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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally 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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Imaging materials — Methods for measuring indoor light
stability of photographic prints —

Part 2:
Xenon-arc lamp exposure

1
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5 document describes test equipment and procedures for measuring thellight

phatographic prints when subjected to a filtered xenon-arc light source at specified levels of i
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eral, photobooks, or prints for backlit displays.

eral indoor display conditions described herein are intended to. simulate common use
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lated in-window display conditions are intended tersimulate terrestrial daylight t
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thrpugh standard architectural window glass (double glazing). A typical example of such dlisplay can

be

viey
NOT
layé]
will

Gen

2

The
con
und

ISO
guid

ISO
ISO
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r cracking, or delamination of an image layer from its support, rather than the stability of the
determine the useful life of a print material.

eral guidance is given in ISO 18937-1.

Normative references
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stability — Part 1: General guidance and requirements

3

For

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 18913 apply.

ndoor light

ISO and IEC maintain terminological databases for use in standardization at the following addresses:
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4 Princ

iple

A xenon arc lamp, fitted with filters, is used to simulate the relative spectral irradiance of various end-
use conditions to simulate standardized indoor lighting conditions by their relative spectral irradiance
in the ultraviolet (UV) and visible regions of the spectrum.

Depending on intended user or application cases, specimens are exposed to desired levels of light, heat,
and relative humidity under controlled environmental conditions.

The exposure conditions are varied by selection of

a) the lightfiiter(s);

b) theirrpdiance or illuminance level,

c) the terpperature during exposure to light,

d) the relptive humidity in the chamber during light and dark exposures,

e) the relptive duration of the light and dark periods.

The proceglure includes measurements of the irradiance or illuminance and-radiant exposure in
plane of the specimens.

5 Apparatus

5.1 Labgqratory light source.

5.1.1 Geheral

The light spurce shall comprise one or more quartz<jacketed xenon-arc lamps which emit radiation f:

below 270
the end-us

e conditions, filters shall be used to.rémove short-wavelength UV radiation.

5.1.2 Optical filters.

Filters are
conditions
applicable

The optica
the require
specimens
between t}

used with the intentién)of reproducing as closely as possible different end-use ligh
31141, Special filtering(of the xenon-arc lamp is used to achieve two specific lighting condit
Lo this method.

filters shall be placed at any position between the light source and the specimens to ach
d spectralidrradiance conditions. The filters can be placed near the light source or near

e filtef<and the specimens.

5.1.3 Irr

the

"Om

hm in the ultraviolet through the visible’spectrum and into the infrared. In order to simuflate

[ing
ons

eve
the

but thedir gap between the specimens and the filter shall allow an unobstructed airflow

adiance uniformity.

The irradiance at any position in the area used for specimen exposure shall be at least 80 % of the
maximum irradiance. Periodic repositioning of specimens when irradiance uniformity is between 80 %
and 90 % is described in ISO 18937-1.

NOTE

For some materials of high sensitivity to irradiance and temperature, periodic repositioning of

specimens is recommended to ensure uniformity of exposures, even when the irradiance uniformity in the
exposure area is within the limits where repositioning would not be required.

5.2 Test

chamber.

The design of the test chamber may vary, but it shall be constructed from inert material. The test
chamber shall provide control systems for irradiance, temperature and humidity.

© IS0 2023 - All rights reserved
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The light source(s) shall be located, with respect to the specimens, such that the irradiance (or
illuminance) at the specimen surface conforms with 7.1.

NOTE If the lamp system (one or more lamps) is centrally positioned in the chamber, the effect of any
eccentricity of the lamp(s) on the uniformity of exposure can be reduced by using a rotating rack.

5.3 Radiometer.

Radiometers or illuminance meters used shall conform with the requirements outlined in ISO 18937-1
and ISO 9370.

5.4| Black-panel thermometer.

Thg black-panel thermometer shall conform with the requirements for these ‘devicep given in
[SO[18937-1.

5.5/ Humidity.

The specific end-use conditions describe the required humidity level contrpl. The location of the sensors
usefl to measure the humidity shall be as specified in ISO 18937-1.

