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ing a bottom wall for mounting a specimen, a UV radiation
filter facing the bottom wall and a plurality of sidewalls inter-
connecting the bottom wall and the UV radiation filter.
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LIGHT OR WEATHERING TESTING DEVICE
COMPRISING A SPECIMEN ENCLOSURE
WITH AN INTEGRATED UV RADIATION

FILTER

FIELD OF THE INVENTION

[0001] Thepresentinventionrelates to a light or weathering
testing device and to an enclosure for one such device.

BACKGROUND OF THE INVENTION

[0002] The object of devices for artificial weathering mate-
rial specimens 1s to estimate the useful life of materials which
in application are continually exposed to natural weather
conditions and thus degrade under climatic influencing fac-
tors such as light and heat of the sun, moisture, and the like. To
obtain a good simulation of the natural weather conditions the
spectral energy distribution of the light generated i the
device needs to correspond as best possible to that of natural
sunlight, this being the reason why xenon radiators are
employed as the source of radiation 1n such devices. Accel-
crated aging testing materials 1s achieved by 1rradiating the
specimens constantly and with added intensity to speed up
aging of the specimens.

[0003] The majority of the material specimens tested 1n
artificial weathering devices are made of plastics 1n which the
degradation due to exposure to the weather 1s mainly caused
by the UV component of sunlight. The photochemical pri-
mary processes mvolved, 1.e., photon absorption and the gen-
eration of energized conditions or free radicals proceed 1inde-
pendently of temperature, whereas the subsequent steps in the
reaction may be temperature-dependent as a function of the
polymers or additives involved and thus the aging of the
materials as observed 1s likewise temperature-dependent.
[0004] The atorementioned devices for artificial weather-
ing of specimens comprise as a rule, in addition to the source
of radiation, further means with which other artificial weather
conditions such as, for example, high humidity, rain or nox-
10us emissions can be generated. In addition to these artificial
weathering devices light testing devices also find application
which simply contain a source of radiation. Such light testing,
devices can be used, for example, to determine the sun pro-
tection factor or light protection factor of chemical or physi-
cal light protection factors such as UV light protection fac-
tors. For determining the sun protection factor the spectral
energy distribution of the sun 1s defined from 290 nm to 400
nm. Defined as the standard sun 1s, e.g., spectral distribution
as specified in DIN 67301, whereby the spectral radiation
intensity extends down to 107°/10~°/W/m?. In sun simulators
as used 1n weathering tests such requirements do not exist.
The spectral energy distribution of the sun as specified in CIE
85 (Table 4) begins not before 305 nm and 1s assumed to be O
at 300 nm, whereby the spectral radiation intensity 1s of the

order of 0.1 W/m~ and higher.

[0005] Inweathering devices known hitherto usually one or
more UV radiation sources such as xenon radiators are made
use of. These are appreciated to provide a good simulation of
the solar spectrum. But, the emitted radiation comprises rela-
tively high spectral properties 1n the infrared and UV spectral
range which need to be suitable filtered. As regards the UV
component, the xenon radiator can be filtered with a W(G320
filter of corresponding thickness 1n thus satisfying the afore-
mentioned requirements on a standard sun for determining,
the sun protection factor.
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[0006] Conventional weathering apparatuses have, how-
ever, the following drawbacks. Usual xenon radiators having
a doped quartz crystal envelope emit radiation with wave-
lengths up to 250 nm. A commercially available WG320 filter
(made by Schott) cannot be bent, this being the reason why
strips 10 mm wide and 300 mm long need to be placed
together. The radiation can pass at the locations where the
filters come together or where metal blanks contact each
other. In addition to this, changes 1n temperature can displace
the filter edge. The edge location of the W(G320 filter depends
on the ambient temperature of the filter (temperature drit
0.06 nm/K). The tolerances on the testing requirements for
determining the light protection factor by the COLIPA
method are so tight that a change in ambient temperature of
40° K can result 1n the test being out of tolerance. Since the
filters are furthermore arranged 1n the vicinity of the xenon
radiator the ambient temperature for the filters 1s between 70°
C. and 110° C. depending on the output of the lamp. This
means that the W(G320 filters need to be between 0.7 to 1 mm
thick, resulting in the assembly as a whole being highly
unstable with strips 10 mm wide and approximately 300 mm
long.

