colour0f the test specimen and the reference sample i.e. as blue wool references are

used the cd
reference §
change in ¢

ge in colour of the test specimen and the target blue wool reference. If the specimen show

nally classified as “unsatisfactory”. If the specimen shows a greater change in colour than

ence preceded by the-text “less than” and additionally classified as “unsatisfactory”.

suresbased onanagreed-uponreference sample (see Method 4) shallbeassessed by compari

lour fastness cannot be quantified. If the specimen shows no greater change in colour than
ample,"the colour fastness shall be classified “satisfactory”; if the specimen shows a gre
oleur'than the reference sample, the colour fastness shall be classified “unsatisfactory”.

ary
It is
the
the

the

ese

son
Fole}
hnd
e in
9.2
the

hbered blue wool reference used the colour fastness shall be reported as that numbered Blue

son
not
the
hter

9.9 Exposures based on an agreed-upon radiant energy level (see Method 5) are assessed either by
numerical quantification against the grey scale (5.2.9) for assessing change in colour, in accordance with
ISO 105-A02, or by comparison of the change in colour of the sample with that of the blue wool references
similar to 9.2.

10 Test report
The test report shall include the information:
a) the number and year of publication of this part of ISO 105, i.e. ISO 105-B02:2013;

b) all details necessary for the identification of the specimens tested;
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for Methods 1 and 2:

report the numerical rating for the colour fastness to light. The colour fastness rating shall be
expressed either:

1) by the numerical mean of the individual assessments provided that the difference between the
individual assessments does not exceed one half grade (together with the prefix L when using
the blue wool references designated L2 to L9); or

2) by the individual assessments reported together with the grey scale grade to which they relate
where the difference between the individual assessments exceeds one half grade (together with

the prefix L when using the blue wool references designated LZ to LY).

If this rating is equal to or higher than 4 or L3 and the preliminary assessment is-€qual fo or lower
than 3 or L2, report the latter figure in brackets.

d) for Method 3:

report the numerical rating for the colour fastness to light. The colour fastness ratimg shall be
expressed either:

1) by the numerical mean of the individual assessments providedthat the difference bgtween the
individual assessments does not exceed one half grade (together with the prefix L when using
the blue wool references designated L2 to L9); or

2) by the individual assessments reported together with the grey scale grade to which [they relate
where the difference between the individual assessments exceeds one half grade (together with
the prefix L when using the blue wool references designated L2 to L9).

Ifrequired, reportthe classification “satisfactaty” or “unsatisfactory”, together with the pgrformance
reference or the reference sample used.

for Method 4:

report the classification “satisfactory” or “unsatisfactory”, together with the performancg reference
or the reference sample used.

for Method 5:

report the numericalxating for colour fastness to light together with the specified amoung of radiant
energy. The ratingshall be expressed either:

1) by the figure‘alone (together with the prefix L when using the blue wool references flesignated
L2 to L9):-or

2) if noblue wool references are used, by the rating of the colour change assessed by comparison
with the grey scale in accordance with ISO 105-A02 or by colour measurement in gccordance
with ISO 105-A05 and prefixed by the text “grey scale grade”.

If the specimen exhibits photochromism (see D.5), the colour fastness rating shall be followed by
a P bracketed together with the grey scale rating obtained from the test for photochromism, for
example 6(P3-4).

If the assessment of change in colour of a test specimen includes significant changes in hue and/or
chroma, the use of appropriate descriptors shall be included with the numerical rating (see D.6 and
ISO 105-A02).

for all test methods report:
1) the apparatus used;
2) the method (8.3),
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3)
4)
5)
6)
7)

the exposure conditions (Table 2)

the specified amount of radiant energy, if applicable
whether or not flip-flop mode was used
the illuminant used for assessment if not D65

any deviations from this test method.
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Annex A
(normative)

Requirements for xenon arc exposure devices

Thd xenon arc exposure device uses one or more water or air cooled xenon arc lamps¢The
differ in size and wattage, depending on the design or capacity of the exposure area, The dev
ipped with filters thatremove unrealistic short wavelength ultraviolet radiationand optionpally filters

thaf remove or reduce long wavelength radiation that could contribute to high specimen ten
In dddition, the device shall provide for placement of specimens and any desighated sensing
posjfitions that allow uniform irradiance from the light source.