5.6| Specimen holders.

Sperimen holders may be constructed in the form of an open‘frame, leaving the backs of the|specimens
expsed, or they may provide a solid backing for the spe¢imens. Transparent or translucenft materials
shall always be exposed with an open backing. They shall be made from inert materials that will not
affdct the results of the exposure. The backing used.may affect the results, especially with| respect to
spefimen temperature.

5.7| Apparatus to assess changes in properties.

For|print materials, measurements of €olorimetric or densitometric properties are typically used to
assg¢ss property change before and(after exposure. Data are commonly reported in graph [form, with
exppsure level as the x-axis and densitometric or colorimetric change as the y-axis.

5.8 Air quality in the testenvironment.
Son]le types of print materials can be highly sensitive to degradation caused by ozone or other airborne
pollutants. See ISO 18937-1 for requirements related to monitoring and reduction of these pgllutants.

6 |Test specimens

[SO[18937-1 contains information related to the requirements for test specimen creation, feplication,
congditioning, handling, and positioning in the exposure area.

7 Exposure conditions

7.1 General

If a reciprocity behaviour test is conducted, lower radiant intensity, e.g. 10 % of nominal condition, shall
be used (details are described in ISO 18937-1:2023, Annex A).

©1S0 2023 - All rights reserved 3
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7.2 General indoor display

7.2.1 Ap

plication

This test is intended to simulate common use conditions found in houses, apartments and other
dwelling places where indirect lighting due to filtering (through window glass) and shading is often the
principal illumination causing displayed photographs to fade. A UV-filtered xenon-arc lamp is found to
provide a reasonable match to indirect, window-filtered daylight[eliZI[8], The specimen temperature is

dominated

by ambient conditions.

7.2.2 Filfers to simulate general indoor display conditions

This filter

transmittance at a wavelength between 370 nm and 375 nm. The resulting spectral irradiance shal

in accordal

Examples d
are shown

NOTE1 1
NOTE2 |
In order to
Optical filt

Table 1 pro
total irrad

bystem shall consist of window-glass filters and an additional UV cut-off filter that'has 5

hce with Table 1.

fthe standard UV cut-off filter and their corresponding spectral transmission characteris
in Table A.1 and Table A.2.

'he window-glass filters with a spectral irradiance conforming to Table.37Can be used.
xamples of an acceptable UV cut-off filter are L-37 (Hoya Co.) and,SC~37 (Fujifilm Co.).
maintain conformity, the filter shall be cleaned or replacédyper OEM instructions.
brs shall be positioned according to the second paragraph of 5.1.2.

vides the relative spectral irradiance in the giveiipassband, expressed as a percentage of
ance between 300 nm and 800 nm.

D %
| be

tics

the

Table 1 — Relative spectral irradiance for filtered Xenon-arc lamp for simulated general indpor
display
Spectral passhand Relative spectral
wavelength;, A irradiance
%
nm

300-< 1 <340 0,0to 0,1

340 <A <370 0,2to 1,0

370 <A <400 2to5

400 <21<430 4t08

430 <A <800 86 to 93
7.2.3 Radiation intensity, temperature, and humidity
The followIng range of Set points given in 1able Z shall be used, with acceptable deviations based on the

data provided in Annex B.

Table 2 — Set values for simulated general indoor display

[lluminance at the specimen plane (klx) <80
Black panel temperature (uninsulated) (°C) 25to 35
Chamber air temperature (°C) 21to 27
Relative humidity (%RH) 50

The tolerance of operational fluctuation for the parameters above are listed in ISO 18937-1.

© IS0 2023 - All rights rese
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The radiation intensity, black panel temperature, and chamber air temperature range of set points
in the above table are intended to result in a photographic print exposed under these conditions to
be indirectly controlled at a temperature between 25 °C to 30 °C. The construction and absorption
properties of the black panel temperature will result in temperatures 3 °C to 8 °C higher than the
photographic prints exposed, as shown by the data in Annex B.

An IR-reducing filter can be used if the uninsulated black panel temperature and/or chamber
temperature cannot be controlled at the set points listed.

