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TESTING TEXTILES FOR COLORFASTHESS TO LIGHT

GENERAL ILF OREAT I ON

Li i *;ht - s on s 11 .! vo paper and. bookie- fa of standard fndod strips
of it are a old by the national bureau of Standards for use in
s t andardlz in/

;
tJio ‘insane of radiant energy when testing text i 1 os

for colorfastnoss to light by exposure In commercial carbon-arc
fading lamps,. These lamps vary In fad In; 1

;
rate, from one to

another and from time to time. The lack of du| d inability in
their performance must be taken into consideration in using thorn,

The paper is from a standardized lot produced, in the
National bureau of Standards paper mill. It is colorod with the
direct azo dye, Benzo Azurine G, Colour Index No. 302. The paper
is in pieces 2-3/0 inches by 3-1/4 inches.

The booklets contain strips of the paper 1-1/4 inches wide
that have been faded by exposure in the tuft a 1 Bureau of
Standards Master Lamp rX7 in the range 1- ; about 8 to 2J|.

Standard Fad in; Hours. Twenty "Standard tmlj it 1 Hours" of exposure
in the master lamp in equivalent in fa d in art i on to 20 clock
hours or exposure in the well-known Atlas If] • ft

Company’s FDA-R Fado-Omctcr, bnsod upon f !

<

tests in one hundred and thirty of these ] .amps.

.

exposure required to produce just "apnrec 1 a ! >L "

fastness Standard lJ| of the American Associa! io

ic Devices
/era c results of

It is the
P a d. ing of L i gl \t

-

of Textile
and Colorists

The paper and booklets make it posslbF fn translate clock
hours of exposure in lamps to "Standard Fndl.n.r Hours" (SFH)
and thus to express the dosage of radiant energy on a common
basis* Directions for the use of the papers and booklets and
a brief discussion of sources of variations in fa din; tests
follow

.

HO Vi TO ORDER

Address orders to Ifa 1, 1 ona 'I 'bureau of St a a: Is,, Was, lei i toil

29 » D. C . Enclose check payable to the NT'.3 , ]
;

1 a frnent of
Commerce . The price per booklet of standard 1

!

s, tr ips of
paper is $26 , 00 and per 100 pieces of light-sens it ivo paper 2- ‘ / 6
8-1/4 Inches is |>3»00. In reordering, s fat .1 rt number of
the paper desired. (See page 3 for informal Ha about Lot Numbers
1334 and 13890
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l'
1or more .impoptarib bos b.l.np, I iouuvi ,

bin ilona; ;o o.r rad 1 ant
onerpy should bo measured wlbh bin paper during; cadi teat as
the f adinp rate of a lamp may change from day to day and even
during a test* The procedure is illustrated by the following
directions for control of a 20-hour exposure.. For Ion,, ex-
posures, a succession of papers will have to be used and the
number of Standard Fading; Hours shown by them added to pettier
to obtain the total exposure. In carry inp out, such tests the
paper should be ebanped with each chanpe of carbons.

Place the textile specimen an I two (or more if do si red)
pieces of the paper* in the lamp at the same time, sl.de by side
Remove one of the papers from the lamp about ]| hours before
the estimated end of the test, not inp the time* Allow this
paper to stand in the dark a t room temperature for hours,
c cmpa r o b he f a c1 i n w i t f i 1 1 1 a t o f the a b ? ln da r d f a de d s t r 1 ) s ,

and obtain the factor P or converting clock hours to 5VFU as
nl re ady out] ln.tn l T

i s c; Ifni a factor i n ea In ulati.np th . i t i rr10 of
e x po sure Per hieo te.7. 1, Lie under test * Tli o piece of p a per left
i n he ] nm p w i

1

;
] l bho textile will 1 ia v (

:

: roe oivod tiio same
ra d 1 ant-oner;-:y e posuro as tho test , i 1c: at bho end of tho test
Tr.c actual exposure in RPTT at tho end oP the test will then
be obtained by rat Lny; b he Cad inp of this, paper with the
standard faded strips in the booklet,. The result can be used
as evidence that the test was as desired, or sufficiently near
to it, or that the test must be repeated*

FA CT OR S AFFE CT I r-JG DUPL I CA J1 1 LITY IN FAD INO TESTS

The many factors that may affect the duplicahi.l Lty of
resulbe in tost in/ • tex. biles for colorfastness bo 11, fit nakc
such tests difficult to repeat * Gome of the factors that
the operator of a fadlny; lamp should keep in mind include:
density and spectral distribution of the incident radiant
I lux, the temperature and relative humidity of the air at the
specimen, atmospheric contamination, rricbhod of mount in y the
specimen, and Intermittent exposure. These fa< off < ct
tlic fadlny; of bho paper as well as text i.les but t o mapnitucie
ol the effects may not only be different for pa nor and
textiles but for different' textiles* Tho relative rales of
faoin.r of different tcxlml.es and. bho paper will not. necessar i 1
cl i an ye to tho same do p,roe with cli anp.es i n 1 1 i e s o oonoi t. R.ms