SUMMARY OF THE INVENTION

[0007] The present invention 1s thus based on the object of
defining a device for light or weathering testing specimens
with which the UV radiation of a UV radiation source can
now be filtered reliably defined.

[0008] This object 1s achieved by the features of claim 1.
Advantageous further embodiments and aspects are recited in
the sub-claims and the further independent claims.

[0009] The gist of the present invention 1s providing the UV
radiation filter as part of an enclosure enveloping the speci-
men at least in part.

[0010] The device for light or weathering testing a speci-
men 1n accordance with the invention comprises a chamber,
an UV radiation source sited in the chamber and an enclosure
arranged 1n the chamber including an enclosure wall com-
prising a UV radiation filter, the enclosure enveloping the
specimen at least in part.

[0011] One substantial advantage of the device 1n accor-
dance with the invention 1s that the UV radiation filter 1s no
longer sited in the direct vicinity of the xenon radiator. This
now does away with all means needed 1n conventional devices
for mounting the UV radiation filter 1n the vicinity of the
xenon radiator. Instead, the UV radiation filter 1s now config-
ured as part of the enclosure or enclosure wall and thus
mounted like the enclosure, 1t no longer being necessary to
adjoin a plurality of strips of filters to surround the xenon
radiator. Instead, providing an enclosure now makes 1t pos-
sible to close it off light-tight inwards so that no stray radia-
tion whatsoever from the xenon radiator gains access to the
specimen. In other words, now, only the UV radiation emitted
by the xenon radiator directly reaches the specimen from the
xenon radiator. When the UV radiation filter 1s sited as part of
the enclosure so that it 1s disposed between the xenon radiator
and the specimen, only filtered UV radiation can gain access
to the specimen in thus reliably avoiding the specimen being
impinged by stray radiation.

[0012] Another advantage of the present invention 1s that
the UV radiation filter 1s no longer exposed to high thermal
stress because 1t 1s no longer located 1n the direct vicinity of
the xenon radiator. Since some distance away from the xenon
radiator, because of the temperature control, no such fluctua-
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tions 1n temperature occur as in the vicinity of the xenon
radiator, the transmission characteristic of the UV radiation
filter can now be maintained constant, it being particularly
when using an edge filter such as a W(G320 filter that the edge
length can be maintained constant due to the temperature
being relatively stable. This now makes 1t possible, for
example, to satisiy the tolerances specified for determining
the light protection factor 1n accordance with pertinent stan-
dards, for example DIN 673501 or the COLIPA method. A
turther advantage of the device 1n accordance with the mven-
tion 1s that due to the fact that the UV radiation {filter 1s no
longer 1n the direct vicinity of the xenon radiator, there 1s now
greater freedom 1n designing the UV radiation filter, particu-

larly the thickness of the UV radiation filter.

[0013] Inone preferred embodiment of the device 1n accor-
dance with the invention it 1s provided for that the enclosure
comprises a bottom wall for mounting the specimen, an UV
radiation filter sited facing the bottom wall and a plurality of
sidewalls interconnecting the bottom wall and the UV radia-
tion filter. In this arrangement it may be provided for in
particular that the top wall facing the bottom wall of the
enclosure 1s formed entirely by the UV radiation filter. It 1s,
however, just as possible that the UV radiation filter 1s formed
by a window within the top wall.

[0014] The UV radiation filter has preferably the shape of a
rectangular disk, the enclosure comprising four sidewalls
cach of which joins the four side edges of the UV radiation
filter to the bottom wall to make it possible to configure the
enclosure light-tight so that no stray light whatsoever or sub-
stantially no stray light of the xenon radiator attains the speci-
men. In this arrangement the light-tight seal of the enclosure
may be achieved by commercially available seals.

