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Textiles — Tests for colour fastness —

Part JQ2:
Instruhental assessment of relative whiteness

1 Scppe

1.1 This part of ISO 105 specifies a method intended for.quantifying the whiteness and fint of textiles,

including fluorescent materials.

1.2 Whiteness as measured by this test method is an indication of how white the textile appears to an
average viewer. Tint, if other than zero, is an indication of a reddish or greenish hue havjng shifted away
from a bluish (neutral) hue with a dominant wavelength of 466 nm. The formulae for calgulation of

whiteness and tint are those recammended by th®.CIE

1.3 Because reflectance-s affected by the nature of the surface of the textile, comparispns can be made

only befween specimens of the same type of textile.

1.4 The application of the formulae is restricted to specimens that are called "white” commercially, that dc

not diffgrmuch in colour and fluorescence and that are measured on the same instrument at nearly the sa

time. Within these restrictions, the formulae provide relative, but not absolute, evaluations of whiteness th:
are adequate for commercial use when employing measuring instruments having suitable modern and

commercially available capabilities.

1) International Commission on lllumination, Vienna.
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1.5 Many impurities in textiles absorb short wavelength light, resulting in a yellowish appearance to

observers. Therefore, a measurement of whiteness may be an indication of the degree to which a textile is

free from impurities.

1.6 The effect of blueing components or fluorescent whitening agents (FWASs) on the whiteness of textiles

may also be determined using the whiteness measurement.
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3 Definitions

For the purposes of this part of ISO 105, the following definitions apply:

3.1 CIE chromaticity coordinates. The ratio of each of the tristimulus values of a psychophysical colour

to the sum of the tristimulus values.

3.2 CIE tristimulus values. The amounts of three non-real reference colour stimuli.requiyed to give a

colour match with the colour stimulus considered, and defined by the CIE for the)CIE 1931 colorimetric

observar (2 standard observer) and the CIE 1964 supplementary colorimetric’ obsefvaa(ifiard

observar).

3.3 fluprescent whitening agent (FWA).Colorant that absorbs/hear ultraviolet (UV) radiTion and re-
emits visible (violet-blue) radiation causing a yellowish material to which it has been appljed to appear

whiter.

3.4 peffect reflecting diffuser. Ideal isotropie,diffuser with reflectance of unity.

NOTES
1 Anisatropic diffuser is one in which-the ‘spatial distribution of reflected radiation is such that the radiancg or éuisihenc

same in all directions in the hemisphere into which the radiation is reflected.

2 The perfect reflecting diffuser is the basis of calibration of reflectance measuring instruments. The equationsefiss aridten

tint are formulated so.thatthe CIE concept of the perfect reflecting diffuser has a whiteness index of 100,0 jand aftidfOzalue

3.5 whiteness.The attribute by which an object colour is judged to approach a preferred white.

3.6 tint. The hue of a white material as influenced by the wavelength of peak emission or reflectance.

NOTE — These definitions are based on CIE publication 15.2, CIE publication 17.4 or ASTM E 284-96b.
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The CIE tristimulus values are measured using a reflectance spectrophotometer or colorimeter, and the

whiteness and tint calculated from formulae based on the CIE chromaticity coordinates.

5 Appd
5.1 Colo
or calcula
defined in
the spectr

the specir

ratus and materials

LIr-measuring instrument,a reflectance spectrophotometer or colorimeter.capable
ing CIE tristimulus values with at least one of the CIE specified geometries (45/0
ISO 105-J010, OM). When integrating spheres are used for measuring fluoresq
al power distribution of the illuminating system is altered by the reflected and emi

nen. The use of the 45/0 or 0/45 condition is therefore preferable. If an integratir

instrument is to be used, measurements should, if possible, be made with the specular con

reflectanc

5.2 Refe
reference

the standg

5.3 UV L
CAUTION

b excluded.

rence standardthe primary standard is the perfect reflecting diffuser (see 3.4). Seq
standards are standards that are calibrated in terms of the perfect reflecting diffu

rdization of the instrument.

amp, used for visual determination of presence of FWA on textile specimens.

. Protect the eyes'from UV light. The safety recommendations provided by the |

manufactlirer should be-fallowed.

