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FOREWORD

1ISO {the Interrlational Organization for Standardization) is a worldwide federation
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Member Body |nterested in a subject for which a Technical Committee has been set
up has the right to be represented on that Committee. International organizations,
governmental apd non-governmental, in liaison with [SO, also take part in the work.

Draft Internatipnal Standards adopted by the Technical Committees are circulated
to the Membdr Bodies for approval before their acceptance as International
Standards by tHe ISO Council.
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INTERNATIONAL STANDARD

ISO 105/V1-1972 (E)

Tests for colour fastness of textiles — Sixth series

1 SCOPE AND FIELD OF APPLICATION

This method is intended for assessing the resistance of
the colpur of textiles of all kinds and in all forms to
dry cleaping.

This méthod is not suitable for the evaluation of the
durability of textile finishes, nor is it intended for use in
evaluatihg the resistance of colours to spot and stain

removal| procedures used by the drycleaner (see 7.1¢Cand
7.2).

2 PRINCIPLE

A specifnen of the textile in contactwith cotton fabric and
non-corfodible steel disks is agitated in perchloroethylene
(see 7.2| and 7.3), then squeezéd or centrifuged, and dried
in hot ajir. The change of celour in the specimen is assessed
with thq standard grey scales.

3 APPARATUS AND REAGENTS

PART 1
COLOUR FASTNESS TO DRY CLEANING

3.5 Perchloroethylene, which must be stored| over anhy-
drous sodium carbonate to neutralize any hydrochloric acid
formed.

36" Grey scale, for assessing change in colour?)|.

4 SPECIMEN

4.1 If the textile to be tested is fabric, use|a specimen
100 mm X 40 mm.

4.2 |f the textile to be tested is yarn, knit if into fabric
and use a specimen 100 mm X 40 mm.

5 PROCEDURE

5.1 Prepare a bag with inside dimgnsions of
100 mm X 100 mm using the undyed cotton| twill cloth
{see 3.4} by sewing together two squares of this cloth
around three sides. Place the specimen and 12 steel disks

{see—3-3)—inside—the—bag—Close—the bag-byamy convenient

3.1 Appropriate mechanical apparatus for shaking the
containers (see 7.4 and 7.5)

3.2 Glass or stainless-steel containers, of approximately
550 mi capacity, which can be closed using solvent-resistant
gaskets.

3.3 Non-corrodible steel disks, 30 £ 2 mm X 3+ 0,5 mm,
smooth and free from rough edges, of mass 20 + 2 g.

3.4 Undyed cotton ““twill” cloth, of mass 270 £ 70 g/m?,
free from finishes and cut into samples 120 mm X 120 mm,

1) See ISO/R 105/1, Parts 1 and 2.

means.

5.2 Place the bag containing the specimen and the steel
disks in the container and add 200 ml of perchloroethylene
at 30 + 2 °C. Treat the specimen for 30 min at 30 + 2 °C in
the specified equipment (see 7.4).

5.3 Remove the bag from the container, withdraw the
specimen, place it between absorbent paper or cloth and
squeeze or centrifuge to remove surplus solvent. Dry the
specimen freely suspended in hot air at a temperature of
60+ 5 °C.


https://standardsiso.com/api/?name=2ac69c804a56273dad7c8fa76d05aacc

ISO 105/V1-1972 (E)

5.4 Assess the change in colour of the specimen with the
standard grey scale.

6 REPORT

Report the numerical rating for the change in colour of the
test specimen,

7 NOTES

a critical factor in assessing colour fastness. This test gives
results which correlate satisfactorily with those obtained in
commercial dry cleaning.

73 In recording fastness to dry cleaning,
perchloroethylene must be used, but the results obtained
with other solvents may be recorded in addition if this
information is required.

7.4 A suitable mechanical device consists of a water bath

containing a rotatable shaft which supports, radially, glass

7.1 This test ¢overs colour fastness to dry cleaning only;
commercial dry cleaning practice normally involves other
operations suct| as water spotting, solvent spotting, steam
pressing, etc., for which other standard test methods are
available if the [full “’dry cleanability’”” of the textile is to be
assessed.

7.2 The presence of absorbed water in either the fabric or
dry cleaning sdlution, or the presence of a detergent and
water in the dry cleaning solution, has not been found to be

or stainless steel containers (75 * 5 mm diameter X
125 = 10 mm high) of approximately 550 * 50 mt capacity,
the bottom of the containers being 45 * 10-7mm [from
the centre of the shaft. The shaft container. assembly is
rotated at a speed of 40 * 2 rev/min. The’ temperatdre of
the water bath is thermostatically contsolled to maiptain
the test solvent at 30 = 2 °C.

7.5 Other mechanical devices_may be used for the test
provided the results are identical to those obtained|with
apparatus conforming to the description given in 7.4.
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PART 2
COLOUR FASTNESS TO LIGHT : DAYLIGHT (L-TEST)"

1 SCOPE AND FIELD OF APPLICATION

This method is intended for assessing the resistance of
the colour of textiles of all kinds and in all forms to the
action of daylight on the basis of light fastness standards,
or a mutually agreed-upon standard sample.

dust and automobile exhaust fumes. The rack shall be
placed so that shadows of surrounding objects will not fall
on the exposed textiles and constructed so that the latter
are firmly held. There shall be free circulation of air behind
the mounted specimens and the rack shall be covered with
window glass to protect the specimens from rain and other

The method may be used for rating colour fastness of dyes
by apglying the dye to textiles by a specified procedure and
at a sgecified depth of colour, and testing the dyed textiles.

I the;Le is a possibility of the sample being photochromic,
then the test for photochromism shall be applied.

NOTE |- Since differences in outdoor fading may be caused by the
influenge of atmospheric contaminants, gas and ozone fading

standarfls may be exposed simultaneously with the biue wool cloth
light fagtness standards.

