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Forewonli

ISO (the Internmational Organization for Standardization) is a worldwide federation of
national standgrds bodies (ISO member bodies). The work of preparing International
Standards is nprmally 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, govern-
mental and nop-governmental, in liaison with ISO, also take part in the work.

Draft Internatignal Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as international Standards by
the ISO Councjl. They are approved in accordance with ISO procedures requiring at
least 75 % appfoval by the member bodies voting.

International Standard ISO 105-A01 was prepared by Technical Committee ISO/T.€.38,
Textiles.

This third editioh cancels and replaces the second edition (included in ISO\105-A : 1984),
of which it congtitutes a minor revision.

ISO 105 was previously published in thirteen “parts”, each designated by a letter (e.g.
“Part A"'), with publication dates between 1978 and 1985 Each part contained a series
of “‘sections” gach designated by the respective part(étter and by a two-digit serial
number (e.g. “Bection A01”). These sections are now being republished as separate
documents, thgmselves designated “parts” but.retaining their earlier alphanumeric
designations.

Users should npte that all International Standards undergo revision from time to time
and that any rpference made herein. tg7any other International Standard implies its
latest edition, dnless otherwise stated.

© International Organization for Standardization, 1987 @

Printed in Switzerland
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Textiles — Tests for colour fastness —

Part AO01:
General principles of testing

1 Scope and field of application

1.1 Thid part of ISO 105 provides general information about
the metheds for testing colour fastness of textiles for the
guidance ¢f users. The uses and the limitations of the methods
are pointdd out, several terms are defined, an outline of the
form of the methods is given and the contents of the clauses
constituting the methods are discussed. Procedures common
to a number of the methods are discussed briefly.

1.2 By ¢olour fastness is meant the resistance of the colour
of textileg to the different agencies to which these materials
may be e)lposed during manufacture and the subsequent use.
The change of colour and staining of undyed adjacent fabrics
are assesged as fastness ratings. Other visible changes of the
textile material under test, for example surface effects, change
in gloss of shrinkage, should be considered as separate proper-
ties and r¢ported as such. Any loose fibres from the specimen
adhering [to the adjacent fabrics shall be removed before
assessment of staining.

1.3 The|methods may be used not only for assessing colour
fastness ¢f textiles but also for asSessing colour fastness of
dyes. When a method is so used{_the'dye is applied to the tex-
tile in spefified depths of colour by stated procedures and the
material i§ then tested in the usual way.

1.4 Forlthe most part, individual methods are concerned with
colour fastness to,a.single agency, as the agencies of interest in
a particulpr_case, and the order of application, will generally
vary. It is|récOgnized that experience and future developments

2 General principle

A specimen of the textile to be-tested, with adjacgnt fabric at-
tached if staining is to be assessed, is subjected to {he action of
the agency in question. The extent of any change ih colour and
that of any staining of-the adjacent fabric are agsessed and
expressed in fastness numbers,

3 Outline of form of the methods

The headings of the principal clauses of the indlividual test
methods are as follows:

“Introduction”

“Scope and field of application”
“References’’

“Principle”

Apparatus and reagents’ {or ‘‘Standards and|apparatus’’)
“Test specimen’’
"Procedure’’
"Test report”’

“Note(s)”

4 The “Scope and field of applicatign”
clause

4.1 Under this heading in each method are diven the in-
tended use of the method, its limitations and the definitions of

in practice may justify procedures in which two or more
agencies are combined.

1.5 The conditions in the tests have been chosen to corre-
spond closely to treatments usually employed in manufacture
and to conditions of ordinary use. At the same time, they have
been kept as simple and reproducible as possible. As it cannot
be hoped that the tests will duplicate all the conditions under
which textiles are processed or used, the fastness ratings
should be interpreted according to the particular needs of each
user. They provide, however, a common basis for testing and
reporting colour fastness.

any tar
arty o g

4.2 Details of the principal natural and man-made fibres
which can be submitted to each test are given. These lists are
by no means exclusive, and any dyed or printed material not
mentioned in the method (whether manufactured wholly from
one fibre or from a mixture of fibres) can be submitted to test.
In such cases it is necessary to verify and note whether the pro-
cedure is likely to cause any alteration in the material under
test. This applies particularly to all man-made fibres (acrylic,
pure or copolymer; polyvinyl, pure or copolymer; polyester,
etc.) currently being developed, of which any list is always
likely to be incomplete.
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b The “References’ clause

Under this heading in each method is given a complete list of
other documents which are indispensable for the application of
the method.

