CORRESPONDENCE

An Evaluation of the AATCC Light-fastness
Reference Fabric

From Melvin R Nipe

Sir, The American Association of
Textile Chemists and Colorists Light-
fastness Committee (RA-50) was very
interested in reviewing the data presen-
ted by Dr Vaeck {J.S.D.C., 97 (1981)
397} on the fading of the AATCC
standards in the Xenotest 150. Since
all of our experience has been with the
water-cooled xenon arc lamp, this
enabled us to compare results with an
air-cootled xenon arc lamp. This excel-
ient presentation confirms our work on

the comparison of the ISO blue wool
standards and the AATCC L standards,
and on the heat sensitivity of the Xenon
Reference Fabric (XRF—1) standard.
However, we believe there are some
misconceptions that led Dr Vaeck to
arrive at conclusions that need to be
clarified.

First, we agree that the Xenon Refer-
ence Fabric, referred to by Dr Vaeck
as the purple reference fabric (LRF 1),
is not suitable as a means for calibrating
fading lamps in any instrument where

temperature and humidity cannot be
kept in strict control. However, it is
effective as a device for calibrating the
water-cooled xenon arc machines avail-
able in the USA where black panel tem-
perature can be closely controlled
(£1°C). Furthermore, this heat sen-
sitivity of the Xenon Reference Fabric
can be quite beneficial for determining
if the black panel temperature in the
machine is within test method specifi-
cations when used in conjunction with
the light monitoring systems available in
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the USA for use on the water-cooled
Xenon arc lamps.

Secondly, Dr Vaeck evaluated the
Xenon Reference Fabric as a light
fastness standard for multipie uses, a
property it does not possess. He indi-
cates that the rate of fading of this
fabric is linear only in the range of 15
to 30 CIELAB units. The XRF-1
fabric was developed for utilization only
in the range of 20 £ 1.7 (18.3 to 21.7)
CIELAB units, as indicated in test
method 16E. The XRF—-1 cannot be
used to replace the ISO and L wool
standards, and this was never the inten-
tion. When additional 20 AFU exposure
periods are desired, a new Xenon Refer-
ence Fabric standard is required for
each 20 AFU increment of exposure.
A colour change of 20 CIELAB units
on the XRF—1 corresponds to 20
AATCC fading units (AFU) or 1.7
CIELAB units on the L—4 blue wool
standard when exposed in a water-
cooled xenon arc Fade-Ometer under
the conditions given in the AATCC
test method 16E (black panet tem-
perature 63 = 1°C and relative humidity
30 £ 5%). The CIELAB units given are
not valid for the conditions used in
Europe with the air-cooled xenon arc
machines.

Thirdly, although in the USA dyes
are still rated by the use of AATCC
blue wool standards L2 to L9, most
end-use specifications are in AATCC
(fading units {AFU). Since the NBS
light-sensitive papers can only be used
in carbon arc Fade-Ometers, the indus-
try was forced to turn to the L4 stan-
dard for calibration of the water-cooied
xenon ar¢ machines. This resulted
in two probiems: (a) the rapid con-
sumption of the available L4 standard,
and (b) the difficulty in visually deter-
mining the step 4 end-point of the L4
standard by the many users of xenon
arc machines who did not have colour
measurement instruments. In order
to assist these people, this Committee
searched for a much more fugitive
material that would [end itself to both
visual and instrumental evaluation. As
pointed out by Dr Vaeck, L2 would
appear to be a likely candidate for this
purpose. However, although L2 has
merit over L4, the colour difference
obtained after 20 AFU {(approximately
5.0 CIELAB units) still offers problems
in visual assessment. After examination
of numerous dye—fibre combinations,
we decided that the Xenon Reference
Fabric best fulfilled our needs visually
as well as instrumentally, in spite of
its so-called heat sensitivity which in
reality is a change in rate of fade with
temperature (the higher the tempera-
ture, the faster the rate of fade}. Many
samples of the XRBF—-1 and L4 were
exposed for periods of 16, 18, 20, 22
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and 24 AFU in a number of water-
cooled xenon ar¢ Fade-Ometers with
light monitor controls at a black panel
temperature of 63 * 1°C and 30 * 5%
relative humidity. Instrumental meas-
urements confirm that 1.7 CIELAB
units of fade on an L4 standard is equal
to 20 CIELAB units of fade on the
XRF—1. A trained observer can ac-
curately determine when samples of
XRF—1 have reached the 20 AFU level
or have been over- or under-exposed
with greater precision than on similarly
exposed L4 samples.