Thg xenon arc exposure device shall include means to place specimén holders in an area

amps may
ce shall be

peratures.
devices in

pf uniform

irrddiance. This may be a revolving rack that rotates around a veftically mounted xenon drc lamp or

lanips. The revolving rack may include means to turn the specimen holders about their vertic:
each revolution of the rotating specimen rack and this is referred+to as “flip-flop” mode (4.9).

of the use of flip-flop mode, the exposure of the test speciriéns to the light source is consig
conftinuous. The device may also use a flat tray on which:the specimen holders are mounte
tray shall be located parallel to the xenon arc lamp or lamps.

Th4
bei
enc

xenon arc exposure device shall be equipped, with an enclosed cabinet to prevent oper
g exposed to UV radiation while the devicgis in operation. In addition, the device is t
losed insulated cabinet to minimize the effects of variation in room temperature.

A2

The
the
pro

Light source

light source shall consist of.a’xenon arc lamp of correlated colour temperature 5500 K
size of which will depend-gn:the type of apparatus used. The xenon arc lamp shall use
vide a reasonable simulation of solar radiation filtered by typical window glass. The tran
thelfilter system used shall'be at least 90 % between 380 nm and 750 nm, falling to 0 betwg¢
and 320 nm. Infrared radiation from the xenon arc may be attenuated by use of filters to a
confrol of the sampletemperature.

NOT
dev
and

'E The irtadiance uniformity in exposure devices depends on several factors such as deposit
blop on the optical system and chamber walls. In addition, irradiance uniformity can be affected
numberof.specimens being exposed.

All [xerfen arc exposure devices used for this standard shall be equipped with suitable st

1] axis with
Regardless
ered to be
d. This flat

ators from
ypically an

to 6500 K,
filters that
mission of
en 310 nm
low better

s which can
by the type

Arters and

conftrol equipment for either manually or automatically controlling the wattage of the lamp. |

h manually

controlled units, the wattage of the lamp is adjusted at regular intervals to maintain the required
irradiance. Follow the device manufacturer’s instructions for manual wattage control.

For automatic control of the wattage applied to the lamp in order to maintain a constant irradiance,
devices may use single or multiple radiometers coupled to an appropriate feedback control system. If a
radiometer is used, it shall be mounted so that it receives the same radiation as the specimen surface.
If it is not positioned in the specimen plane, it shall have a sufficient field of view and be calibrated
for irradiance at the specimen distance. The radiometers used shall meet the requirements given in
[SO 9370. The radiometers used shall be capable of measuring irradiance either in a specific wavelength
range (e.g. 300 nm to 400 nm), or in a narrow bandpass centred around a single wavelength (e.g. 420 nm).
The radiometers shall be calibrated at the wavelength range or single wavelength, as appropriate. Follow
the exposure device manufacturer’s instructions for calibration of the radiometers with compliance to
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ISO 9370. If a radiometer is used to control irradiance, the measured wavelength or wavelength range
shall be reported.

The intensity of light emission will drop with continued use. Follow the device manufacturer’s
instructions for replacement of lamps and filters. Keep a record of when lamps and filters are replaced
in each device used for conducting the exposures described in this standard.

For devices designed to automatically maintain a constant level of irradiance, exposures of equal time
provide equivalent radiant exposure, which may be calculated by the following formula:

H=EXx 3,6t

where
H isthe radiant exposure, expressed in kilojoules per square metre
E istheirradiance, expressed in watts per square metre (or joules per square metfre and second)
t isthe time, expressed in hours
3,6 is p conversion factor

Devices that use automaticirradiance control may be equipped with apresettable countdown integrator

calibrated [in kilojoules per square metre that can be used to terminate the test when the specimens
have receiyed the required level of radiant exposure.

A.3 Tenpperature

The surface temperature of exposed materials depends primarily on the amount of radiation absorled,
the emissiyity of the specimen, the amount of thermal conduction within the specimen and the amounjt of
heat transission between the specimen and the-air or between the specimen and the specimen holder.
Since itis njot practical to monitor the surface'temperature of individual test specimens, a specified black-
coated senpor is used to measure and controkthe temperature within the test chamber. The temperature
sensor fixgd to a black plate shall be mounted within the specimen exposure area so that it receives|the
same radidtion and experiences the §ame cooling conditions as a flat test panel surface.