2 PR|NCIPLE

A spegimen of the textile together with the standard, or
standalds, is exposed to daylight continuously, 24 h a day,
under [prescribed conditions including protection from rain.
The fastness is assessed by comparing the fading of the
textilelwith that of the standards.

3 STANDARDS AND EQUIPMENT
3.1 Standards

3.1.1 | Grey scale, for assessing(change in colour?),

3.1.2 | Blue wool cloth tight fastness standards (see 7.1).

3.2 Hquipment

3.2.1 | EXposure rack

Facing -
the Southern Hemisphere, and sloping at an angle from the
horizontal approximately equal to the latitude of the place
where the exposure is made, the rack shall be sited
preferably in a non-residential, non-industrial area free from

elements of the weather. The glass employed shall be a
good grade of clear, flat, drawn sheet glass (sée 7.2). It shall
be cleaned at least once each day and-repldced after one
year of use.

The minimum permissible distance between [the glass and
the specimens is 76 mm. |h ‘order to minimize shadows
from the sides of the cabinet due to the varying angle of the
sun, the usable exposure area under the glass is limited to
that of the glass coverreduced on each sidg by twice the
distance from the glass cover to the specimen.

3.2.2 Cardboard (see 7.3).

3.2.3\/nstruments suitable for determining maximum,
mifimum and average daily temperatures apnd humidities
(see 7.4).

4 SPECIMEN

Use an area of textile measuring n¢t less than
30 mm X 60 mm, with the exposed area pot less than
30 mm X 30 mm adjacent to an unexposed drea having the
same dimensions. The specimen may be a $§trip of cloth,
yarns wound close together on a card or lajd parallel and
fastened on a card, or a mat of fibres| combed and
compressed to give a uniform surface and [fastened on a
card.

5 PROCEDURE

5.1 For exposures employing standards

5.1.1 Mount a set of standards and the sgecimens to be
tested on cardboard as shown in Figure 1 with an opaque
cover (see 3.2.2) across one-half of each of the standards
i ; ecimens are to
be exposed, they may be mounted in the same manner on
as many additional cards as are necessary. As an aid in
rating, each standard and specimen to be compared shall
have the same area.

1) This test is mostly used in the countries of North America. It differs from the test in ISO/R 105/1, Part 11 — Colour fastness to./ight :
Daylight, in several respects but especially in the standard Blue Scale (L2 — L9). The light fastness ratings of the two tests are not directly

comparable.

2) See ISO/R 105/1, Parts 1 and 2.


https://standardsiso.com/api/?name=2ac69c804a56273dad7c8fa76d05aacc

ISO 105/V1-1972 (E)

5.1.2 Expose the specimens and standards simultaneously
to daylight under the conditions described above. The
specimens and standards remain in the cabinet 24 h per
day and are removed only for inspection.

5.1.3 Follow the effect of daylight by frequently
removing the cover and inspecting the standards. Continue
the exposure until the change in colour {see 7.5} of the
exposed and covered portions of the standard L2 equals the
contrast between the two gre olo hips § ating
Grade 4 on thel grey scale. When this occurs, uncover all
specimens and remove from the exposure cabinet
Standard L2 angl those specimens which have a difference
in colour betwepn the exposed and covered portions equal
to or greater than Grade 4 of the grey scale.

5.1.4 Re-cover|the remaining standards and test specimens
and continue thie exposure until the change in colour of the
exposed and coyered portions of the next higher numbered
standard equald Grade 4 on the grey scale. Uncover all
specimens and [remove the standard and those specimens
which at that time show a difference in colour between the
exposed and cpvered portions equal to or greater than
Grade 4 on the grey scale.

5.1.56 Continug the exposure, removing successively higher
numbered standards and specimens which show equal or
greater colour |change whenever the standard shows a
difference in cdlour of Grade 4 on the grey scale until all
standards and/dr specimens exhibit a difference in colour
between the ekposed and unexposed portions equal to
Grade 4 on the grey scale.

5.2 For exposures employing a standard sample

5.2.1 Mount the standard sample and one or more test
specimens on d¢ardboard as shown in( Fidure 2 with an
opaque cover agross one-half of each-0f the standard and
test specimens. [Where a large numbeér of specimens are to
be exposed they may be mounted.in the same manner on as
many additional| cards as are pecessary.

5.2.2 Follow [the effect of daylight by frequently
removing the coverand inspecting the standard. Continue
the exposure yniilythe standard sample is equal to the

5.3 Additional recommended practices applicable to all of
the above procedures

5.3.1 Alternatively, when desired, a second set of stan-
dards and specimens may be exposed until a grey scale
Grade 3 colour change is obtained between the covered
portion and the exposed area.

5.3.2 Compare the covered portion of each exposed
standard—and—spesimen—with—a—correspondina—pieee—which
has not been in the exposure cabinet. A difference in cglour
between original material and the covered portion. of the
exposed specimen indicates that the textile. has been
affected by some agent other than light, such ‘as heat|or a
reactive gas in the atmosphere. Note this/fact in the rdport
of the test.

5.3.3 In many cases, high humidity in combination with
atmospheric contaminants have-“been found to proguce
colour changes as great as those produced by light. |it is
therefore recommended~that a duplicate set of |test
specimens and standards mounted on cardboard, but| not
masked, be exposed simultaneously in another cabingt of
the same type .as\used in the daylight exposures but with
the glass covered*with an opaque material so that the Jight
is excluded.\Since there is a combined effect of ljght,
temperature, humidity and atmospheric contaminanls], it
cannot be assumed that a comparison between specifnens
exposed in the covered cabinet, and in the uncovered
cabinet under glass, will permit separating the effects
produced by light only. However, a comparison of the two
sets of specimens with a piece of the original textile which
has not been in an exposure cabinet will indicate whether a
material is sensitive to moisture and atmospheric
contaminants and may help to explain why differgnces
occur in the relationship between the specimens and the
standards in daylight exposures made at different timeg and
at different locations.