6 The “Principle” clause

Under this heading in each method is given a concise statement

be given in the test report, including dimensions, since there
may be differences in test results when multi-fibre adjacent
fabrics are used instead of single-fibre adjacent fabrics.

7.5.1 Types of adjacent fabrics
Either of the following procedures may be used.

a) Two single-fibre adjacent fabrics. The first adjacent

> fabric should be of the same generic kind of fibre as the
of the principle[© € method 1o enable the user to decide

whether the method is the one that he is seeking.

7 The “Apparatus and reagents”’
(or “Standafrds and apparatus’’) clause

7.1 Under thig heading in each method the equipment and
supplies requirefl for the test are described.

7.2 Test solutions should be prepared using distilled water.
The concentratjons of baths are given in millilitres per litre
(ml/1) or grams [per litre (g/l). The qualities of chemicals to be
used are given in each method. For crystalline substances the
amount of water of crystallization is given and, for liquids, the
relative density pt 20 °C.

7.3 By adjacent fabric is meant a small piece of undyed
cloth of a single] or of several generic kinds of fibres to be used

during the test

7.3.1 Single-f

specified, shoul
and free from

or assessing staining.

jbre adjacent fabrics, if not otherwise
 be of plain weave, medium mass per unit area
chemically damaged fibres, finishes, residual

chemicals, dyed or fluorescent whitening agents:

7.3.2 Propertigs and preparation of «the/single-fibre adjacent
fabrics are givgn under the different)adjacent fabric specifi-
cations.

7.3.3 Muilti-fibre adjacent fabrics are made of yarns of
various generic kinds af fibres each of which forms a stripe of at
least 1,5 cm widith providing even thickness of the fabric. The
staining properfiés”of generic fibres used in single-fibre and

material under test or that predominating in the| chse of
blends. The second adjacent fabric should be thatindicated
in the individual test or as otherwise specified:

b) One multi-fibre adjacent fabric. In this,case no other ad-
jacent fabric may be present as this caivaffect the degree of
staining of the multi-fibre fabric.

7.5.2 Dimensions and use of adjacent fabrics

7.5.2.1 When singlé;fibre adjacent fabrics are used,| these
shall be of the same dimensions as the specimen undpgr test
{normally 10 cm{x 4 cm}. As a general principle, each surface
of the specimen is completely covered by each of the adjacent
fabrics. Special requirements are outlined in 8.6.

7.5:2.2 When a multi-fibre adjacent fabric is used, this shall
hie;of the same dimensions as the specimen under test (nor-
mally 10 cm x 4 cm). As a general principle, it shall coyer the
face side only of the specimen.

8 The “Test specimen” clause

8.1 Under this heading in each method are given tHe par-
ticular requirements for the specimen to be used in the|[test.

Definitions of the following terms are given below:

— “specimen’’;
— "composite specimen’’;

— ““test control specimen’’.

multi-fibre adjacent fabrics mus

7.4 By standard of fading is meant a dyed fabric of similar
appearance as the test control (see 8.4}, showing the colour to
which the test control should fade during the test. Test controls
are produced by a central organization and are made available
through national standards bodies.

7.5 Selection and use of adjacent fabrics

Two alternative procedures for selection of adjacent fabrics are
provided, and details of the type of adjacent fabrics used shall

General directions for their preparation are also given below.

8.2 By specimen is meant a small piece of textile material
that is to be submitted to the test; it is usually taken from a
larger sample representing a lot of the dyed or printed textile
material.

8.3 By composite specimen is meant the specimen
together with one or two selected adjacent fabrics used for
assessing staining.
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8.4 By test-control specimen is meant a specimen of
known extent of colour change and/or staining during the test
used to ensure that the test is conducted correctly. Details of
the preparation of the test-control specimens are given as ap-
propriate in each individual test method. The test-control
specimen is treated in parallel with the test specimen under the
same conditions, as prescribed in the individual test method.