Two types|of black-coated temp€érature sensor may be used:

Black-standlard thermometers consist of a plane (flat) stainless-steel plate with a thickness of 0,% to
1,2 mm. A typical length‘nd width is about 70 mm by 40 mm. The surface of this plate facing the l{ght
source sha|l be coated.with a black layer which has good resistance to ageing. The coated black plate shall
absorb at least 90 % of all incident flux to 2500 nm. A thermally sensitive element such as a platiqum
resistancefsensorsshall be attached in good thermal contact to the centre of the plate on the side oppogite
the radiatijon.source. This side of the metal plate shall be attached to a 5 mm thick baseplate mjade
of unfilled|pely(vinylidene fluoride) (PVDF). A small space sufficient to hold the platinum resistance
sensor shall be machined in the PVDF baseplate. The distance between the sensor and this recess in the
PVDF plate shall be about 1 mm. The length and width of the PVDF plate shall be sufficient so that no
metal-to-metal thermal contact exists between the black-coated metal plate and the mounting holder
into which it is fitted. The metal mounts of the holder of the insulated black panel shall be at least 4 mm
from the edges of the metal plate.

Black-panel thermometers, consist of a plane (flat) metal plate that is resistant to corrosion. Typical
dimensions are about 150 mm long, 70 mm wide and 1 mm thick. The surface of this plate that faces
the light source shall be coated with a black layer which has good resistance to ageing. The coated black
plate shall absorb at least 90 % of all incident flux to 2500 nm. A thermally sensitive element shall be
firmly attached to the centre of the exposed surface. This thermal sensitive element can be a black-
coated stem-type bimetallic dial sensor, a resistance based sensor, a thermistor, or thermocouple. The
back of the black panel thermometer shall be open to the atmosphere within the exposure chamber.
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The temperature indicated by the black-panel or black-standard thermometer depends on the
irradiance produced by the apparatus light source and the temperature and speed of the air moving in
the test chamber. Black-panel temperatures generally correspond to those for dark coatings on metal
panels. Black-standard thermometer temperatures generally correspond to those for the exposed
surface of dark samples with poor thermal conductivity. At conditions used in typical exposure tests,
the temperature indicated by a black-standard thermometer will be higher than that indicated by a
black-panel thermometer. Because black-standard thermometers are insulated, their response time for
temperature changes is slightly slower than for a black-panel thermometer.

Exposure devices shall be able to control the temperature of the black sensor to within + 3 °C of the
requi N )

froI; the required temperature during equilibrium operation, terminate the test, make any

rep
lim
Th4
temn

tem
dev

Av
spe

hirs, and verify that the device is able to control the black sensor temperature within‘th
ts before continuing.

exposure device shall be designed such that the temperature of a black pasel or blac
perature sensor placed anywhere within the specimen exposure area is within £ 5 °C of th

than + 3 °C
necessary
e required

k standard
erequired

perature. Upon request, the supplier of the exposure device shall providedocumentationp that their

ice meets this performance requirement.

bntilating system is used to provide a volume of air flow through the test chamber and oy
cimens. If agreed upon by all parties, the temperature of the air within the chamber may be

by fising a temperature sensing device that is shielded from thelight and from any water spr

A4

The
Equ

Humidity

presence of moisture can have a significant‘effect in accelerated laboratory expo
ipment shall have the necessary means to control relative humidity (RH) by humidifica

chamber air. This is a requirement for exposur€dn Table 2.

rer the test
controlled

.

sure tests.
tion of the
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Annex B
(normative)

Procedures for measuring the irradiance uniformity in the
specimen exposure area (for apparatus manufacturers only)

B.1 In dgvices that use a rack to hold the specimens and rotate them around a light source, méagure
irradiance pt a position in the specimen rack that is closest to the light source (position A in Figuré B.1) pnd
at two positions within the specimen rack that are farthest from the light source (position B) in Eigure|B.1.
Measuremgnts made with a radiometer that is placed on the rack as it rotates around the light'source will
give the m@st realistic indication of irradiance uniformity. Calculate the mean of all measdpements taken.
No measurement point on the sample plane shall exceed * 10 % of the mean.

