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INTERNATIONAL STANDARD 1SO 105-B02 : 1988 (E)

Textiles — Tests for colour fastness —

Part B02:
Colour fastness to artificial light: Xenon arc fading lamp te

U/
~

1 Scope and field of application 3. Principle
1.1 This [part of ISO 105 specifies a method intended for A specimen of the textile is exposed to artificial| light under
determining the resistance of the colour of textiles of all kinds prescribed conditions, along with Blue Wool Refergnces. There
and in allrforms to the action of an artificial light source are two different sets of Blue Wool References whichlre not inter-
representative of natural daylight {Dgg). The method is also ap- changeable. The colour fastness is assessed by comparing the
plicable to jwhite (bleached or optically brightened) textiles. change in colour of the specimen with that of the refefences used.
1.2 lithdreis a possibility of the sample being.photochromic, For white (bleached or optically brightened) fextiles the
then the tgst for photochromism shall be-applied additionally fastness is asses.sed by comparing the change of whiteness of
(see ISO 105-BOS). the specimen with that of the references used.
1.3 This method employs two séts)of Blue Wool References.
The resultg from the two sets(of, references may not be iden- .
ical. 4 Reference materials and apparatus
NOTE — G¢neral information on colour fastness to light is given in .
annex C. 4.1 Reference materials
Two sets of Blue Wool References may be used. The two sets

2 Refefences of references are not interchangeable.
ISO 105, Textiles—FestsFor-eolourtastness

Part AO1: General principles of testing. 4.1.1 References 1to 8

Part AQ2: Grey scale for assessing change in colour. Blue Wool References developed and produced in Europe are

Part B01: Colour fastness to light: Daylight. identified by the numerical designation 1 to 8. These references

Part BOS: Detection and assessment of photochromism. are blue wool cloths dyed with the dyes listed in the table. They

range from 1 (very low light fastness) to 8 (very high light fast-

CIE Publication No. 51, Method for assessing the quality of ness) so that each higher numbered reference is approximately
daylight simulators for colorimetry. twice as fast as the preceding one.
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Table — Dyes for Blue Wool References 1 to 8

Reference Dye — Colour Index designation

Cl Acid Blue 104

Cl Acid Blue 109

Cl Acid Blue 83

Cl Acid Blue 121

Cl Acid Blue 47

Cl Acid Blue 23
Cl Solubilized Vat Blue 5
Cl Solubilized Vat Blue 8

1) The Colour Index (Third edition) is published by the Society of

ONOOOTHDWN =

d) Exposure conditions. (The light fastness ratings men-
tioned below are obtained with the Blue Wool References 1
to 8 only):

1) Normal conditions (temperate zone): moderate ef-
fective humidity (see 9.3); light fastness of the humidity
test control: 5; maximum black panel temperature:
45 °C (see 9.2).

2) Extreme conditions: For testing sensitivity of
specimens to different humidity during irradiation, the
following extreme conditions are useful:

Dyers and Colourjists, P.O. Box 244, Perkin House, 82 Grattan Road,

Bradford BD1 2UUB, West Yorks., United Kingdom, and. by the

American Associption of Textile Chemists and Colorists, P.O. Box
12215, Research [riangle Park, North Carolina 27709, USA.

4.1.2 Rafere ces L2 to L9

Blue Wool References developed and produced in Amerlca are
identified by thg letter L followed by the numerical designation
2 to 9. These eight references are specially prepared by blend-
ing varying proportions of wool dyed with Cl Mordant Blue 1
(Colour Index, | Third edition, 43830} and wool dyed with
Cl Solubilized \fat Blue 8 (Colour Index, Third edition, 73801},
igher numbered reference is approximately twice
as fast as the pyeceding reference.

The relationshig shown in figures 1 and 2 between the two sets
of Blue Wool References is a numerical rather than a perform-
ance relationsh

4.1.3 Humidi y test control |

The humidity fest control is a red azoic dyed cotton cloth
(see 9:3). : S

4.2 Apparatus
4.2.1 Xenon grc lamp apparatus, elther a|r~cooled or water-
cooled.

The specimens|and the references are-exposed in one of the
two types of apparatus (see 4.2.1.1 and-4.2.1.2). The variation

of the light intensity over.the area.covered by the specimens.

and references hall not exceed)>/10 % of the mean.