5.4 Classification based on light fastness standards

5.4.1 Classify the colour fastness to light of a dyestuff by
classifying the fastness of dyeings made from it and indjcate
the kind of fibre to which it was applied, the methdd of
application, strength of dyeing, and nature of finighing
treatments, if any.

contrast betweermr—the—two—grey cotour—chips—iHustrating——54:2—Where—different—classifteations—are—obtatred—at the

Grade 4 on the grey scale. Remove both the standard and
the specimens.

grey scale Grades 4 and 3 levels of colour change, report the
average of these as the light fastness classification.
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5.4.3 Classify the colour fastness to light according to the following :

Less colour change Equal but no greater change More colour change The light fastness
than standard in cotour than standard than standard is class
- - L2 1
- L2 L3 2
L2 - L3 2-3
— L3 L4 3
T3 — L4 34
- L4 L5 4
L4 - L5 4-5
- L5 L6 5
L5 — L6 5-6
- L6 L7 6
L6 - L7 6-7
— L7 L8 7
L7 — L8 7-8
- L8 L9 8
L8 - L9 89
_ L9 = 9

5.5 Classification based upon a standard sample

6.2:3 \The amount of colour change in tern
scale” produced by simultaneous exposure

s of the grey
n a covered

When the agreed-upon standard sample and the specimen cabinet when compared with the original sample which has
have bgen exposed together until the standard has a change hot been placed in the cabinet.
in colopr equal to Grade 4 on the grey scale, the fastness is
classifi d satisfactory™ if the specurI\en shpws no Ig’;r-eater 6.2.4 Any variation from the specified conditfions.
change|in colour than the standard; ““unsatisfactory’’ jif the
specimen has a greater change in colour than the_standard.
7 NOTES
6 REPORT 7.1 The eight Light Fastness Standards?’ |are specially
prepared by blending varying proportions of wool dyed
6.1 Regport the numerical ratings for the change in colour with C.I. Mordant Blue 1 (C.1. 43830), and wgol dyed with

for the

test specimen, the method employed and the date

and Io\](ation of the exposurey

C.I. Solubilized Vat Blue 8 (C.l. 73801}, so th{
numbered standard is approximately twice 4§
preceding standard. The two primaries are s
and the blending proportions adjusted so

t each higher
s fast as the
pecially dyed
that repeat

6.2 hen available {include in the report the following : productions of the standards have the |same fading
characteristics. It has been found in repeat production of
6.2.1 |Daily air'temperatures and relative humidities. the standards that the amount of each ,.:}iye and the
proportion of the fugitive and fast dyed primlaries must be
6.2.2 |Any ‘differences observed between covered portions adjusted to obtain the same fading behaviour §n the various
of the [test/specimen and the original sample which has not standards. The dyeing strengths of the two primaries and

heen placed in the cabinet. the blending proportions are intentionally omitted.

1) Available from American Association of Textile Chemists and Colorists P.O. Box 12215, Research Triangle Park, North Carolina 27709,
U.S.A.
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7.2 The glass shall be 2,0 to 2,56 mm thick, free from
bubbles or other imperfections, with a lower cut-off at
approximately 310 nm with an increase in transmisssion to
approximately 90% at 370 to 380 nm. This glass is
described in the manufacturers’ catalogues as transmitting a
minimum of 77 % ultraviolet, 90 % Htluminant C (average
daylight) at 85 % total radiation. Transmittance curves of
two panels secured from dealer stock showed no
transmittance below 310 nm, close to a straight-line rise to
90% at 370 to 380 nm and 90 % transmittance in the
visible region to 700 nm.

7.4 For use in measuring temperature and relative
humidity of the air in the vicinity of test cabinets, any
suitable indicating or recording instruments may be used.
Continuous recording of temperature and relative humidity
is preferable.

7.5 The term change in colour includes not only true
“fading’’ i.e. destruction of dyes, but also changes in hue,
depth, brightness, or any combination of these
characteristics of colour. If the difference in colour is a
change of hue or brightness, this can be indicated by

7.3 Cardboard| 41 kg*) White Index Bristol, 160 g/m2**)
obtainable frofgn stationery stores and dealers in artists’
supplies. The fover must make tight contact with the
specimens, angl when removed temporarily, must be
replaced in exagtly the same position as before.

adding abbreviations, as follows, to the numerical_cplour
fastness rating :

R~= Redder
B’= Dulier

Bl. = Bluer G = Greener

Y = Yellower Br. = Brighter

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

W = Weaker Str. = Stronger

* U.S.A. designation of the mass of the board.

** PDesignation of the grammage in accordance with ISO/R 536, Determination of paper substance,

6
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PART 3
COLOUR FASTNESS TO WEATHERING : OUTDOOR EXPOSURE

1 SCOPE AND FIELD OF APPLICATION

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

(see 4.1} is firmly held. There shall be free circulation of
the air behind the mounted specimens.

3.2.2 Exposure rack for standards

Oriented as in 3.2.1 but designed to take mounted sets of

If therp is a possibility of the sample being photochromic,
then the test for photochromism shall be applied.

NOTE 1 Since differences in outdoor fading may be caused by the
influenge of atmospheric contaminants, gas and ozone fading
standards may be exposed simultaneously with the blue wool cloth
light fasfness standards.

2 PRINCIPLE

Specinfens of the textile are exposed under specified
conditions in the open air without any protection from
weathdring. At the same time and in the same place, eight
dyed ool standards are exposed to daylight but are
protected from rain, snow, etc., by a sheet of window glass.
The fdstness is assessed by comparing the fading of the
textile jwith that of the standards.