1B BI
A A
B Bl

Vertical specimen rack
B B

Two-tier inclined specimen rack
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Three-tier inclined specimen rack

Figure B.1 — Determining irradiance uniformity in devices using a rotating specimen rack for
specimen exposure

Alt¢rnative specimen rack configurations are acceptable provided that they comply with|the above
irrddiance uniformity relationship.

B.2| In devices where specimens are positioned in a flat‘plane in front of a light sourcg, measure
irrddiance at a position in the specimen plane that is closestto the light source (position X in Figure B.2)
and in two opposite corners of the plane where test specimens are placed (position Y in Higure B.2).
Calg¢ulate the mean of all measurements taken. No meéasurement point on the sample plane shill exceed *

10 % of the mean.

Y | . 1Y

A\, ]

Flat specimen plane with multiple light sources

o D N . - - - - L e - 1 - ] £1 . h | £ ]
TgUTI® D.Z2 — UTTCTIIIIIIITG ITTdUTAIICE UNITIOTTITITY TIT UEVICES USINg d [idt prane 10T specimen
exposure

B.3 If the design of the device is such that the maximum irradiance may not be at the centre of the
exposure area, or that the minimum irradiance may not be at the position farthest from the centre, the
actual maximum irradiance shall be used and the actual minimum irradiance shall be used to calculate the
mean in B.1 and B.2. Additional measurements of the irradiance at other positions within the exposure

area may also be made. In all cases, however, the irradiance measured at these positions shall not exceed
+ 10 % of the mean.
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Annex C
(informative)

Light exposure equivalents for blue wool lightfastness
references L2 to L9

Note For colour change of grade 4 on the grey scale for colour change.

Tabl¢ C.1 — Light exposure equivalents for blue wool lightfastness references L2 to'L9

Xenon only
Blue wool reference 420 nm 300 nm'to 400 nm

kJ/m?2 kJ/m?
L2 212 864
L3 43 1728
L4 852 3456
L5 170 6912
L6 3402 13824
L7 680 27648
L8 1360 55296
L9 2720 110592

a Verified bl experiment; all other values are calculated.
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Annex D
(informative)

General Information on colour fastness to Light

D.1 When in use, textiles are usually exposed to light. Light tends to destroy colouring matters and the

resyilt is the well known defect of “fading”, whereby coloured materials change colour - usual

becoming

pal¢r and duller. Dyes used in the textile industry vary enormously in their reaction toight and it is

obvious that there must be some method of measuring their fastness. The substrate alse’in

—_—

co

Thi
ma
bec
ini

D.2
the
mef

ur fastness of a dye to light.

5 part of ISO 105 cannot satisfy completely all the interested parties.(who range
hufacturers and the textile industry to wholesale and retail traders and €he general publ
oming technically involved and possibly difficult to understand by many who have a dirg
s application.

The following non-technical description of a test for colouy fastness to light has been p
benefit of those who find the detailed technicalities of this part of ISO 105 difficult to unde
hod is to expose the specimen being tested and to exposé/al$o, at the same time and und¢

j;
uences the

from dye
c) without
ct interest

‘epared for
'stand. The
r the same

conditions, a series of colour fastness references which are\pieces of wool cloth dyed with blue dyes of

diffi
and

D.3
afte
wit
hay
cer
wil
tim

D.4
extq
diff]
twd
req

(gré
fad

Thg

brent degrees of fastness. When the specimen has fadéd-sufficiently, it is compared with the
if it has behaved, for instance, like reference 42) thé&d its colour fastness is said to be 4.

references

The colour fastness references should cogér a wide range, since some specimens fade
r exposure for 2 h or 3 h to bright summer'sunshine, although others may withstand lon

e been chosen, reference 1 being the'most fugitive and reference 8 the most resistant.

occur on reference 3 in approximately half the time, or on reference 5 in approximately
e, provided that the conditions are the same.