The distance frpm the surface of the specimen and that of the
references to the lamp shall’be the same.

4.2.1.1 Air-cqoled" xenon arc lamp apparatus (see

annex A}, consisting-ef-the-foellewing-clerments:

~ low effective humidity; light fastness)lof the
humidity test control: 6 to 7; maximum,black panel
temperature: 60 °C (see 9.2);

— high effective humidity; light faétness of the
humidity test control: 3; maximum black pangl tem-
perature: 40 °C (see 9.2). '

4.2.1.2 Water-cooled xenon arc lamp apparatus (see
annex B), consisting of the following elements:

a) Light source, ina well ventilated exposure chgmber.

Light sources are’ long-life xenon arc lamps of varioys sizes
depending®.oh the size of the apparatus (see| B.1.1
and B.2:1)

b).Light filter. Inner and outer filter glass containipg and
directing the flow of cooling water. An inner filter of Pyrex
{borosilicate) glass and an outer filter of clear {soda-lime)
" glass are used so that the irradiation at the specimef has a
lower spectral cut-off at approximately that of window glass
(see B. 1.2).

c) Heat filter Distilled or . deionized water cirdulating
through the lamp assembly between the inner angl outer
filter glass, cooled by passing through a heat-exchange unit
(see B.1.4).

d) Exposure conditions. Black panel tempgrature
63 + 1 °C (see 9.2), controlled by continuous opergtion of
the blower with thermostatic control of the temperatyire of a
constant volume of air, whose relative humidity is in¢reased
by adding moisture to the air as it passes through thg condi-
tioning chamber by means of an electrically operated
atomizer; the controls of the apparatus are adjusted (so that
the relative humidity of the air in the test chamber is
(30 £ 5} %.

Effective humidity: low.

a) Light source, in a well ventilated exposure chamber.

The light source is a xenon arc lamp of correlated colour
temperature 5 500 to 6 500 K.

b} Light filter, placed between the light source and the
specimens and references so that the ultra-violet spectrum
is steadily reduced. The transmission of the glass used shall
be at least 90 % between 380 and 750 nm, falling to 0 % be-
tween 310 and 320 nm.

¢) Heat filter. The spectrum of the xenon arc contains an
appreciable amount of infra-red radiation which shall be
minimized by heat filters (see 9.1, A.1.1 and A.2.2).

Light fastness of the humidity test control: 6-7.

4.2.2 Opaque cardboard, or other thin opaque material; for
example thin sheet aluminium or cardboard covered with
aluminium foil.

4.2.3 Black panel thermometer (see 9.2).

4.2.4 Grey scale for assessing change in colour (see
clause 2).
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4.2.5 Colour matching lamb, complying with CIE Publica-
tion No. 51, for assessment of the change in whiteness.

5 Test specimens

Depending on the number of specimens to be tested and on the
shape and dimensions of the specimen holders supplied with
the apparatus, the size of the specimen may vary.

ISO 105-B02 : 1988 (E)

6.1.2 Place a portion of the humidity test control of an area
not less than 4,5 cm x 1 cm, together with the light fastness
references, on to a card, if possible in the middle area of the
sample holder (see 5.2).

6.1.3 Place the filled specimen holders on the specimen rack
of the apparatus with the holders supported both top and
bottom, and in proper vertical alignment. Completely fill all re-
maining spaces in the specimen rack with holders containing
white cardboard.

5.1 In apparatus of the air-cooled type, usually an area of the

textile not less than 4,5cm X 1cm 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 ¢f cloth, yarns wound close together on a card or laid
parallel and fastened on a card, or a mat of fibres combed and
compressed to give a uniform surface and fastened on a card.
Each exppsed and unexposed area shall be not less than
10 mm % [8 mm. :

5.2 To facilitate handling, the specimen or specimens to be
tested and the similar strips of the references may be mounted
on one or|more cards as indicated in figure 1 or figure 2.

paratus of the water-cooled type, specimen holders
are fitted to take specimens of approximately 7 cm x 12 cm.
When degired, specimens of different sizes to fit alternative
sizes of specimen holder may be used. The covers shall make
close contact with the surface of the unexposed areas of the
specimeng and the references in order to give a sharp line of
demarcatipn between exposed and unexposed areas but shall
not compiess the specimen unnecessarily. L references shall be
exposed oh a white cardboard backing. Specimens may.alsc be
mounted on white cardboard if desired.