8.5 Preparation of specimens

1ISO 105-A01 : 1987 (E)

8.6.2.4 If the specimen is yarn or loose fibre, an amount ap-
proximately equal to one-half that of the combined mass of the
adjacent fabrics is evenly spread over one adjacent fabric,
covered with the other, and sewn around all four sides with ad-
ditional stitching at about 1 cm intervals; in the case of yarn
specimens, this stitching shall be at right angles to the direction
of the yarns.

8.6.3 Composite specimens using one multi-fibre adjacent:

8.5.1 Falrics

Specimeng of specified dimensions are cut from woven and
knitted fabrics, felts and other piece goods. The fabrics should
be free frdm creases, so that the treatment they receive may
result in ufiform action over the whole area.

8.5.2 Yafns

Yarns to Qe tested may be knitted into fabric, from which a
specimen [is taken. They may also be wound parallel, for
example oh a U-shaped wire frame. For dry treatments, close
winding o:ka card is recommended. For certain wet treatments

without actompanying undyed adjacent material, hanks of yarn
tied at both ends may be used.

The methqd of preparation used shall be specified in the test
report.

8.5.3 Logse fibres

Loose fibrgs may be tested after combing and compressing into
a sheet.

8.6 Preparation of composite specimens

8.6.1 Sewing threads shall be free'from fluorescent brighten-
ing agentq.

8.6.2 Composite specimens using two single-fibre adjacents:

8.6.2.1 If the specimen is fabric, it is placed between the two
adjacent fhbriCs and sewn along all four sides, but for certain
methods thé‘Composite specimen is sewn along one short side.

8.6.3.1 If the specimen is fabric, it is placed with its face in
contact with the multi-fibre fabric and sewn @long one short
side.

8.6.3.2 When testing unions in which-one fibre predominates
on one side and another fibre on the other side, twg composite
specimens must be prepared so_that each side is in dontact with
the multi-fibre adjacent fabric.

8.6.3.3 If the specimen’is yarn or loose fibre, an pmount ap-
proximately equal t6 that of the mass of the multi-filhre adjacent
fabric is evenlyspread over the multi-fibre adjagent fabric,
yarns being-laid at right angles to the individual stfips. This is
then covered with an equal size piece of a lightweight, non-
staining-quality of polypropylene fabric, stitched alpng all four
sides, and stitched in addition between each pair |of adjacent
strips’ comprising the multi-fibre adjacent fabric.

9 Conditioning

9.1 Special conditioning of specimens and ¢f adjacent
fabrics used with them is not usually necessary, but they
should be neither moist nor very dry.

9.2 For tests in which differences in moisture coptent of the
specimen and adjacent fabric will influence the|results, all
fabrics should be in a standard condition, i.e. jn moisture
equilibrium with air having a temperature of 20 + 2 °C and
relative humidity of (656 + 2) %.

NOTE — In tropical and subtropical countries, materigl may be re-
garded as being in the standard condition when it is in Moisture equi-
librium with air having a temperature of 27 * 2 °C| and relative
humidity of (65 + 2} %.

8.6.2.2 When testing unions in which one fibre predominates
on one side and another fibre on the other side, the specimen
should be placed between the adjacent fabrics so that the
predominant fibre is next to the adjacent fabric of the same
generic kind of fibre.

8.6.2.3 If the specimen is a printed fabric, the composite
specimen is arranged in such a manner that the face is in con-
tact with half of each of the two adjacent fabrics; depending on
the design of the print, more than one composite specimen
may be required.

10 The “Procedure” clause

10.1 Under this heading in each method are described the
series of operations through which the specimen is taken, in-
cluding the assessment of colour change and staining of adjac-
ent fabrics. The use of test-control specimens is specified in
some of the methods to ensure that the tests have been con-
ducted correctly.

10.2 Tolerances are given for numerical values of dimen-
sions, temperatures and times that are considered critical. If no
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tolerance is given, the precision of the measurements need be
only that to be expected when using common instruments and
reasonable care. The precision is further indicated by the
number of significant figures in the values given.

10.3 By liquor ratio is meant the ratio of the volume of the
liquor used in the treatment, expressed in millilitres {ml), to the
mass of the specimen or the composite specimen (specimen
plus adjacent fabric), expressed in grams (g).