It is necessary to ensure that different people testing the same material will fade it t
bnt before assessmentagainst the simultaneously faded reference. The ultimate users of dye
er widely in wha€they consider to be “faded articles” and therefore specimens under test g

different degrees which adequately cover most opinions and make assessment more reli
ired degrees. of fading are defined by reference to a collection of “grey scale” referenc
by scale 5.equals no contrast, grey scale 1 equals large contrast). Thus the use of the grey sc
ng to betaken to defined extents, and the blue wool cloths enable the colour fastness to be

general principle of assessing on the basis of moderate and severe fading is complicated

noticeably
exposure

hout change, the dyes in fact outliving the’'material to which they have been applied. Eight|references

it takes a

ain length of time for reference@ to fade under certain conditions, then the same amount of fading

twice that

b the same
1 materials
re faded to
hble. These
b contrasts
hle enables
rated.

by the fact

tha

( SOIme specimens on exposure undergo a slight change very rapldly indeed but do not cha

ge further

for a long time. These slight changes are such that under normal conditions of use they would become
important, as the following example shows.

A retailer has a length of curtain fabric in his window and on it is a cardboard ticket indicating the
price. After a few days the ticket is removed and careful examination 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 degree 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.

2) The designations of the colour fastness references referred to here are those of the European set (see 5.1.2). The
principles explained are equally valid for the American set (see 5.1.3).
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The important factor about this 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
reference 2, but otherwise a high colour fastness of 7.

D.5 A further unusual colour change is also catered for, namely photochromism. This effect is shown
when a dye changes colour rapidly on exposure to strong light but on removal to a dark place the original
colour returns more or less completely. The extent of photochromism is determined by the special test
described in ISO 105-B05, and is shown in the rating by a number following the letter P within brackets;
for examp means a photocnromic effect equal to a grey scale 2 contrast but permanent fading
equal to thpt of reference 6.

D.6 Finally, there are many specimens which change hue on prolonged exposure to light{ for examjple,
a yellow mpy become brown, or a purple may become blue. In the past there have been many arguménts
as to whetler such specimens could be said to have faded or not. The techniques usediri ISO 105-BO[L to
ISO 105-B05 are unambiguous on this point; it is visual contrast on exposure whigh.is being measufed,
whether itbe loss of colour or change in hue; in the latter case, however, the kind-ef change is included in
the assessiments. For example, consider two green specimens which, on exposiise; change in appeardnce
at the same rate as reference 5; one becomes increasingly pale while the other becomes first a greemnish
blue and fipally a pure blue. The former would be rated “5” and the latter “5 bluer”. In this instance {lso,
the techniques used in ISO 105-B01 to ISO 105-B05 try to present as complete a picture of the behaviour
of a specinjen on exposure as is possible without becoming excessively complicated.
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Annex E
(informative)

Guidelines for Conducting Testing

5 test method permits the use of a wide variety of testing machines including carousel-typ
flat-bed machines. In addition individual machines may have further options_such as
rnate cycle rotation of test specimens (“flip-flop” mode).

choice of testing machine will in part depend upon the size, type, volume€ of test spec

co

con
test

By
test

Sim

ired throughput of the testing machine. For example, a carousel type machine without

ing as the test specimens are only exposed to the light source on every alternate cycle.

contrast, a flat-bed machine typically does not have a flig=flep mode but is limited by the
chamber.

b machines
the use of

imens and
irradiance

rol in which test specimens are constantly exposed to the light souree will have half the potential
ca;Ecity of the same machines with double sided specimen holders and,using flip-flop modse
ersely the same machines using flip-flop mode will typically take double the time to complete the

. However,

area of the

ilarly, samples such as carpets which can be heavily patterned and contain up to 30 c

lours may

be inore easily tested using a flat bed machine as this will permit the use of larger test spe¢imens and

the
expl
was

wolilld be more common on a carousel-type'machine (see E.4 and E.8).

E.2

E.2
the
be (

E.2
fab
extd
effe

taken to provide the area of contrast rather than working with relatively small areas of e

1 Whenever the testing machine has been adjusted, serviced, repaired or otherwise mo
effective humidity.should be re-set following the procedure given in 8.2. This process can
alled “verification’ of the testing machine.