5.4 The| specimens to be tested and ‘the’ Blue Wool
shall be of equal size and shape.in order to avoid
errors in gn assessment due to overrating-the visual contrast
between éxposed and unexposed partson a larger pattern as
against ngrrower references (see 7.4)

5.5 Whén testing pile fabrics, the references shall be ar-
ranged in such a way thatdthey are the same distance from the
light sourpe as the surface of the pile fabrics. This can be
achieved for example by using pieces of cardboard as underlay.
Note that covers:for the unexposed portions shall avoid surface
compression.

until a test is completed unless the lamp requires|cleaning, or
the burner, outer filter or inner filter requires thanging because
they have reached the maximum number ‘of houfs of recom-
mended usage.

6.T.4 Operate the apparatus with the light on Iontinuously

6.1.5 Proceed to expose the'partially covered [strip of the
humidity test control and the references simultangously until a
contrast between the exposed and unexposed portjons equal to
grade 4 on the grey scale.is’produced on the humidlity test con-
trol.

6.1.6 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. Check dajly and when
necessary re-adjust the controls to maintain the sgecified black
panel temperature and humidity [see 4.2.1.1 d) and 4.2.1.2 d)].

6.2 Exposure methods

Expose the specimen {or group of specimens) and the
references simultaneously, under the desired conditions, in

such a manner and for such a time as is necessa
fully the light fastness of each specimen relative

to evaluate
that of the

references, by progressively covering both the specimens and

the exposed references during the test (either by

method 1 or

by method 2).
6.2.1 Method 1

6.2.1.1 This method is considered most exact and should be
used in cases of dispute over the numerical rating. The basic
feature is the control of the exposure period by inspection of
the specimen and therefore only one set of references is re-
quired for each specimen under test.

6.2.1.2 Arrange the specimen to be tested and tEe references
as shown in figure 1 with an opaque cover AB across the

6 Procedure

6.1 Adjustment of the humidity conditions
(see 4.2.1.1 and 4.2.1.2)

6.1.1 Check that the apparatus is in good running order and
that it is equipped with a clean xenon burner tube. (Foliow the
manufacturer’s directions and see A.1.3, B.1.1, B.1.2, B.1.3
and B.1.4.)

middle one-third of the specimen and references. Expose to the
xenon arc light under the conditions enumerated in 4.2.1.1 or
4.2.1.2. Follow the effect of light by removing the cover and in-
specting the specimen frequently. When a change can be
perceived equal to grey scale 4-5, note the number of the
references showing a similar change. (This is preliminary
assessment of light fastness.) At this stage attention should be
given to the possibility of photochromism (see 1SO 105-B05).

For all specimens except for white (bleached or optically
brightened) specimens, continue the procedure as described in
6.2.1.3 to 6.2.1.5. For optically brightened textiles, continue
with the procedure as described in 6.2.1.6.


https://standardsiso.com/api/?name=2269b5c9a82ee23098f4d5ac60c68305

ISO 105-B02 : 1988 (E)

Un- 1st 2nd. ' 3rd
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: l Reference 4 or L5 | g L1 !
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| | Reference 8 or L9 l N f
I I | | 1 | Reference § or L7
I ! | ! Reference 4 or L8
AN I S e t '
D | . i 1 Reference § or L9
B s - !
DL___1

AB: Opaque cover.

May be hinged at X-X so that it can be lifted and returned to the
same place [over the specimen and references.

CD: Second cover.

Fighre 1 — Mounting for method 1

6.2.1.3 Contirjue to expose until the contrast between the
exposed and tT unexposed portions of the specimen is equal
to grey scale grade 4. Cover the Jleft-hand one-third of the
specimen and references with an-additional opaque cover {CD
in figure 1).

6.1.2.4 Contirjue tovexpose until the contrast between the
fully exposed apd uhexposed portions of the specimen is equal
to grey scale grade 3.

B 2

AB: Opaque cover.

May be hinged at X-X so that it can be lifted and returned to the
same place over the specimen and references.

CD: Second cover.
EF: Third cover.