10.4 Wettin ; -

should be takef to ensure that they are uniformly saturated. In
particular, when wool or materials containing wool are wetted
out, it is necegsary for them to be immersed in softened, dis-
tilled or deioniZed water and either thoroughly kneaded by hand
or with a mechpnical device, for example the flattened end of a
glass rod, or placed in a suitable flask, evacuated using a water
suction pump br similar apparatus.

10.5 Spotting. For tests in which the material is spotted
with water or a|reagent and the surface rubbed with a glass rod
to ensure penefration, care should be taken not to raise the sur-
face of the ma3terial, otherwise there will be a change in the
reflection of light and hence in appearance.

10.6 Wettin
material is to
may be satura

j to 100 % increase in mass. When the
e wetted to contain its own mass of liquor, it
d with the liquor and then drawn between two

rubber rollers oy squeezed by means of a rubber roller on a glass

plate, or centri
wetting.

usually with a

uged. Wringing by hand does not give uniform

olerance of £ 2 °C. For reliable resuits, con-

10.7 TempeFtures are given in degrees Celsius.'(2C},

tinuous tempe

ature control is essential.

11 Fastne$s of dyes

11.1 As the
colour, it is ne
be used by d
depths, referre
18 hues and is

11.2 Suppler

fastness of a dye\depends on the depth of
cessary to specify-standard depths which are to
e manufacturérs. A main range of standard
H to as 1/'standard depths, is recommended in
to bewsed whenever possible.

11.4 These standard depths should be prepared on a matt
material {wool gabardine or printed card). Master sets of the
standard depths are filed in certain countries for reference.

11.6 These standard depths are not subjected to any
fastness test, but merely indicate at what depth of colour the
fastness figures of dye manufacturers have been obtained,
irrespective of dye or fibre.

12.1 Colour fastness is assessed separately jwith redpect to
change in colour of the specimen in the test and with regpect to
staining of adjacent fabrics. Specimens and adjacent| fabrics
should have cooled after drying and should have regaingd their
normal moisture content before the assessment, excegt when
otherwise specified.

12.2 Colour fastness with respect to change in ¢olour.
The change which occurs in‘a test may be a change in depth of
colour (i.e. saturation),.a change in hue, a change in|bright-
ness, or any combigation of these.

Regardiess of\the character of the change, the assess|

resented by the five or nine pairs of colour chips (or s
of cloth), ranging in both cases from 5, which illustr
contrast, to 1, which illustrates a large contrast, thes
being specified in part A02, Grey scale for assessing ¢
colour. The fastness rating of the specimen is that nu
the grey scale which corresponds to the contrast be
original and the treated specimens in the case of the ni
scale; in the case of the five-step scale, if the contrast isjudged
to be nearer to the non-existent half-step, the approprigte half-
step rating shall be given. Assessments to less than ope-half-
step are not permitted. A rating of 5 is given only when(there is
no difference between the tested specimen and the Joriginal
material.

In assessing the results of tests for colour fastness to light, the
exposed specimens are compared with the scale of eight stan-
dard dyed blue wool cloths, which have been gxposed
simultaneously. In addition, the grey scale for assessing|change
in colour is used as a means of defining the extent t¢ which
fading should be carried out in the test (see parts B01 {o B04).

: o Lapd, L4 9/4
mertary ranges-twiceasdeep-{reterreatoaszZ

standard depths), and weaker (referred to as 1/3, 1/6, 1/12 and

1/25 standard

depths), are also recommended and are to be

used whenever additional fastness data are required.

1.3

In the case of navy blues and blacks, only two standard

depths are recommended, namely:

Navy blue/
Navy blue/

light (N/L)
dark (N/Dk}

Black/light (B/L)
Black/dark (B/Dk)

Whenever possible, dye manufacturers’ pattern cards should
provide fastness ratings at both depths.

4

In some tests, changes occur in the surface appearance of the
specimen {for example pile arrangement, structure, lustre, etc.}
in addition to change in colour. In such cases the surface of the
specimen shall be restored, if possible, to its original condition
by combing or brushing, etc. if this restoration is not possible,
then the fact that the resuitant rating gives not only the change
in colour but also the overall change in appearance should be
noted in the test report.

For certain types of textile products, a simple wetting can
create an apparent difference in colour compared with a fabric
which has not been wetted, and this is not due to a real change
in colour. This colour difference should be attributed to a
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