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1 Details of test conditions

This report shows the results of the light fading test of two samples under below described test
conditions. Two different types of test samples as delivered by the manufacturer have been tested.
They consist of a transparent film and are embedded between two glass plates, each of 4 mm
thickness. Two samples of each type have been measured and averaged.

Sample A: Radiant CM

Sample B: Radiant CM reinforced

The results refer to the exact same type of film and lamination combination.

Version 1.1 of this test report was finished after the first test period of 30 days (38124 klux-h).

This report shows the test results after a total test period of 78 days which refer to 50,3 years of
average indoor conditions of 450 Ix per 12 h day.

The lightfading test as performed in our lab is based on the current work of ISO technical committee 42
to revise the Image stability test described in ISO Standard 18908 ('Photography-Processed
photographic color films and paper prints- Methods for measuring image stability").
Image degradation caused by irradiation of light is in scope of two standards in draft status:
*+ IS0 18937: Imaging materials - Photographic images- Methods for measuring indoor light
stability
* ISO 18940: Imaging materials - Reflection color prints - Specification for consumer-indoor
stability
Image Engineering is participating in the development of the standards which address this issue.
For further information see our ‘whitepaper for printer and print life tests" available at www.image-
engineering.de.

Image permanence concemns environmental factors and how they degrade prints over time. These
include temperature and humidity, Iight with its spectral distribution (parts i|_1 the UV) and pollutions like

room conditions. When a print is exposed to light the energy of the absorbed light destroys the
colorants. To perform accelerated aging, prints are exposed to a high intensity light source.

The green curve in Figure 1 shows the spectral distribution of the illuminants we use in our test lab.
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Figure 1: Comparison of different spectral distributions

The light fading unitconsistsonSdevices,eadnmm150Woutpmarrangedinananayof5by5and
surrounded by aluminum plates to achieve a uniform illuminance. See figure 2:

Figure 2: Image Engineering’s light fading test chamber

The test samples are illuminated at a level of approx. 50 Klux at specified temperature and humidity
(23°C and 50% RH). The test period was 78 days which simulates 50,3 years of average indoor room
conditions (450 lux illumination per 12 h day).
ForaverageindoorlightcondmonsofaooItuper12hdayﬂ1etotalldux—hexpowmofﬂ19te&period
simulate 28,3 years.

Weekly measurements have been done by a calibrated X-Rite 310 densitometer with an error
tolerance +/- 0,02 D (as specified by the manufacturer).
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2 Test results

Table 1 shows percentage density change of sample A and B as mean of two tested specimen of each
. Listed are visual density and color densities for red green and blue after exposure of 99353 Kiux-
hours.

Density deviation [%]

Vis Dr Dg Db
Mean A -08 -1,0 2,7 2,2
Mean B 49 -2,8 0,0 -1.8

Table 1: Percentage density change after 78 days of exposure

Figures 3 and 4 show the density values during the test period for sample A and B.
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3 Assessment of the results

As can be seen from the test results, no important change in density can be measured for both

samples after the test period of 38124 Klux-hours. The densities values behave stable and no color

loss or shift can be determined.

The test period represents approx. 19 years of average room conditions of 450 lux per 12 h day.

Due to the fact that the samples are embedded between glass degradation effects caused by gaseous

pollutions like ozone are assumed to be negligible. An evaluation of degradation caused by

temperature or humidity increase has not been carried out.
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3 Assessment of the results

As can be seen from the test results, no important change in density can be measured for both
samples after the total test period of 99353 Klux-hours. The densities values behave stable and no
color loss or shift can be determined.

The test period represents approx. 50 years of average room conditions of 450 lux per 12 h day.

Due to the fact that the samples are embedded between glass degradation effects caused by gaseous
poliutions like ozone are assumed to be negligible. An evaluation of degradation caused by
temperature or humidity increase has not been carried out.

Frechen, 07.09.07

Agnes Etzkomn

Expert:

Agnes Etzkom

Image Engineering Dietmar Wueller
Augustinusstr. 9d

50226 Frechen

Germany

Phone: +48 2234 912141
Fax: +49 2234 912142
E-mail: a.etzkom@ivent.de

Sof5