The wide variations in conditions under which outdoor
exposyres are usually carried out make it desirable to make
replicafe exposures starting at different times of the year
The npost reliable indication of weathering fastness is
obtaingd by taking the mean of several exposures.

3 STANDARDS AND EQUIPMENT

3.1 Standards

The sthndards used in this test.are those specified for the
test Cdlour fastness to light = Daylight’ ),

3.2 Epuipment

3.2.1 |Exposurerack for specimens

Facing dué.south in the Northern Hemisphere, due north in
the Soluthern Hemisphere, and sloping at an angle from the

light fastness standards, the racks are covered|with window

glass as described in the test Colour fastfiss to light :
DaylightV).

3.2.3 Opaque cardboard, or other thin opafjue material
for example, thin sheet aluminitm or cardboard covered
with aluminium foil.

3.2.4 Grey scale for.assessing change in colouf’,

4 SPECIMEN

4.1 |f the textile to be tested is fabric, two specimens each
measuring at least 30 mm X 30 mm are| used. The
specimens can be attached directly to the gxposure rack
{see 5.1} or sewn along each side on to a pieg¢e of scoured,
undyed cloth made of hydrophobic fibre such as polyester
or acrylic.

4.2 If the textile to be tested is yarn, it shall|be knitted or
woven into fabric and treated as in 4.1.
Loose material is not suitable for weathering tpsts.

4.3 Reference samples identical to those to|be tested are

required for comparison with the specimens during
weathering.

4.4 Mount strips of light fastness standards jon cardboard
and cover the middle third as described in tHe test Colour
fastness to light : Daylight1).

5 PROCEDURE

horizontal approximately equal to the latitude o1 the place
where the exposure is made, the rack shall be sited
preferably in a non-residential, non-industrial area free from
dust and automobile exhaust fumes. The rack shall be
placed so that shadows of surrounding objects will not fall
on the exposed textiles and constructed so that the
specimens or the cloth on which the specimens are sewn

1) See ISO/R 105/1, Parts 1, 2and 11.

5.1 Firmly attach to the exposure rack (see 3.2.1) the
specimens or the cloth to which the specimens have been
sewn. Place the mounted and partially covered standards on
the glass-covered rack {see 3.2.2). Expose the specimens
and standards simultaneously, 24 h per day, for such times
as are necessary to evaluate the weathering fastness, using
either Method 1 or Method 2 (see 5.2 and 5.3).
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5.2 Method 1

5.2.1 This method is considered most satisfactory and
shall be used in cases of dispute. It requires one set of
standards for each specimen under test and is therefore
impracticable when a large number of specimens have to be
tested concurrently; in such cases, Method 2 (see 5.3) shall
be used.

5.2.2 Expose the specimens and the standards under the
conditions described in 5.1 until the contrast between the

5.4 Wash the exposed specimens and a portion of the
original fabric measuring at least 30 mm X 30 mm (in the
absence of undyed cloth) under the conditions specified in
the test Colour fastness to washing : Test 1),

5.5 Trim and mount the washed specimens, one on each
side of the washed original fabric which has been trimmed
to the same size and shape as the specimens. The specimen
exposed for the shorter length of time shall be mounted on
the left.

exposed specinpens and a portion of the original fabric is
equal to Grad¢ 3 on the grey scale. Remove one of the
specimens and cover the left-hand one-third of the
standards with fin additional opaque cover.

5.2.3 Continu

e the exposure until the contrast between

the remaining 4pecimen and a portion of the original fabric

is equal to Gra
a contrast equ
contrast betwe
fabric is equal

e 2 on the grey scale. If standard 7 fades to
hl to Grade 4 on the grey scale before the
n the specimen and a portion of the original
to Grade 2 on the grey scale, the exposure

may be conclugled at this stage and the remaining specimen

and the standar

5.2.4 Both sp
fabric, shall be
and 5.5),

s removed.

pcimens, as well as a portion of the original
washed and prepared for assessment (see 5.4

5.2.5 Assess the weathering fastness in accordance with

the instruction

5.3 Method 2

5.3.1 This mg
specimens is s
enables a large
fastness to be r

5.3.2 Expose
conditions des
exposed and u

given in 5.6 to 5.8,

thod shall be used when theSnumber of
b large that Method 1 is impracticable. |t
number of fabrics differing/in weathering
ted against a single set.of standards.

the specimens and\the standards under the
ribed in 5.1 uptil"the contrast between the
hexposed pottions of standard 6 is equal to

Grade 4 on t

e grey ‘scale. At this stage remove one

specimen from|each pair and cover the left-hand one-third
of the standardp with an additional opaque cover.

5.6 Assess the magnitude of the contrast between the
specimen exposed for the shorter time and\the ofliginal
fabric in terms of the contrasts produced On, the standards
exposed for the same period : the assessthent is the number
of the standard showing the contrast clasest to that ¢f the
specimen. If the specimen shows “changes in dolour
approximately half-way betweeén two standard§ an
appropriate half-rating, for example, 3-4, shall be giver].

5.7 Assess the magnitude of the contrast betweeph the
specimen exposed for the longer time and the offiginal
fabric in terms of{the’ contrasts produced in the standards
exposed for the same period : the assessment is the number
of the standard showing the contrast closest to that ¢f the
specimen. 1T the specimen shows changes approxinpately
half-way-between two standards an appropriate half-rating,
for example, 3-4, shall be given.