NOTE Annex B provides a table of temperature measurement data of a gray (0,75 OD) target sample with
a variety of illuminance and chamber temperature settings, as well as with/without IR-attenuating filters.

Co
sa

Rad
test
ori
of t

app
7.3

7.3
Thi

wi
oft
Twi

by
epiy

tem
spa
strg

7.3
Thi

light

binations of these variables can be used based on guidance from this table in order to achieve
le temperature of 25 °C to 30 °C.

ing with the L-37 or SC-37 filter, light intensity shall be measured in lux withjanllumin
h irradiance with an irradiance meter. If radiation intensity is measured in ifyadiance un
he stated illuminance units, irradiance may be controlled at 420 nm. Contact the radian
ratus manufacturer to obtain appropriate conversions from illuminance to irradiance.

Simulated in-window display

1 Application

5 test is intended to simulate terrestrial daylight transmitted through standard ar
ow glass (double glazing). A typical example of“such display can be found when

he storel2l[5],

btrong radiative heating, and light/darkycycling to promote stress fatigue. The cycling
odes with elevated temperature differénces between colours and between the imagin

he targeted

iation intensity can be measured in irradiance units in place of the stated illuminance units. When

hnce meter
its in place
t exposure

chitectural
mages are

d
disrllayed in store windows, facing toward the outdoefs, so that they may be viewed by people outside

testing conditions are noted. Table 4 deseribes a test that includes higher temperatures caused

simulates
b layer and

ort, as well as episodes of elevated specimen temperature with reduced moisture c

ce, with sun shade or orientation away from the equator. The continuous light simul
ss fatigue as compared(to the cyclic test conditions.

2 Filtered xenon.arc configuration to simulate in-window display conditions

5 filter systemshall consist of a window-glass filter with spectral irradiance in accor

Ino

Tabﬁe 3 and may-be used with or without a standard IR filter (the IR filter can be used if it i
to

tain thé\black panel temperature).

rdet to maintain conformance, the filter shall be cleaned or replaced per OEM instructio

Opt

ntent (hot

phase) and remoistening (cool.dark phase). Table 5 describes a continuous light tept at lower
peratures to simulate limited radiative heating, such as show windows in an air-conditioned air

es limited

lance with
necessary

1S.

rcat fittersshattbepositiomed according to the second paragraphrof 5.2

Table 3 gives the relative spectral irradiance in the given bandpass, expressed as a percentage of the
total irradiance between 300 nm and 800 nm.

©IS
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Table 3 — Relative spectral irradiance for filtered Xenon-arc lamp for in-window display

Spectral bandpass Relative spectral
Wavelength, A irradiance
nm %

300 <1<340 0,2to 1,2
340 <A <370 2,8t03,5
370 < A<400 3to5
400 < <430 4to7
430 <2A<800 83 to 88

7.3.3 Radiation intensity, temperature and humidity

Two test cycles are listed: a light/dark cycling test and a continuous light test, The conditions for

the

light cycle pnd dark cycle are shown in Table 4. The conditions for the continueus light test are shgwn

in Table 5.

Dependinglon the intended use profile, of the of sets of set points in Talile 4 or Table 5 shall be used;

Tablg 4 — Set values for light/dark cycling conditions for.simulated in-window display

Parameter Lightphase Dark phase
[llumfinance at the specimen plane (klx) =100 Not controlled
Phase duration (hours) 3,8 1,0
Black pnel temperature (uninsulated) (°C) 63 Not controlled
[hamber air temperature (°C) 40 25
Relative humidity (%RH) 40 80

Table 5 — Set values for continuous conditions for simulated in-window display

Parameter Conditions
[lluminance at the specimen plane (klx) 50 to 80
Black paneltemperature (uninsulated) (°C) 35
Chamber air temperature(°C) 25
Relative humidity (%RH) 50

The tolerance of 6perational fluctuation for the parameters above are listed in ISO 18937-1.

Radiant infefisity can be measured in irradiance units in place of the stated illuminance units. Confact
the radiant ' ' ' i i to

irradiance.