Figure 2 — Mounting for method 2

6.2.1.6 For white {bleached or optically brightened)

minated at this stage. Assessments in the region of 7-8 qr L7-L8
are made, therefore, when the contrast produced on Reference

6.2.1.5 If Reference 7 or L7 fades to a contrast equal to grey
scale grade 4 before the specimen does, the exposure is ter-
minated at this stage. When a specimen has a light fastness
equal to or greater than 7 or L7, it would require unduly long ex-
posure 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 L8. Assessments in the region of 7-8 or
L7-L8 are made, therefore, when the contrast produced on
Reference 7 or L7 is equal to grey scale 4, the time required to
produce this contrast being long enough to eliminate any error
which might result from inadequate exposure.

4

7 or L7 is equal to grey scale grade 4, the tme required to pro-
duce this contrast being long enough to eliminate any error
which might result from inadequate exposure.

6.2.2 Method 2

6.2.2.1 This method should be used when a large number of
specimens have to be tested simultanesouly. The basic feature
is the control of the exposure periods by inspection of the
references, which allows a number of specimens differing in
light fastness to be tested against a single set of references,
thus conserving supplies.
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6.2.2.2 Arrange the specimens to be tested and the
references as shown in figure 2 with the cover AB covering
one-quarter of the total length of each specimen and reference.
Expose under the conditions enumerated in 4.2.1.1 or 4.2.1.2.
Follow the effect of light by lifting the cover AB periodically and
inspecting the references. When a change in Reference 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 References 1, 2 and 3 or L2. (This is a preliminary assess-
ment of light fastness.) At this stage attention should be given

to the possibility of photochromism (see ISO 105-B05)

ISO 105-B02 : 1988 (E)

7 Assessment of light fastness

7.1 The final assessment in numerical ratings is based on
contrasts equal to grey scale grade 4 and/or grade 3 between
exposed and unexposed portions of the specimen. For white
(bleached or optically brightened) textiles, the final assessment
in numerical ratings is based on a contrast equal to grey scale
grade 4 between exposed and unexposed portions of the
specimen.

6.2.2.3 Heplace the cover AB in exactly the same position and
continue tp expose until a change in Reference 4 or L3 can be
perceived pqual to grey scale grade 4-5; at this point fix an addi-
tional covégr, CD, in the position shown in figure 2, overlapping
the first cpver, AB.

6.2.2.4 (ontinue to expose until a change in Reference 6 or
L5 can be|perceived equal to grey scale 4-5, then fix the final
cover, EF| in the position shown in figure 2, the other two
covers remaining in position.

6.2.2.5 Hxpose until either
a) adontrastis produced on Reference 7 or L7 equal to the
contragt illustrated by grey scale grade 4; or

b) a dontrast equal to grey scale grade 3 has been produc-
ed on the most resistant specimen; or

c) forl white (bleached or optically brightened) textiles, a
contrast equal to grey scale grade 4 has been produced.on
the mdst resistant specimen;

NOTE { This may occur before the fadmg defined-in6.2.2.3 or
6.2.2.4 has taken place.

whichever| occurs first.

6.2.3 Method 3

Where the test is to be used.to’/check conformity with a per-
formance | specification, /it\.is permissible to expose the
specimeng with two refergnces only: that specified as minimum
e below it{ Continue exposure until grey scale grade
scalevgrade 3 contrasts have been produced on

or opticall)
scale grad
areas of the minimum reference

6.2.4 Method 4

Where the test is to be used to check conformity with an
agreed upon reference sample, it is permissible to expose the
specimens with the reference sample only. Continue exposure
until grey scale grade 4 and/or grey scale grade 3 contrasts
have been produced on the reference sample. For white
{bleached or optically brightened) textiles, continue exposure
until a grey scale grade 4 contrast has been produced on the
reference sample.