5:8" If specimens larger than the standards are expoged, a
mask of a neutral grey colour (approximately Munsell| N/6)
shall be used in the assessment, the mask covering the
surplus area of the specimens and leaving an area eqlial to
that of the standards open for comparative evaluation,

6 REPORT

Report the numerical rating for weathering fasthess :
outdoor exposure. If the two assessments {(see 5.6 and 5.7)
are different, report only the lower. In addition, repoft the
place of exposure and the time of the year.

7 NOTE

The term change in colour includes not only true “fading”’,
i.e. destruction of dyes, but also changes in hue, depth,
brightness or any combination of these characteristics of

5.3.3 Continue the exposure until the contrast between
the fully exposed and unexposed portions of standard 7 is
equal to Grade 4 on the grey scale. Remove the remaining
specimens and the standards.

5.3.4 Wash and dry the exposed specimens and a portion
of the original fabric from each specimen and prepare them
for assessment {see 5.4 and 5.5).

5.3.56 Assess the weathering fastness of each specimen in
accordance with the methods given in 5.6 to 5.8.

1) See ISO/R 105/1V, Part 8.

10
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brightness, this can be indicated by adding abbreviations, as
follows, to the numerical colour fastness rating :

R = Redder
D = Duller

Bl. = Bluer G = Greener

Y = Yellower Br. = Brighter

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

W = Weaker Str. = Stronger
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PART 4
COLOUR FASTNESS TO WEATHERING : XENON ARC LAMP TEST

1 SCOPE AND FIELD OF APPLICATION

This method is intended for assessing the resistance of the
colour_of textiles of all kinds except loose fibres to_the
action| of weather as simulated by exposure in a cabinet
equipged with a xenon arc tamp.

If thefe is a possibility of the sample being photochromic
then the test for photochromism shall be applied.

2 PR|INCIPLE

Specimens of the textile are exposed under specified
conditjons to light from a xenon arc lamp and to a water
spray.| At the same time, eight dyed wool standards are
exposdd to light but are protected from water spray by a
sheet |of window glass. The fastness is assessed by
compdring the fading of the textile with that of the
standaprds.

3 STANDARDS AND EQUIPMENT

3.1 Ytandards

The standards used in this test are those specified for the
test Cdlour fastness to light ; DaylightV:

3.2 Hquipment

3.2.1 | Light source

Xenor} arc lamp of eGirelated colour temperature 5 500 to
6 500(K.

3.2.2 | Filtef;>placed between the light source and the speci-
mens gnd’standards so that the ultraviolet spectrum is stead-
ily redquced. A special kind of glass is used that possessesa

3.2.4 Exposure chamber, well ventilated, for exposure of
the specimens and standards. The air temperature in the
chamber shall be measured with a thermometer whose bulb
fsstyietded—from the diTect Tadiation of the arc (see 7.2.2).

The variation of the light intensity ovefthe a

specimens and standards shall not exceed 20 %.

3.2.4.1 Exposure of specimens

ea covered by

The specimens shall be subjected to an accurgtely adjusted,

reproducible weathering 'cycle (see 7.2.4).

For spraying the specimens, only completely

ion-free water

shall be used. It should be especially noted that this water
must not contain any metal salts. Tubing, tahks and spray

jets must be.6f corrosion resistant material.

The specimens shall be mounted on a suitalle holder (see
7.2.5):The specimens shall completely enclgse the holder
and\the side to be assessed shall not be in|contact with

migtal plates, other specimens, or backing fabrjc.

3.2.4.2 Exposure of light fastness standards

The dyed wool standards {see 3.1) shall be protected from
the water spray by a shield of window glass whilst being

exposed to light in the same xenon arc

lamp as the

specimens. The window-glass used shall have g transparency

of approximately 90 %
completely opaque below 300 to 320 nm.

at 370 to 380nm and be
The glass case

shall be well ventilated, i.e. there shall be ah opening on
the top and another on the bottom to allow a good

circulation of air.

3.2.5 Opaque cardboard, or other thin op
for example, thin sheet aluminium or card
with aluminium foil.

bague material,
board covered

3.2.6 Grey scale, for assessing change in cdlour®,

transparency of 90% at 370 to 380 nm and is opaque
between 300 and 320 nm.

3.2.3 Heat filters

The spectrum of the xenon arc contains an appreciable
amount of infrared radiation which can be minimized by
heat filters. The temperature conditions (see 7.2.3) can
then be satisfied. The filtars shall be cleaned regularly to
avoid undesirable reduction in light intensity.

1) See ISO/R 105/l, Parts 1, 2and 11.

4 SPECIMEN

4.1 If the textile to be tested is fabric,

specimens each of a suitable size mounted
other equipment which will
equipment.

prepare two
on holders or

fit the weathering test

11
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4.2

If the textile to be tested is yarn, it shall be knitted or

woven into fabric and treated as in 4.1.

Loose material

4.3 Mount str
and cover one

is not suitable for weathering tests.

ips of light fastness standards on cardboard
third of it as described in the test Colour

fastness to light : Daylight}

contrast between the specimen and a portion of the original
fabric is equal to Grade 2 on the grey scale, the exposure
may be concluded at this stage and the remaining specimen
and the standards removed.

5.7.4 Both specimens as well as a portion of the original
fabric shall be prepared for assessment (see 5.10).

5.7.5 Assess the weathering fastness in accordance with
the instructions given in 5.11 to 5.13.

5 PROCEDUHR

5.1 Place the
and 7.2.5) in t
24 h each day
5.7 and 5.8).

5.2 At the sa
covered blue sc
glass case in thg

5.3 Only one
weathering and

5.4 Whilst the

E

pecimens mounted on the holders (see 4.1
e frame and expose them to weathering for
ollowing either Method 1 or Method 2 (see

e time, expose the mounted and partially
le standards (see 3.1 and 4.3) to light in the
same frame (see 3.2.4.2 and 7.2.6).

side of the specimen shall be exposed to
light.

specimens are drying, the air in the test

chamber must ot be moistened.

kind of the t

t frame used; a detailed description of a

5.5 The cond%ions of the weathering test depend on the

suitable appara

us is given in 7.2,

5.6 Contrary to stipulations for the outdoor exposure-test,

the specimens
test.