Exposures to simulate other specific use-cases (backlit displays, for example) may require different
exposure conditions than those referenced in the previous sections.

8 Testresult measurement and report

Reporting requirements are listed in ISO 18937-1:2023, Clause 8.

© IS0 2023 - All rights reserved
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Annex A
(informative)

Relative spectral transmittance of filters

Table A.1 — Relative spectral transmittance of L37 filter

|

Whvelength | Transmittance Wavelength | Transmittance Wavelength Ta’é‘tﬂmittance
nm % nm % nm Q/Q %
300 0,0 470 90,4 640 , LI}’ bo,7
305 0,0 475 90,5 645" b0,7
310 0,0 480 90,4 650 b0,8
315 0,0 485 90,6 () 655 0,8
320 0,0 490 90,5 D 660 0,8
325 0,0 495 90,5 665 0,8
330 0,0 500 90,7 ~X 670 bo,7
335 0,0 505 90,5 675 b0,9
340 0,0 510 996 680 b1,0
345 0,0 515 @905 685 b0,9
350 0,0 520 |V 905 690 b1,0
355 1,0 525 - @ 90,5 695 1,2
360 6,6 530, 90,6 700 b1,0
365 20,7 535 90,6 705 b1,0
370 37,0 540 90,6 710 b1,0
375 52,6 |~ 545 90,6 715 01,1
380 636 S 550 90,7 720 b1,0
385 720 ;7 555 90,6 725 1,2
390 774) " 560 90,6 730 b1,1
395 ~8Lh 565 90,7 735 1,2
400 {841 570 90,6 740 01,1
405 {5 86,0 575 90,7 745 01,1
410 ) 871 580 90,7 750 1,4
4150~ 88,2 585 90,5 755 b1,1
420 88,7 590 90,6 760 b1,3
425 89,2 595 90,7 765 91,2
430 89,5 600 90,5 770 91,3
435 89,7 605 90,5 775 91,5
440 89,9 610 90,7 780 91,1
445 90,1 615 90,7 785 91,0
450 90,1 620 90,6 790 91,5
455 90,1 625 90,7 795 91,3
460 90,4 630 90,7 800 91,2
465 90,3 635 90,8

©1S0 2023 - All rights reserved 7
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Table A.2 — Relative spectral transmittance of SC37 filter

Wavelength | Transmittance Wavelength | Transmittance Wavelength | Transmittance
nm % nm % nm %
300 0,0 470 92,1 640 92,3
305 0,0 475 92,1 645 92,3
310 0,0 480 92,1 650 92,4
315 0,0 485 92,2 655 92,5
320 0,0 490 92,2 660 92,4
325 0,0 495 92,2 665 92,5 )
330 0,0 500 92,3 670 924,
335 0,1 505 92,2 675 925
340 0,1 510 92,2 680 A2
345 0,4 515 92,2 685 07 925
350 1,5 520 92,2 690 NY 92,5
355 5,0 525 92,2 695 92,7
360 12,7 530 92,3 <700 92,5
365 26,7 535 92,3 ¢, 705 92,5
370 42,5 540 92,2 AP 710 92,6
375 58,8 545 923 W[ 715 92,6
380 70,5 550 922 7 720 92,6
385 79,0 555 92,2 725 92,7
390 84,3 560 923 730 92,6
395 87,5 565 V92,3 735 92,8
400 89,3 570 O 923 740 92,7
405 90,4 575 . OO 92,4 745 92,8
410 90,8 580 )" 92,2 750 92,7
415 91,3 1585 92,2 755 92,5
420 91,5 1.0 590 92,4 760 92,6
425 9,7 L} 595 92,2 765 92,8
430 91,7 600 92,2 770 92,7
435 91,9, " 605 92,3 775 93,2
440 91,8 610 92,3 780 92,5
445 919 615 92,3 785 92,5
450 919 620 92,2 790 93,1
455 | A5 920 625 92,4 795 92,9
460 L= 920 630 923 800 927
465 92,0 635 92,4

8 © IS0 2023 - All rights reserved
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Annex B
(informative)

Sample temperature measurements based on different

parameters

Tabte B.1 provides a range of sample surface temperatures measured by two xenon-arc
manufacturers. The samples were a gray (0,75 = 0,05) OD target, measured with an IR pyr
alsq Figure (B.1) and Figure (B.2). The purpose of this table is to provide the usercwith i
on gppropriate parameter settings to achieve a sample temperature range of 25 °C to 30 °
actyial sample temperature will be a factor of the illuminance, the chamber air temperatur¢, and if IR-

attgnuating filters are used.