6 Test

of measuring
0/45) as

ent specimens,

fted power from

g sphere

nponent of

condary

Ser and are used

IV light

specimen

Condition each specimen as described in annex A.2 of ISO 105-J01:1997. Keep the specimens free of dirt

and stains. The exact size necessary will depend on the aperture of the reflectance-measuring instrument

used and

on the translucency of the textile material.
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7 Procedure

7.1 Before proceeding with colour measurements, determine whether or not a test specimen contains FV
by viewing a specimen in a dark room under ultraviolet light. A test specimen that contains FWA will
fluoresce under the UV light. Proceed as follows.

a) If fluorescent whitening agents (FWASs) are present on the textile material, make the measuremen

with an jnstrument that illuminates the specimen with polychromatic light (full spectrum) and has a relative

spectral power distribution approximating CIE Illuminagtfilom 330 nm to 700 nm (seefanmnex A).
Consult instrument manufacturers for suitable equipment. Also verify the suitability.of theg instrument if

flash illymination is being used.

b) [For the determination of an approximate relative efficiency of an FWA, an instrument which
permits|the insertion of an ultraviolet cut-off filter into the incident lighttbeam may be used.

c) If the test specimen does not contain an FWA, the measurement may be made gn an instrument

which :luminates it with either polychromatic or monochromatic light and the spectral poyer distribution of

the illunmination will not affect the results obtained.

NOTE — The difference between the measurements taken'before and after the insertion of the ultraviolef cut-off filter can
provide ah indication of the enhancement of the apparent whiteness due to the addition of an FWA. Becalse of possible variat

in light squrces and/or ultraviolet cut-off filters, the user is advised to use this procedure only for "relative intheusgiatien.

7.2 Operate the colour-measuring instrument according to the manufacturer's instructigns for
standarflization. Prepare and(present each test specimen and determine measurement Jalues, in accorda
with ISQ 105-J01.

8  Cdlculations, interpretation and limitations

8.1 For each averaged measurement, determine the CIE tristimulus XgliYgsandZ,, for CIE

llluminant D, and 1964 10° observer.

See ASTM E 308-96 for details on calculation of tristimulus values from reflectance data.
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From the CIE tristimulus values§,, Y,

andZ

107

calculate the chromaticity valugs andy,, . If the

o
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instrument used is not capable of calculating CIE Illlumingnauil 1964 10° observer, the user may use

CIE llluminant C and 1931 2° observer method as described in annex A.

8.2 Calculate the whiteness indé#/() for any specimen by use of the equation in 8.3 and th&fipt by

use of the

equation in 8.4.

NOTES
1 Due to th
should be nj

The degree

dependent ¢n the particular use and material being measured. The higher theWgJubeogreater the whiteness

differences
FWA. Simil

reddishness

2 The whit
Limited

Limited

8.3 Whitg

where
WlO
YlO

X, aNng
0,313

e limitations of instruments and the linearities of CIE whiteness space, comparisons of Whiteness
ade only when measuring similar specimens (see 1.3 and 1.4) at nearly the same time and on th

of difference that will be accepted or rejected is the sole responsibility of the user) as the require
N\, value do not necessarily indicate equal differences in perceived whiteness or equal concentr
of whites.

eness index is only applicable for specimens whose vaMiésaoidT,  lie within the following limits:

10

to: 40< W, < 5Y,,— 280
10: 3< T

w,10< + 3
eness. (For llluminant Dand 1964 10° observer):
W, =Y, + 800 (0,313 8%, + 1 700 (0,331 0y,)

is the whitenesswalue or index;
is the tristimuius value of the specimen;
ly,, arethe chromaticity coordinates of the specimen;

8 and 0,331 0 are, respectively,xpjandy,, chromaticity coordinates for the perfe

and tint values

P same instrument.
henislgre extr
Equal

ption differences of

arly, equal differences i, ,, value do not always represent equal petceptual differences in greenishness or

ct reflecting

diffus

8.4 Tint (

r.

for llluminant O, and 1964 10° observer):
T, =900 (0,313 8 x,) - 650 (0,331 0y,
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where
T, 1 Is the tint value;
X, andy,, are the chromaticity coordinates of the specimen;
0,313 8 and 0,331 0 are, respectively xhandy,, chromaticity coordinates for the perfect reflecting
diffuser.

Values ofT ., when positive indicate a greenish hue, when negative indicate a reddish hue and when z

indicatel a bluish (neutral) hue with a dominant wavelength of 466 nm.

9 Teptreport

Report the relative whiteness value , the tint value, if required, andthe particulars specifi¢d in
ISO 10%-J01.

10 Precision and bias

10.1 Precision. Precision for this test method has not been established. There is no corntemplated activity
to estahlish precision for this method.~Users of the method should use standard statisticpl techniques in

making jany comparisons of testresults for either within-laboratory or between-laboratory| averages.

10.2 Bips. The whiteness“and tint of textiles can be defined only in terms of a test methqd. There is no
indeper|dent methad-for determining the true values. As a means of estimating these properties, the metf

has no known bias.
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