5.7 Method 1

5.7.1 This m4
shall be used
standards for
impracticable W
tested concurrg

must not be washed after the Weathering

thod is considered most satisfactory and
n cases of~dispute. It requires one set of
ach specimen under test and is therefore
hen,a\targe number of specimens have to be
ntly;Nin such cases, Method 2 (see 5.8) shall

be used.

5.8 Method 2

5.8.1 This method shall be used when the number of
specimens is so large that Method 1%\is impracticable. It
enables a large number of fabrics differing in weatHering
fastness to be rated against a single set of standards.

5.8.2 Expose the specimens and the standards undgr the
conditions described”,in” 5.1 to 5.5 until the contrast
between the exposedjand unexposed portions of stan(Iard 6
is equal to Graded on the grey scale. At this stage, renove
one specimen.ftom each pair and cover a second onetthird
of the standards with an additional opaque cover.

5.8.3, Continue the exposure until the contrast between
thestully exposed and unexposed portions of standarg 7 is
equal to Grade 4 on the grey scale. Remove the remgining
specimens and the standards.

5.8.4 Prepare the exposed specimens and a portion gf the
original fabric from each specimen for assessment| (see
5.10).

5.8.5 Assess the weathering fastness of each specimen in
accordance with the methods given in 5.11 to 5.13.

5.9 Before the tested specimens are mounted for assess-
ment, they shall be dried in air at a temperatur¢ not
exceeding 60 °C.

5.10 Trim and mount the tested specimens measuring at

5.7.2 Expose the specimens and the standards under the
conditions described in 5.1 to 5.5 until the contrast
between the exposed specimens and portion of the original
fabric is equal to Grade 3 on the grey scale. Remove one of
the specimens and cover a second one-third of the standards
with an additional opague cover.

5.7.3 Continue the exposure until the contrast between
the remaining specimen and a portion of the original fabric
is equal to Grade 2 on the grey scale. If standard 7 fades to
a contrast equal to Grade 4 on the grey scale before the
1)} See ISO/R 1056/1, Part 11,

12

teast—t5 X360, omne o eacthrside of g portiomof the
original fabric which has been trimmed to the same size and
shape as the specimens. The specimen exposed for the
shorter length of time shall be mounted on the left.

5.11 Assess the magnitude of the contrast between the
specimen exposed for the shorter time and the original
fabric in terms of the contrasts produced on the standards
exposed for the same period : the assessment is the number
of the standard showing the contrast closest to that of the
specimen. If the specimen shows changes in colour
approximately halfway between two standards, an
appropriate half-rating, for example 3-4, shall be given.
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5.12 Assess the magnitude of the contrast between the
specimen exposed for the longer time and the original
fabric in terms of the contrasts produced in the standards
exposed for the same period : the assessment is the number
of the standard showing the contrast closest to that of the
specimen. [f the specimen shows changes in colour
approximately halfway between two standards an
appropriate half-rating, for example 3-4, shall be given.

5.13 If specimens larger than the standards are exposed, a
mask of a neutral grey colour {approximately Munsell N/6)

I1SO 105/V1-1972 (E)

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

W = Weaker

7.2 Test conditions for Xenotest 150", X
and other suitable apparatus

ange in depth,

Str. = Stronger

enotest 450"}

7.2.1 The Xenotest 150 and Xenotest 450 are suitable for
tests for assessing colour fastness of dyed and printed

shall Ee—used—m—rh'e FSSESSITETT, the Taskcovering the
surplus area of the specimens, and leaving an area equal to

that of the standards open for comparative evaluation.

6 REPORT

Report the numerical rating for weathering fastness : xenon
lamp.| i the two assessments (see 5.11 and 5.12) are
differgnt, report only the lower. In addition, report the
modell of the apparatus used for the test.

7 NQOTES

7.1 The term change in colour includes not only true
“fadirlg”, i.e. destruction of dyes, but also changes in hue,
depth| brightness, or any combination of these
charagteristics of colour. If the difference in colour is a
changp of hue or brightness, this can be indicated by adding

abbreyiations, as follows, to the numerical colour fastness
rating :

Bl|= Bluer G = Greener R =-Redder

Y | = Yellower Br. = Brighter  D'=J)Duller

textiles to weathering.

7.2.2 The temperature in the test chamber (gee 3.2.4) shall

not exceed 40 °C during the dryingperiod.

7.2.3 The temperature of ‘the black pa
measured
illumination as the specimens shall not exce
test chamber by mere.than 20 °C at the ma
period (black panel~temperature, see Colo
artificial light : Xénon arc lamp test?),

7.2.4 The specimens shall be exposed in rd
to the following weathering cycle :

Duration of spraying : 1 min (rain period)

Daration of drying

7.2.5 The holders supplied by Quarziampen-(
may be used3,

7.2.6 A case to protect the standards of th
manufactured by Quarzlampen-GmbH. and
the test4),

1 29 min {drying period)

hel which is

in the same~position and under the same

bd that of the
ximum drying
br fastness to

tating holders

smbH., Hanauy,

e blue scale is
s suitable for

1) Made by Quartzlampen-GmbH., Hanau/Main, Germany.
2) See ISO/R 105/V, Part 2.

3) See Textil-Rundschau, 18, {1963}, 2, 78, photo 2, left.
4) Ibid, photo 1.
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PART 5
COLOUR FASTNESS TO NITROGEN OXIDES

T SCOPE AND FIELD OF APPLICATION

This method is intended for assessing the resistance of
the colour of textiles of all kinds and in all forms to the
action of nitrogen oxides produced during combustion of

gas, coal, oil, etc., and when air is passed over heated
filaments.