Fourthly, Dr Vaeck appears to con-
firm this Committee’s findings on varia-
tions in fading between the upper,
centre and lower positions of sample
holders, particularly in carbon arc
Fade-Ometers. The 50% difference ob-
served in the Xenon Reference Fabric
between the lower and centre parts
of a sample holder referred to by Dr
Vaeck was in a carbon arc Fade-Ometer
of extremely old vintage in which
humidity and temperature control were
at best highly questionable. This is why
the Xenon Reference Fabric is not re-
commended for use in this type of
equipment. The Xenon Reference
Fabric, however, is still a very useful
tool for detecting light variations in
water-cooled xenon arc machines. To
confirm that the differences observed
on the XRF-—1 are not the result of
temperature variations within the mach-
ine, the temperature can be monitored
in the various sample holder positions
as the machine is running. Then, if no
significant temperature differences are
recorded, any variations observed can
be attributed to irradiation differences.
These are easily neutralized for all
practical purposes in the water-cooled
xenon arc machines by slight adjust-
ment upward or downward of either
the specimen rack or lamp.

In conclusion, the Xenon Reference
Fabric is a useful tool in calibrating a
water-cooled xenon arc Fade-Ometer
when used as recommended in AATCC
test methods. We readily recognize its
limitations in use and are actively
pursuing a less heat-sensitive standard
for this purpose. Any suggestions that
members of the Society of Dyers and
Colourists may have would be apprecia-
ted. These should be directed to Com-
mittee RA-50, American Association
of Textile Chemists and Colorists,
AATCC Technical Center, P.O. Box
12215, Research Triangle Park, North
Carolina 27709, USA

Yours faithfully,
MELVIN R NIPE
Chairman
AATCC Committee RA-50
Colorfastness to Light
Test Methods
17 Decemnber 1981

From S V Vaeck

Sir, with reference to the letter from
Mr Nipe, | agree that the Xenon Refer-
ence Fabric could be used for cali-
brating fading lamps in instruments
where temperature and humidity can
be kept under strict control {the same
can of course be said of other stan-
dards). On this and other points there
appears to be no fundamental disagree-
ment between the position of the
AATCC and my own findings.

However, | would like to draw atten-
tion to why some European manu-
facturers are reluctant to adopt
American practice.

The specification of fastness in terms
of AATCC fading units has a number
of drawbacks which have been discussed
at length in the literature, the main one
being that the rating is based on a
single, small degree of fade, whereas
the European practice enables one to
judge the progress of fading over the
complete range of colour change.

If one accepts the principle of stan-
dard hours, it should be noted that a
very fugitive standard such as the
Xenon Reference Fabric has two draw-
backs when compared with standards
of higher fastness such as the L2 blue
standard or the European blue standard
5. It has been known for a very long
time (Appel and Smith, Am. Dyestuff
Rep., 17 (1928} 410) that some dye-
ings, especially fugitive ones, are faded
by vistble light of wavelengths longer
than 500 nm whereas others, especially
fast ones, are faded mainly by light of
shorter wavelengths. This would mean
that lamps standardized using a very
fugitive standard could give anomalous
results in tests of fast dyeings, which
are more commercially important,

Also, if the output of a lamp fluc-
tuates with time, standardization by
means of a faster standard over a longer
period would appear preferable to
standardization by means of a very
fugitive standard over a 20-hour period.

The difficulties of visua! assessment
apply to all standards; one would
expect that a laboratory which can
afford a water-cooled xenon arc mach-
ine could also afford the price of a
colorimeter.

All this does not mean that European
practice is perfect. It should be ack-
nowledged that the AATCC L standards
are more uniform and better standard-
ized that the European blue standards
from different sources and different
production lots.

Yours faithfully,

SV VAECK

Central Laboratory

Ministry of Economic Affairs
17 A rue de Ja Senne

1000 Brussels
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