7-2 Remomﬁ'rrre'r:uvars—rms-revearrn'g-mrsgrcimens and
references two or three areas, depending on the method used,

which have been exposed for different times, together with at

least one area which has rot been exposed to lig
the changes of the specimen with the, televant

ht. Compare
changes of

the references under suitable illumination (see 1$0 105-A01,

clause 13). For white (bleached orvoptically brig

htened) tex-

tiles, the use of artificial daylight produced iy a colour

matching lamp (4.2.5) is recommended and is

hecessary in

cases of dispute, unless gtherwise agreed. The light fastness of
the specimen is the.humber of the reference which shows
similar changes in calour (visual contrast between prosed and

unexposed parts of the specimen). If the spec)
changes in coloUr which are nearer to the imagin

men shows
ry reference

midway between any two consecutive refererices the in-

termediate rating, for example 3-4 or L2-L3, shall

If different assessments are obtained at the differe,

be given.

t degrees of

contrast, the light fastness of the specimen is the arithmetic
mean of these expressed to the nearest half or whole grade.
When three areas are being rated, take the mean of the con-
trasts closest to grey scale grades 4 and 3. Assessments,
however, shall be confined to whole or midway fatings only.
When the arithmetic mean gives a quarter or three-quarter
rating, the assessment is defined as the next higher half or
whole grade.

However, to avoid a misrating of the light fasfness of the
specimen due to its photochromism, the specimen should be
allowed to condition in the dark at room temperature for 24 h
before assessing the light fastness (see 1ISO 105-805).

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

7.4 Comparison of the changes in the spgcimen with
changes in the references may be facilitated by surrounding the
spemmen wnth a mask of neutral grey colour approximately

A NES and 2 (approxi-
mately Munsell N5) and surroundrng the references in turn with
a similar mask of equal aperture.

7.5 If the light fastness is equal to or higher than 4 or L3,
preliminary assessment based on the contrast equal to grey
scale grade 4-5 (see 6.2.1.2 and 6.2.2.2) becomes significant; if
this preliminary assessment is 3 or lower or L2, it shall be in-
cluded in the rating in brackets. For example, a rating of 6{(3) or
L5(L2) indicates that the specimen changes very slightly in the
test when Reference 3 or L2 just begins to fade, but that on
continuing the exposure the resistance to light is equal to that
of Reference 6 or L5.
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7.6 If the specimen is photochromic, the light fastness rating
shall include a P bracketed with the rating obtained from the test
for photochromism, for example 6(P3-4) (see ISO 105-B05).

7.7 The term "change in colour” includes change in. hue,
depth, brightness, or any combination of these characteristics
of colour (see 1SO 105-A02, sub-clause 2.6)..

7.8 Exposures based on a performance reference (see 6.2.3)
or together with an agreed upon reference sampie (see 6.2.4)
shall be assessed by comparison of the colour changes of the

9 Notes

9.1 If a glass or water filter is used to eliminate excess infra-
red radiation so as to meet the temperature conditions specified
in 4.2, frequent cleaning shall be carried out to avoid unwanted
filtering caused by dirt (see B.1.4).

9.2 The black panel thermometer shall consist of a metal
panel at least 4,6 cm % 10 cm whose temperature is measured
with a thermometer or a thermocouple with its sensitive portion

specimen and the references. If the specimen shows no greater
change .in colpur than the performance reference or the
reference sample, the light fastness shall be classified ‘‘satisfac-
tory”’; if the sppcimen shows a greater change in colour than
the performande reference or the reference sample, the light
fastness shall be classified "unsatisfactory’’.

“‘4‘@’”{1 %/‘

8 Test repprt
Preametty i,

8.1 For method 1 0or 2

Report the numerical rating for the light fastness. The light fast-
ness rating-shall be expressed either

a) by the figure alone {(when using the references desig-
nated.1 to §); or

b) together with the prefix L (when using the references
designated |2 to L9).

If this rating equal to or higher than 4 or L3 and the
preliminary ass¢ssment is equal to or lower than 3 or L2, report
the latter figurg in brackets. If the specimen is photochromic,
the light fastnass shall be followed by a P bracketed together
with the grey scale rating.

8.2 For method 3 or 4

Report the clgssification "satisfactory”’ of._‘‘unsatisfactory’’
together with [the performance reference ‘or the reference
sample used.

8.3 Report the apparatus used, the method :and the exposure
conditions.

ey~

:um*edﬂﬂ'ﬂmmhndwguudumcrvmh-rhemﬂel; The
side of the panel facing the light source shall be black with a

reflectance of less than 5 % throughout the spectrum re¢aching
the specimen; the side of the panel not facing the light|source
shall be thermally isolated (see also B.1.5).