3.10 Undyed cloth of the same kind of fibres as the
specimen.

3.11 Grey scale, for assessing change in colour?).

Two tgsts differing in severity are provided; one or both of
them thay be used depending on the requirement.

2 PRINCIPLE

Specimens of textiles are exposed to nitrogen oxides in a
closed| container until either one or three subsequent
test-cantrol specimens exposed simultaneously with the test
specinens have changed colour to a predetermined extent.
The change in colour of the specimen is assessed with the
standayd grey scale.

3 APPARATUS AND REAGENTS
3.1 Hxposure chamber (see 8.3).

3.2 Nitric oxide, from a commercially supplied cyliader or
a gengrator (see 8.4). Nitric oxide and nitrogen-oxides are
toxic.| The maximum concentration in a waerKing room
must rjot exceed 5 parts per million.

3.3 Sulphuric acid,
(d = 1,603) per litre.

containing (N\100g of H,S0,

3.4 Saturated solution of_sodium nitrite (NaNO,} in
distillgd water.

3.5 Dilute solution ‘6f sodium hydroxide (approximately
100 g of NaOH per litre).

3.6 Ureaysolution, containing 10 g of NH5,.CO.NH, per

disodium hydrogen orthophosphate (Na,HPO,4.12H,0)
and 0,1 g or less of a rapid wetting surface-active agent, for
example, sodium diocty! sulphosuccinate.

3.7 Test control (see 8.1).

3.8 Standard of fading (see 8.2).

3.9 Syringe, for injection (see 8.5).

1} See ISO/R 105/, Parts 1 and 2.

3.12 Means for providing the standard atmos];herem speci-
fied in section 4.

4 CONDITIONING AND TESTING ATMOSPHERE

The standard atmosphere fortesting textiles2) |i.e. a relative
humidity of 65+ 2 %(ahd temperature of 20 + 2 °C, shall
be used for conditiohing and testing.

5 SPECIMEN

5.1 [f the textile to be tested is fabric, ude a specimen
1008 m X 40 mm.

5.2 If the textile to be tested is yarn, knit|it into fabric
and use a piece 100 mm X 40 mm or wind it[closely round
a piece of cardboard 100 mm X 40 mm to [form a layer
having only the thickness of the yarn.

5.3 If the textile to be tested is loose fibfe, comb and
compress enough of it to form a sheet 100 mm X 40 mm
and sew the sheet on a piece of cotton cloth o support the
fibre.

5.4 Cut a specimen 100 mm X 40 mm of the test control
dyeing (see 3.7) and cut specimens 100 mm X 40 mm of
the undyed cloth {see 3.10).

6 PROCEDURE

; I . 6.1 Mount each specimen by fastening the $horter side to
“Fre’ p\GHgred lat pH 7 by th‘eNadl IdIEtlgon 2o|f| 00’4} g Ofl 2505d|umf a radial arm of the frame of the apparatua (see 8.3 and
dihyd igure Yy _means of an adnhesive o ips. When an

adhesive is used, this must be allowed to dry properly.

6.2 Up to 12 specimens, each 100 mm X 40 mm, may be
mounted in this way for one test. If fewer specimens are to
be tested, fill up with cuttings of undyed fabric of the same
kind to the total number of 12. The test control specimen
is fastened to the test control holder. Condition the test
specimens and control for at least 12 h in the atmosphere
specified in section 4.

2) See ISO/R 139, Standard atmospheres for conditioning and testing textiles.
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6.3 Place the frame with the specimens inside the glass
cylinder and then place the bell-jar on top, put the holder
with the test control specimen through the top plug hole at
the side and adjust the propeller as described in 8.3.

6.4 Adjust
300 rev/min

6.5 Inject

the speed of rotation of the propeller to 200 to
and shield the apparatus from bright light.

0,65 ml of nitric oxide for each litre of

exposure chamber capacity into the bell-jar (see 8.4).

6.6 Testing

6.6.1 Mild

Observe the

standard atmosphere in a suitable apparatus and tested at
room temperature. in this case, conditioned air (20 °C, 65 %
relative humidity) has to be aspirated through the chamber
for 15 min before introducing the nitrogen oxide. The
conditioned air can be provided by passing air through a
wash bottle containing a saturated solution of ammonium
nitrate (NH4NO;) in contact with the solid phase at 20 °C.
The inlet and outlet are closed during the test.

est

test control specimen and when it has faded to

the extent shown by the standard of fading (see 8.2), lift
the bell-jar iipmediately and plunge the specimens and the

test control
3.6). Imme

specimen into the buffered urea solution (see
se a portion of the original textile in the

buffered ureda solution. Follow the procedure described in

6.7 t0 6.9.

6.6.2 Severg test

In cases wh
nitrogen oxi
specimens w
test to an
specimen is

re the mild test does not show the effect of
Hes in actual practice, it is desirable to submit
hich are unchanged on completion of the mild
extended exposure. In such cases, a fresh
exposed for a period as determined by three

subsequent ¢xposures of test control specimens, each until

it has faded
(see 8.2). |

to the extent shown by the standard of fading
n order to maintain the concentration, of

nitrogen oxides in the exposure chamber, inject an addijtional

0,2 mi of ni
capacity aft

kric oxide for each litre of exposure chamber
br each replacement of test control. Lift the

bell-jar immediately and plunge the specimens into the

buffered ur
changed to

ba solution after the third test control has
the extent shown by the\standard of fading.