[0015] With weathering apparatuses a distinction 1s made
generally between weathering apparatuses with 1mmobile
specimens, such as the SUNTEST apparatus of the applicant,
and weathering apparatuses having mobile specimens. With
weathering apparatuses having immobile specimens surfaces
are provided for mounting the specimens on an mner wall of
the weathering chamber which 1s usually the horizontal bot-
tom plate of the weathering chamber, these specimens mostly
being rectangular plates of standard size. Facing the bottom
plate, 1.e., on a top horizontal 1inner wall, the UV radiation
sources are mounted. With weathering apparatuses having
mobile specimens, by contrast, the UV radiation source 1s
arranged as a central rod-shaped radiation source and the
specimens are mounted on a frame which can be made to
rotate. Here too, the likewise usually plate-type specimens
having the surface to be tested are exposed to the radiation
source continually during rotation.

[0016] The device 1n accordance with the invention can be
put to use 1 both types of weathering apparatuses. In a
weathering apparatus 1n which the specimens are immobile
the bottom wall of the enclosure 1s formed by the mounting
surface, formed generally by a portion of an inner wall of the
weathering chamber, whereas 1n a weathering apparatus in
which the specimens are mobile an enclosure 1s provided
which 1s movable within the weathering chamber, it 1n par-
ticular being made to orbit the UV radiation source. In this
arrangement the enclosure can be secured to a frame capable
ol being rotated within the weathering chamber, the top wall
of the enclosure comprising the UV radiation filter always
facing the UV radiation source.

[0017] In weathering apparatuses having immobile speci-
mens, such as the SUNTEST apparatus of the applicant, 1t 1s
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provided for, as a rule, that air 1s circulated within the weath-
ering chamber such that the air streams over the specimens
substantially 1n a laminar flow 1n thus ensuring a constant
ambient temperature 1n the direct vicinity of the specimen.
This 1s achievable with a device 1n accordance with the mnven-
tion by the two facing sidewalls of the enclosure being formed
with ports for passage of a gaseous medium. Preferably, in
this case, feeder lines, such as flexible conduits or the like, are
directly connected to the ports, so that the ports too, are sealed
ofl to prevent the ingress of stray light into the interior of the
enclosure.

[0018] Inthe simplestcase, the gaseous medium can be air.
But, any other gaseous medium can be used, with which, for
example, mstead of, or 1n addition to cooling also a scaveng-
ing function 1s achievable. For example, nitrogen may be
employed as the gaseous medium. If, e.g., the enclosure 1s
scavenged with practically pure nitrogen, the oxidation of a
specimen such as for example an exposed polymer can be
reduced or suppressed, resulting 1n only the oxygen chemi-
cally or physically bound in the specimen becoming effective
so that the atmospheric oxygen 1n the air can be separated and
checked as an influencing factor. For such scavenging and,
where necessary, also for checking as described above, use
can also be made of oxygen gas, particularly pure oxygen gas.
Other gaseous media could be put to use and their oxidative

and reductive effect tested.

[0019] It may furthermore be provided for that a cooling
means for cooling the specimen 1s sited at the side of the
bottom wall of the enclosure facing away from the UV radia-
tion {ilter or in the bottom wall itself. The cooling means may
also 1nvolve water cooling or a cooling assembly.

[0020] In a weathering apparatus in which the specimens
are immobile, such as the SUNTEST apparatus, a plurality of
mounting surfaces, called stages, for mounting a correspond-
ing plurality of specimens are usually provided. In this case 1t
may be provided for that a corresponding number of enclo-
sures 1s provided, each enclosing a specimen.

[0021] As an alternative, 1t may also be provided for that
several specimens are arranged within an enclosure, meaning
that a plurality of specimens 1s sited on the bottom wall of the
enclosure, enclosed by a single common enclosure. Both
variants as described are feasible 1n both weathering appara-
tuses 1n which the specimens are immobile and 1n which the
specimens are mobile.