9.3 Effective humidity descriptions:

9.3.1 Qualitative

The combination of airand surface temperatures @nd. air
relative humidity which governs the moisture content| of the
surface of the specimen during exposure.

9.3.2 Quantitative

The effective humidity can be measured only by detefmining
thelight fastness of a specific humidity test control such as that
described in 4.1.3. This control has been calibrated by exposing
it facing south in several West European locations at different
times of the year, the exposures.being made together with the
references in sealed vessels containing air maintained fat con-
stant 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 ISO 105-B01 in temperate zones, its light fastness wap found
to be, on average, 5.

shift position, or texture which may make evaluation ¢f small
areas difficult, shall be tested with an exposed area mot less
than 5 cm X 4 cm and preferably larger (see 5.4}.

9.4 Pile fabrics, such as carpets, which have fibres t}at may
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Light fastness

L \
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3 | | \X

0 0.2 N 4 50 6 M 8 90 10

Effective humidity, %

Figure 3 — Mean values obtained from exposures described in 9.3.2
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Annex A

Apparatus for determining light fastness with air-cooled xenon arc lamps

(This annex forms an integral part of the standard.)

A.1 Description and conditions of use

via spray jets or by means of an ultrasonic humidification
device, whilst, in the case of the apparatus with a 4 500 W
xenon _arc lamp, water is atomized very finely via an_aerosol

A.1.1 The te
with an air-cooled xenon arc lamp as the source of radiation.
There are two different models of the apparatus using xenon
arc lamps with d wattage of 1 500 W or 4 500 W. The xenon arc
lamp is surrounded by a filter system consisting of a quartz
inner cylinder, an additional lamp-chimney of seven heat filters
and an outer cylinder of ultra-violet special glass. With this
filtering device the requirements given in 4.2.1 are satisfied.

ing device is copled by a current of air. This cooling air should

A.1.2 The spfce between the xenon arc lamp and the filter-
be discharged into the open.

A.1.3 The decrease in intensity of air-cooled xenon arc
lamps due to agping is small. After 1 500 h of use, the radiation
flux has droppdd to approximately 90 % and replacement of
the lamps is recommended.

The change in the transmission properties of the heat filter due
to ageing can be eliminated almost entirely by replacing the
oldest filter in rgtation after 500 h.

A.1.4 Slot-in|specimen holders are mounted on a revolving
rack and at a giyen distance in circular fashion around the ver-
tical lamp unit. The rack rotates at 5 min - 1. After each revolu-
tion of the rack,|the sample holders are turned 180° about'their
longitudinal axig.

The surface ar¢a of specimen radiated at/any one time is
450 cm2in the cpse of the test apparatus with a1 500 W xenon
arc lamp and 1 cm? with a 4 500 W-xenon arc lamp.

A.1.5 An air|current generated with a blower is directed
through the test chamber and ‘over the surface of the sample.
In the case of the apparatus with a 1 500 W xenon arc lamp,
the test chambef is air conditioned by adding moisture to the air

device and added to the air current. Measurement and ¢ontrol
of the relative humidity in the test chamber is carried-out either
by a contact hygrometer or by electronic means.

A.1.6  The exposure conditions, relative to) effective Humidi-
ty, laid down in the present specifications/are achieved in the
test apparatus by regulating the relative humidity of the air
within certain values, which are given in the instructigns for
using the apparatus.

The test chamber temperature and black panel temperature can

- be influenced by appropriately throttling the air supply.|In the

case of the apparatus with a 4 500 W xenon arc lamp, it is
possible, by connécting to a heating and/or cooling device, to
control the test chamber temperature over a wide range.

A.2 -Description and conditions of use of an
alternative system

A.2.1 Except for the changes given in A.2.2 and |A.2.3,
the description and conditions of use of this apparatus are
similar to those given in clause A.1.

A.2.2 There are three different models of the apparatus,
with a wattage of 1 500 W, 2 500 W or 4 500 W. The xerjon arc
lamp is surrounded by a filter system consisting of an outer
cylinder of ultra-violet special glass and a lamp-chimney of six
heat filters.

A.2.3 After each revolution of the rack, the sample holders
are either turned 180° about their longitudinal axis or always
face the xenon arc lamp for the 1 500 W type. The sample
holders always face the xenon arc lamp for the 2 500 W and
4 500 W types.
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Annex B

Apparatus for determining light fastness with water-cooled
xenon arc lamps

(This annex forms an integral part of the standard.)