Also plungjn each test control_6peCimen into the urea

solution im
the procedu

6.7 After |
5 min, squeq
control spe

ediately after it Was ‘been taken out. Follow
e described in 6.7 t076.9.

mmersionNin  the buffered urea solution for
ze, rinsevand dry the specimens and the test
imén,_in air at a temperature not exceeding

60 °C.

7 REPORT

Report the numerical rating for the changejirreoloyr of the
specimen and state which procedure {mild. or sevgre) has
been used.

8 NOTES

8.1 Test control

Secondary cellufose acetate is uniformly dyed in [an open
width dyeing/machine with 0,4 % {(on mass ofl fabric)
Celliton Blue. FFRN (Colour Index Disperse Blug 3) in a
dye-bath*centaining 1 g/l of a neutral non-ionic d{spersing
agent.ata liquor ratio of 10:1.

The dyeing begins at 40 °C and the temperature is faised to
80 °C within 30 min. The dyeing is continued for a further
60 min. The fabric is rinsed in cold water and dried

The colour co-ordinations of this dyeing are x [0,1 988,
vy 0,1 904, Y 23,20 using Illuminant C.

The tolerance may be maximal 2 AN(40) units.

8.2 Standard of fading

This is a fabric of similar appearance dyed to match a faded
specimen of the test control. Both the test contro| and the
standard of fading can be obtained from the |national
standards bodies.

8.3 Suitable testing apparatus is shown in Figured 1 and 2
and consists of a 15 | capacity bell-jar having two plug-holes
on the top and one plug-hole near the bottom. Inside the
bell-jar are placed : a glass cylinder, 165 mm in diameter
and 225 mm in_height, standing on three supports|made of

6.8 Assess the change in colour of the specimen against
the portion of the original textile which has been treated
with buffered urea solution, with the grey scale.

6.9 The test shall be conducted in the standard
atmosphere for testing as specified in section 4, If no
conditioning room is available in which the complete test
can be carried out, the specimen may be conditioned in the

16

inert material (for example, silicone rubber or glass), and a
stainless steel frame for suspending the specimens. Through
one of the top plug-holes passes a spindie bearing a stainless
steel or plastics propeller, 140 mm in diameter, adjusted so
that its lower edge is approximately 20 mm from the upper
rim of the cylinder. A stainless steel rod is let through the
other top plug-hole and holds the test control specimen.
This holder is located between the glass cylinder and the
bell-jar. A ground stainless steel stopper is inserted in the
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bottom plug-hole and contains a screwed insert within
which a silicone-rubber membrane is fitted, the gas being
introduced through this membrane.

NOTE — Any other apparatus yielding the same results can also be
used. Care must be taken to carry out the test under identical
conditions. i.e. the ratio between number of specimens, space in the
test chamber and amount of gas must always be the same,

8.4

ISO 105/V1-1972 (E)

100 mi of diluted sodium hydroxide solution into the sa-
fety trap flask. Close cock 2, open cock 1, allow nitrite
solution to flow slowly and dropwise through cock 1, at the
same time letting the gas formed escape through the dis-
charge tube with cock 5 open. After about 30s, open
cocks 2, 3 and 4, and close cocks 1 and b, fill the gas re-
servoir to about 75 % with gas. Re-open cock 5, and again
allow the gas to escape. This procedure shall be repeated
five times to ensure that the nitric oxide is free of air.

CAU[TTON, The Tilling, emptying, dismantling and cleaning
of the apparatus must be carried out with great care
undgr an exhaust hood or out-of-doors and with the
hands and eyes suitably protected against the concen-
tratdd acid.

Suitable apparatus for the generation of nitric oxide is
shown [in Figure 3. Nitric oxide gas is generated by slowly
running a cold saturated solution of sodium nitrite from a
dropping funne!l with discharge tube into sulphuric acid,
containing 1 100g of H,SO, per litre, contained in a
doubleinecked glass flask of 1 000 m! capacity. The gas
from dither the generator or a commercial cylinder is
conveypd into a triple-necked glass flask equipped with a
displacgment vessel {gas reservoir) after having passed over
diluted|sodium hydroxide solution (see 3.5) in a safety trap
flask. (has is taken from the reservoir by means of a medical
syringe] the needle of which is passed through a
silicond-rubber membrane which is located in a stainless
steel stopper; the needle is then passed through the
silicond-rubber membrane in the bottom plug-hole of the
bell-jar|{see 6.5). The apparatus is operated as follows.

8.4.1 [Starting up the apparatus

Fill ufd the gas reservoir with water. Pour‘about 300 mi
sulphufic acid, containing 1 100 g of H,$0, per litre, into
the ga$ generator. Pour 100 ml of ssaturated solution of
sodiung nitrite into the dropping funnel and approximately

6.4.2 Continuous operation

After the gas reservoir has been filledyand
times, it shall be filled with gas te only
capacity, whereupon cock 3 is closed,” while ¢
are left open in order to prevent excess pt
generator. The gas may now be taken. F
supplied to the reservoir by allowing a few i
sodium nitrite solution-to‘react. It is permiss

emptied five
50% of its
ocks 4 and 5
essure in the
urther gas is
hore drops of
ble to fill the

gas reservoir up to 90'%/of its capacity only when a further
supply of gas is prevented by closing cock 3, but the gas
generator must then be kept open to the atmosphere via
cocks 1 and 2,

8.4.3 _Réfilling the gas generator

8.4.3.1 The pressure in the gas generator {s released by
closing cock 3 and opening cock b, so that it can then be
dismantled, cleaned and refilled.

8.4.3.2 After re-assembly and re-stocking| with nitrite
solution and sulphuric acid, the procedure dgscribed under
8.4.1 is repeated.

8.5 A medical syringe is best suited to the injection of the
nitric oxide. For a larger exposure chamber, the gas can also
be measured and transferred from the gas rdservoir to the
exposure chamber by means of a gas burette.
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