Ins
(wi
eith
ava

For
was

hout IR filter, with IR filter, and with two IR filters are presented«~Note that for one ma

below (grey), within (light gray), or above (dark grey):the target temperature of 25 °C -

nstrument
meter, see
hformation
[, since the

ummary, three chamber temperature set points, three illuminance ]Jevels, and three filter systems

hufacturer,

er the chamber air temperature could not be achieved, or the double [R-attenuating filters are not
lable. Those conditions have been indicated with a “N/A,” or “Not Achievable” designatiojn.

the 0,75 OD sample temperatures, cells have been highlighted to indicate if the sample tgmperature

30 °C.

© IS0 2023 - All rights reserved
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Table B.1 — Grey sample and BPT surface temperatures with different filters, illumination
levels, and chamber temperatures for instruments from two different manufacturers.

nfrared filterused > | 1g' | W | myz | w® | W | maz | R | R | e
Illuminance (klx) --> 40 40 40 50 50 50 80 80 80
Chamber air temperature (°C) 20 20 20
BPT - Mfgr. #1 (°C) 25,6 | 22,3 21,4 269 | 232 22,1 30,2 | 254 244
BHT - Mfgr. #2 (°C) N/A | N/A N/A N/A | N/A N/A N/A | N/A N/A
Gray (0P 0,75) - Mfgr. #1 (°C) 24 | 214 20,9 249 | 22,2 21,5 27,8 23,70‘5%2 D
Gray (Ob 0,75) - Mfgr. #2 (°C) N/A | N/A N/A N/A | N/A N/A N/A | N/A N/A
0,\\, ~
Chamber air temperature (°C) 23 23 23
BHT - Mfgr. #1 (°C) 28,5 | 25,3 24,3 30 | 26,4 25,3 32,8 | 284 274
BHT - Mfgr. #2 (°C) 30 279 N/A 31,5 | 30 N/A 36,2 | 33 N/A
Gray (Op 0,75) - Mfgr. #1 (°C) 269 | 24,3 23,5 28,3 | 25,4 /"&? 26,4 25p
Gray (Ob 0,75) - Mfgr. #2 (°C) 23,8 | 22,6 N/A 24,3 | 23,64, N/A 279 | 25,5 N/A
<Q
Chamber air temperature (°C) 25 25 25
BHT - Mfgr. #1 (°C) 30,1 | 27,2 26,3 31,9 1 28,4 27,2 35 30,7 29,6
BHT - Mfgr. #2 (°C) 31,2 | 30 N/A 32,4 | 32 N/A 36,4 | 35 N/A
Gray (OP 0,75) - Mfgr. #1 (°C) 28,8 | 26,2 25,6 27 26,6 28,9 27p
Gray (Ob 0,75) - Mfgr. #2 (°C) 24,6 | 24,4 N/A 25,1 | 259 N/A 279 | 27,7 N/A
al \'U
Chamber air temp (°C) 27 27 27
BHT - Mfgr. #1 (°C) 32,3 | 29,2 28,3 33,8 | 30,2 29,4 37,2 | 32,7 318
BHT - Mfgr. #2 (°C) 32,8\ 32,1 N/A 34,3 | 34 N/A 38 37 N/A
Gray (OP 0,75) - Mfgr. #1 (°C) 28,3 27,6 29,2 28,8 29,8
Gray (Ob 0,75) - Mfgr. #2 (°C) 26,3 | 26,3 N/A 274 | 275 N/A 29,6 | 29,7 N/A
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