B.1 Description and conditions of use

and subjected to the same mfluences as the test specimens.

B.1.1 e test apparatus (see also clause B.2) employed
utilizes a lpng-arc water-cooled xenon arc lamp as the source of
radiation. [While all of the xenon arc lamps employed are of the

same genpral type, different size lamps operated in different
wattage ranges are employed in several sizes and types of ap-
paratus. Ih each of the various models ¢f exposure apparatus,
the diameter of the specimen rack and the size and wattage of
the lamp dre chosen so that when the specimens are exposed in
holders the irradiance at the face of the specimen is at the ap-
propriate [evel.

B.1.2
tube, an inner filter glass, an outer filter glass and the necessary
hardware| For colour fastness tests, a borosilicate (Corning
r and soda-lime (Kimble R6) outer filter glass are used
b irradiation at the specimen has a lower spectral cut-
oximately that of window-glass. Other filter glasses
ble with different spectral cut-offs but these should
not be used for light fastness tests. Because of transmission
changes (polarization), outer filter glasses should be discarded
after 2 000 h of use and inner filter glasses discarded after 400 h
of use. Xgnon burners, because of a drop off of intensity with
continued| use, should be discarded when they no longer will
produce adequate fading in 25 h of exposure.

B.1.3 Al xenon arc exposure apparatus.is:equipped with
suitable starters, reactance transformers and indicating and
control equipment for either manually ar automatically control-
ling the wattage of the lamp. In manually controlled units, the
wattage of the lamp may requirelperiodic adjustment to main-
tain adequate fading in 20 + &-hof operation.

B.1.4 To prevent contamination and minimize the formation
of deposits on the burner tube and filter glasses, distilled or
deionized |water is-circulated through the lamp assembly at an
approximate minimum flow rate of 380:1/h, and is polished by
the use of a-mixed bed delonlzer just ahead of the lamp. The
recirculatad aminating it by

e Xxenon arc |amp used consists of a xenon burner

chamber in the base of the instrument.

The b ge stainless
steel panel 7 cm x 14,9 cm to which is mechanidally fastened
either a stainless steel bimetallic dial-type-thermometer or a
stainless steel resistance thermometer element. The sensitive
portion in each case is centred on the panel botH from top to
bottom and from side to side. The face of the parjel is finished
with a black enamel having high absorption of light.

B.1.6 The exposure apparatus is enclosed in [an insulated
cabinet to minimize~ the effects of variatign in room
temperature. A ventilating system provides a congtant volume
of air through the-test chamber and over the test specimens.
The temperature of the air is automatically controlled by cir-
culating warm air - from the test chamber mixed| with cooler
room air.{Moisture in the amount required to: fnaintain the
specified relative humidity of the exit air from the test chamber
as measured by wet and dry bulb temperatures nay be added
to (the air stream as it passes through the air [conditioning

B.1.7 A cylindrical vertical or inclined frame or fack support-
ing the specimen holders is rotated at 1 min—1 around the
lamp, which is located centrally with respect to the specimen
rack so that the effective arc is centred both horjzontaily and
vertically relative to the exposure area of the sample holders.

B.1.8 Apparatus for use in this method is equjpped with a
timer unit for controlling the length of exposurg. Some ap-
paratus is also equipped with control equipment fgr turning the
arc lamp on and off to produce predetermined periods of light
and darkness each at a controlled temperature|and relative
humidity.

B.2 Description and conditions of use of an
alternative system

B21 Exc d B.2.3, the

the use of a heat-exchange unit employing either tap water or
refrigerant as the heat-transfer medium.

B.1.5 Accurate, ciose control of testing temperature,
because of the sensitivity to temperature of some fabrics, is
extremely important in tests made by this procedure. The
temperature is measured and controlled on the basis of a black
panel thermometer, which is mounted on the revolving
specimen rack so that its face is in the same relative position

description and conditions of use of this apparatus are similar
to those given in clause B.1.

B.2.2 There are two different models of the apparatus, with
a wattage of 2 500 W or 6 000 W.

B.2.3 After each revolution of the rack, the sample holders
are turned 180° about their longitudinal axis.
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