2 The number of cards required containing the blue wool references and humidity-4
ric wilLdepend upon the individual testing apparatus. The number of cards is dependen
ent topwhich the apparatus is capable of maintaining homogeneity of irradiance, tempe
ctive’humidity within the test chamber. When setting up the apparatus for the first time it i

reby give a more accurate overall assessment of the behaviour of the whole of the pattern when
osed to light. This is because the tested specimen can be re-inserted in to the carpet frgm which it

posure as

Using the humidity-test control fabric to “verify” the effective humidjity of
th¢ apparatus

lified, then
sometimes

est control
t upon the
rature and
5 advisable

to U

ca=mnra than anao +tact c~rd +0 actabhlich tha avtant aftha homaoganaitg 1n tha +tact chaymhy
ST OT C o o C e o T o G toO— Co oo T O Ottt Ot T oMo g Tty e —CotTCatto

br. The test

cards should be positioned to assess variability arising from different locations in the apparatus especially
in larger apparatus, whether canted carousel or flat plane apparatus.

E.2.3 When carrying out the “verification”, it is essential that any surface within the test chamber
which may reflect light from the xenon arc lamp(s) onto the test specimens should be masked using non-
reflective material such as the card used to mount the test specimens.

For carousel-type machines, typically it is only the specimen holders which need masking. For machines
employing flip-flop mode, both faces in the unused specimen holders should be filled.
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E.3 Periodic verification of effective humidity

E.3.1 While E.2 deals with setting the effective humidity after adjustment or modification of the testing
machine, it cannot be presumed that the effective humidity is maintained as a constant factor. Itis therefore
good practice to periodically verify that the effective humidity is being maintained at the desired level.

E.3.2 When verifying the effective humidity, it is not necessary to use a full set of blue wool references.
It is normal to use a card comprising the humidity-test control fabric plus blue wool references 4, 5 and
6 (or L5, L6 or L7) for normal conditions or the relevant corresponding blue wool references for other

conditions

This is sufficient to assess whether the contrast between the exposed and unexposed a

eas

on the hun
conditions

E3.3 Th

E3.4 Th
of testing.
changes in
test resulty

It is recom
which havsg
is carried

obtained aft the same time as verification will be invalid if thetverification does not meet the requi

conditions

Irrespectiy
reference §
can act as §
should be §

E.4 Mounting of test specimens

E4.1 Mo
quality of t
[t is not re
it will mak
exposed ar

E.4.2 Th
of metal st
heat absor

pidity-test control fabric is equal to that found on the target blue wool reference (for nor;
this is blue wool reference 5).

e method of test is as given in 8.2

e frequency of verification is likely to vary according to the volume of testing and freque
Constant use or infrequent use interrupted by periods of disuse can. both lead to poter
the effective humidity and, if allowed to go unchecked, would cast doubt on the validity of
produced.

mended that verification should be carried out at least evéery three months. For machj
 not been used or verified within the last three months, itjis/strongly recommended that
but prior to using the machine or at the same time as.the testing is performed. Test res

(see Table 2).

re of the frequency of verification, it is recommended that the test cards are retained for |
ind to allow visual comparison of differenttest cards over a prolonged period of time. ]
i useful tool in detecting any drift in control of the effective humidity over time. All test cg
tored in the dark.

unting of specimens tobe-tested, whether reference material or other textile, can affect

commended to mix-thick samples with thin samples or samples with variable thicknes
e the use of opagu€e covers (5.2.4) more difficult and prevent the clear demarcation of
d unexposed dréeas.

e method.of mounting should be appropriate to the textile being tested. For most fabrics, the
iplesdsappropriate although copper staples are not recommended due to their conductivit
bed‘from the light source. Alternatively adhesive tape may be used provided that the adhe

tape used

mal

ncy
tial
the

nes
Chis
11ts
red

hter
[his
rds

the

he results. Ideally all saniples on any given test card should be of nominally the same thicknless.

5 as
the

use
y of
bive

shot exposed to the light source and the adhesive does not migrate or otherwise affect

the

sample under test. For this reason it is not recommended to use double sided adhesive tape on most
samples. Specific guidance on the mounting of particular types of textile is given in the following sections.

E.4.3 For samples comprising loose fibre, sliver, roving or tops, it is recommended that the fibres are
brushed to align them to form a loose pad of sufficient thickness and density to provide a uniform and
solid colour over the full width of the test card.

It can be difficult to mount staple fibre samples using metal staples and the use of double sided adhesive
or spray adhesive may be the only alternative. In such cases, consideration should be given throughout
the test to ensuring that the samples remains firmly affixed to the test card while not altering which
fibres (on the uppermost surface) are exposed to the light source.
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