[0022] The UV radiation filter 1s, for example, an edge
filter, the edge of which i1s formed by a transition located
within a certain wavelength range between an absorbing and
a transmitting condition of the UV radiation filter. As already
explained at the outset, 1n applications such as determining
the sun protection factor or the like, edge filters are of interest
in which the wavelength 320 nm 1s contained 1n the wave-
length range of the transition. The transmission of a commer-
cially available WG320 filter amounts to 50% for a wave-
length of 320 nm. The UV radiation filter used 1n the present
invention may thus be composed as a WG320 filter, i1t being
necessary to adapt the filter in shape and size so that 1t fits in
an enclosure. It 1s, however, just as possible that other edge
filters or interference filters having suitable edges (transition
between an absorbing and a transmitting condition) can be
put to use for testing aging effects.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The mnvention will now be detailed by way of
example aspects with reference to the drawings in which:
[0024] FIG. 11sanexampleaspect of an enclosure 1 accor-
dance with the mvention for a light or weathering testing
device; and
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[0025] FIG. 21s an example aspect of a light or weathering
testing device in accordance with the invention.

DETAILED DESCRIPTION OF THE PR
EMBODIMENTS

vs
o

ENT

[0026] Referring now to FIG. 1 there 1s 1llustrated 1n per-
spective an enclosure 1n accordance with the imnvention for a
device for light or weathering testing specimens. The enclo-
sure 10 comprises a bottom wall 1 on which the specimens to
be tested can be suitable arranged. For this purpose suitably
shaped stages to which the specimens can be secured can be
arranged on the bottom wall 1. As 1s usual for weathering
tests, the specimens may be standard size rectangular disks
provided with a coating to be tested.

[0027] Sited facing the bottom plate 1s a UV radiation filter
2 constituting the top plate of the enclosure. As described
above this UV radiation filter may be a WG320 filter. In the
example aspect as shown, the top of the enclosure 10 1is
entirely taken up by the UV radiation filter. But it may also be
provided for that the UV radiation filter 1s merely provided as
a window 1n an otherwise light-tight top wall. The enclosure
10 15 intended to be sited within a device in accordance with
the invention so that the UV radiation filter 1s located between
the bottom plate and the UV radiation source arranged in the
chamber of the device so that the radiation emitted by the UV
radiation source can directly attain the specimens mounted on
the bottom plate only by passing through the UV radiation
filter 2.

[0028] The bottom plate and UV radiation filter 2 are rect-
angular in shape, as evident from the example aspect. The
enclosure 10 comprises furthermore four sidewalls 3 by
which the UV radiation filter 2 1s connected to the bottom
plate 1. The sidewalls 3 themselves and the transition or secam
locations between the sidewalls 3 and the bottom plate 1, on
the one hand, and the UV radiation filter 2, on the other, are
preferably closed off light-tight as 1s achievable by commaer-
cially available seals. This makes 1t possible that only light
filtered by the UV radiation filter attains the specimens. As
described above, the xenon radiator also emits light having
wavelengths of below 300 nm which can be filtered by the UV
radiation filter 2. The light-tight configuration of the enclo-
sure ensures that no stray light whatsoever can gain access to
the specimens from the xenon radiator.

[0029] The enclosure 10 comprises furthermore two facing
sidewalls 3 1n which ports 3A and 3B for porting air are
formed. Since the specimens are heated up by the 1rradiation
it 1s usual 1n weathering apparatuses to stream the specimens
with air to cool them down 1n ensuring an even temperature.
The port 3A may be, for example, an inlet port and 3B an
outlet port, 1t being of advantage when light-tight connectors
are directly fitted to the ports 3A and 3B for feeder conduits
such as flexible air lines or the like, so that no stray light can
gain access from the xenon radiator to the ports 3A and 3B
and enter the interior of the enclosure 10.

[0030] The enclosure 10 comprises in addition a cooling
means 4 located beneath the bottom wall, comprising for
example drilled conduits 4 A extending parallel to each other
longitudinally and transversely in the enclosure 10 and
through which, for example, cooling water can be directed.
[0031] Referring now to FIG. 2 there 1s illustrated an
embodiment for a light or weathering testing device 1n accor-
dance with the invention 1n a view in perspective showing the
specimens. The device 100 1n this example aspect involves a
weathering apparatus with immobile specimens such as the
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SUNTEST apparatus of the applicant. The device 100 com-
prises a weathering chamber 50 which can be hermetically
sealed for weathering testing. Fitted to the top wall of the
weathering chamber 50 1s a plurality of xenon radiators. Sited
on a bottom plate 60 are the stages mounting the specimens.
Arranged on the bottom plate 60 1s an enclosure 70 1n which
two specimens can be staged. The bottom plate of the enclo-
sure 70 1s thus formed by a portion of the bottom plate 60 of
the weathering chamber 50. The ports 1n the facing side
surfaces of the enclosure 70 can be connected to flexible air
lines (not shown) connected to a fan in the device 100 outside
of the weathering chamber 50.