Given biit; ss me current ,
v olt >

, o i. or clcctri'::il op rat-

ing con .j. i, ions ,
>,nd ; ..imiln r carbons, the rad -i. awl fin:; t.ted

by the carbon-arc fa linn lamp is assumed to bo -*ca .
svvb -ly under

control with respect to e. pectral distribution and amount . The
use or the 11 ;

lit- sensitive paper is intended to correct for
moderate variations in radiant flux®

Commercial fading lames usually nrovide some control of
temperature and relative humidity of the air about the speci-
mens • The method of the American Association of Textile
Chemists, and Colorists calls P or exposure of soee i rons n filter-
ed air that is humid if ied with the temperature measured with a

special hlacb panel thermometer facin' the arc, not exceeding
165° P (7)|° C) C^J.

In mnk inr preliminary comparisons of faded papers and
standard faded strips, it is permissible to breathe on the
faded papor momentarily 1,o increase its mo is ture coni, ci -|

1 1 •

F ina 1 com] >a r is one. should be made as, a 1 ready indicated, or
bet to r afto r condit i on In; the paper by exposure to air at
‘JO/j relative humidity over nip;! it or longer.

The practice i.n some laboratories >f mounting specimens
on blacf >r white cardboard or other back imp ; ms an effect
on the fading; especially of thin translucent :;pocirrienc and
therefore the backing used should bo noted i.n reporting the
results of tests. As already Indicated, the lipdit-sens It ive
paper should be exposed without backing; as the SFIi scale Is
based upon its use in this way. For strict control, the paper
and textile should be put in the lamp at the same time and
In comparable positions, for instance, both in the upper or
lower row, and any vacant positions in the lamp should be
filled with dummy specimens because of the influence on air
currents and reflections.

The paper and some textiles fade more in a given time
if exposed intermittent. ly than if exposed continuously,
perhaps because of an increase in moisture content while l, he
lamp is shut off and. more rapid fading when it is turned on
again. It is therefore desirable lo begin tests wi'-b a fresh
set of carbons i.n the lamp and I.o avoid shutdowns®

R'JilFLECTA NCE OP FADED PAPERS

Although the paper and booklets arc designed for simple
visual estimation of the fading, photometric measurements may
be used. They are used regularly at the National emu rw





Standards in evaluating the faded strips at po int o the Book-
lets. A Hunter Mult ipurpos c deflect ometcr ,/~3J with large
aperture and amber filter £~hj is used. The specimens arc
conditioned by exposure to air baviny a r c la t ve humidity of

60 ± 1$ and. temperature of 73 »6° ~ 2° P for not less than 16
hours. The moisture content of the paper at the time of
measurement has a definite influence on the reflectance,

AVATLAPT I/ITY OH PA ] HR AMD BOOKLETS

Dur i nr. tdic past a over a ] years
f
>.*» p>o r* from Lot Mo . 1964 has

been used. The -a npply Is now proof leal I y exhausted and pa per
from Lot No, 1689 has superseded it. Although 1.1 10 so lots are
duplicate papor-rn.i 1.1 runs they hi (’for si Apht.l.y in 1. lit • fad inf*

J.n 0 riven 1 1 mo of oxp osuro « for l.his. reason the 17139 papor
should he used only with lp89 booklets, When this is done,
the indicated number of Standard Fading Hours w 1.131 be Lhc same
as would bo obtained, wild) Lot Mo, 198)4 paper and booklets.

Communications reparbinp t ho pa per* should. l>o addressed to
the National bureau of standards. Textiles Lection, 3,2,
Wa shingt on 29 , D . C

,

[_ 1J Light-Sens it ive Papers as Controls for Test in; Textile
Colorfastness ansi Stability of Materials under Arc Lamp
Exposure, by Herbert P. Launor, Journal of Research,
National Bureau of Standards, Vol. 4-1? napes 169-177
( 19 )48 ). Research Papor RP1916,

1964- Technical Manual and. Year Book, Vol. XXX,
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fhj7 A Multipurpose Photoelectric Ref lectometor ,
By Richard

S. Hunter. Journal of Research, National Bureau of
Standards, Vol. 29’, pa pc 6^1 (194-0). Research Paper
R 21346.

(_ l\_y Photoelectric Tristimulus Colorimetry
National Bureau of ,Standards Circular

with Thr •

:

; Filters,
C)| 29 (1949).
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