[0032] As an alternative 1t may also be provided for that
several enclosures are arranged on the bottom plate 60 each
s1zed roughly the same as a specimen stage so that just one
specimen can be accommodated 1n each enclosure.

What 1s claimed 1s:

1. A light or weathering device for testing a specimen,
comprising a chamber, a UV radiation source sited in the
chamber and an enclosure arranged 1n the chamber compris-
ing an enclosure wall with a UV radiation filter and enclosing
the specimen at least 1n part.

2. The device as set forth 1n claim 1, wherein the enclosure
comprises a bottom wall for mounting the specimen, a UV
radiation filter facing the bottom wall and a plurality of side-

walls iterconnecting the bottom wall and the UV radiation
filter.

3. The device as set forth in claim 1, wherein the UV
radiation filter has the shape of a rectangular disk.

4. The device as set forth 1in claim 3, wherein four sidewalls
are provided, each of which connects the four side edges of
the UV radiation filter to the bottom wall.

5. The device as set forth in claim 1, wherein the UV

radiation filter 1s an edge filter, the edge of which 1s formed by
a transition located within a wavelength range between an
absorbing and a transmitting condition of the UV radiation

filter.

6. The device as set forthin claim 5, wherein included 1n the
wavelength range 1s the wavelength 320 nm.

7. The device as set forth 1in claim 1, wherein formed 1n two
tacing sidewalls are ports for porting a gaseous medium.

8. The device as set forth 1n claim 7, wherein arranged 1n
the device 1s a fan.

9. The device as set forth 1n claim 1, wherein at the side of

the bottom wall facing away from the UV radiation filter or in
the bottom wall 1itself there 1s included a means for cooling the
specimen.

10. The device as set forth in claim 1, wherein several
specimens can be staged within an enclosure.

11. The device as set forth 1n claim 1, wherein just one
specimen only can be staged within an enclosure.

12. The device as set forth in claim 1, wherein several
enclosures can be arranged 1n the weathering chamber.

13. The device as set forth 1n claim 1, wherein just one
enclosure only can be staged within the weathering chamber.

14. The device as set forth 1n claim 1, wherein the bottom
wall 1s formed by a portion of an inner wall of the weathering
chamber.

15. The device as set forth in claim 1, wherein the enclosure
1s movable within the weathering chamber.

16. The device as set forth in claim 15, wherein the enclo-
sure can be made to orbit the UV radiation source.
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17. The device as set forth 1n claim 15, wherein the enclo-
sure can be secured to a frame capable of being rotated within
the weathering chamber.

18. An enclosure for a device for light or weathering testing
specimens, including a bottom wall for mounting a specimen
to be weathered, an UV radiation filter facing the bottom wall,
and a plurality of sidewalls interconnecting the bottom wall
and the UV radiation filter.

19. The enclosure as set forth in claim 18, wherein the UV
radiation filter has the shape of a rectangular disk.

20. The enclosure as set forth in claim 19, wherein four
sidewalls are provided, each of which connects the four side

edges of the UV radiation filter to the bottom wall.

Jul. 17, 2008

21. The enclosure as set forth 1n claim 18, wherein the UV
radiation filter 1s an edge filter, the edge of which 1s formed by
a transition located within a wavelength range between an
absorbing and a transmitting condition of the UV radiation

filter.

22. The enclosure as set forth in claim 21, wherein included
in the wavelength range 1s the wavelength 320 nm.

23. The enclosure as set forth in claim 18, wherein formed
in two facing sidewalls are ports for porting a gaseous
medium.
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