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Description

[0001] The present invention relates to a laminated glazing and to a process for producing a laminated glazing, the
laminated glazing comprising a suspended particle device.
[0002] In recent years, smart glazings (also known as switchable glazings) have become popular both in buildings
and in vehicles. Smart glazings allow users to control the amount of light and heat passing through the glazing. Typically,
smart glazings have at least one ply of glass within a laminated glazing structure with the added functionality being
provided by a functional device or film within the structure. Various smart glazing technologies are available including
electrochromic devices, suspended particles devices and liquid crystal devices.
[0003] Suspended particle devices (also known as SPDs) generally comprise particles suspended within a liquid
suspension medium, the liquid suspension medium being held within a polymer. The SPD film is generally switchable
between a dark state (generally when no voltage is applied) and a highly transparent state (usually when voltage is
applied). The degree of relative alignment between the particles in the SPD is generally determined by the applied
voltage so that an SPD based device exhibits a variable optical transmission when a variable voltage is applied.
[0004] It is known from US 5,409,734 that when making a film for use as a light valve, such as an SPD film, that the
light valve may be produced by dissolving a polymeric resin in a solvent into which a liquid polarizing suspension is
added. This combination is mixed and forms a stable emulsion. The emulsion is cast onto a PET or glass substrate
which has been pre-coated with a 200mm layer of a TCO electrode, and spread thereon to produce a film 10 to 200 mm
thick. The film is dried at room temperature or 50° to 90°C, resulting in phase separation and polymer solidification. After
complete drying the film is 50 mm thick. A finished cell is obtained by laminating to a second TCO coated substrate.
[0005] It is known from US 5,093,041 and the citations therein, that light polarizing materials such as colloidal sus-
pensions of herapathite and herapathite-like light polarizing crystals may be used in sheet polarizers. It is well known
that such sheet polarizers are frequently subject to degradation due to high levels of heat, ultraviolet radiation and/or
especially moisture.
[0006] In US 6,516,239 there is disclosed polyhalide particles having great chemical stability when exposed to water,
even extremely hot water, that may be used in liquid suspensions and films for SPD light valves as well as in set
suspension for use as or in a sheet polarizer. In this prior art document it is stated that the properties of the particles
can be of substantial importance in achieving a long life in an SPD device which is exposed to the atmosphere.
[0007] US2004/0185195A1 discloses laminated glass comprised of at least two layers of transparent glass with ad-
jacent glass layers separated by a transparent solid non-glass layer, wherein at least one transparent non-glass interlayer
contains a device comprised of at least one element selected from the group consisting of solid state lighting, heat
sensors, light sensors, pressure sensors, thin film capacitance sensors, photovoltaic cells, thin film batteries, liquid
crystal display films, suspended particle device films, and transparent electrical conductors. Specific examples are given
which include LED devices in the laminated glass. One example is given of a laminated glass containing an electrolu-
minescent panel for use as a light source. The laminated glass consists of a first piece of annealed glass with a first
ionomer resin sheet in contact therewith. An electroluminescent panel is centred on the first ionomer sheet and a second
sheet of the ionomer resin sheet is placed over the electroluminescent panel. A second piece of glass is positioned on
top of the second ionomer resin sheet and the assembly is laminated. Prior to the lamination process, the sheets of
ionomer resin had a moisture content of 0.06% by weight. When incorporated in the laminated glazing, the electrolumi-
nescent panel provided light and functioned as it had before encapsulation within the glass. The electroluminescent
panel was said to be protected from physical damage and attack from moisture, air, etc.
[0008] WO-A-2005/102688 relates generally to SPD devices, especially SPD devices used as light valves and to
methods for laminating SPD devices.
[0009] Suspended particle devices are known to degrade when subjected to relatively high temperatures especially
when those high temperatures are experienced for relatively long periods of time. For example, a typical SPD device,
if stored at 100 °C. for 500 hours, degrades so that the light transmission in the on-state can decrease by more than
20% from its starting value.
[0010] We have now discovered that a major contributor to the degradation of SPD devices involves moisture present
in particular components in the laminated glazing, even at very low levels of moisture.
[0011] It is the aim of the present invention to overcome difficulties of the prior art and to, in particular, overcome the
difficulties, especially relating to moisture content, which result in degradation of SPD devices.
[0012] The present invention accordingly provides, in a first aspect, a laminated glazing comprising an SPD ply com-
prising a suspended particle device having a low light transmission off-state and a high light transmission on-state, at
least one interlayer ply comprising an interlayer material, and at least one glazing ply, wherein the interlayer material
has been dried to a predetermined moisture content of 0.23 weight % or lower to increase the time over which the
suspended particle device is switchable between the low light transmission off-state and the high light transmission on-
state. This is advantageous because the inventors have, surprisingly, discovered that, at even a relatively low water
content of the interlayer material, degradation of the SPD device, even at relatively high temperatures, is much reduced
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or eliminated. Suitably the interlayer ply is not part of the SPD ply.
[0013] If a laminated glazing is constructed according to the first aspect of the invention without drying the interlayer
material, the switching characteristics of the SPD device have been found to degrade in a shorter time than when the
same interlayer material is dried. For the avoidance of doubt, the switching characteristics of the film refers to the ability
of the SPD device to switch between the low light transmission off-state and the high light transmission on-state upon
application of a suitable electric field i.e. a voltage across the SPD device.
[0014] If the interlayer material has a moisture content greater than the predetermined moisture content, the switching
characteristics of the SPD device may be degraded in a shorter time.
[0015] Generally, the suspended particle device comprises at least two spaced, opposed panes at least one of which
is transparent, and a light modulating element. Each pane may be a ply of polyethylene terephthalate (PET) with an
electroconductive film such as ITO on at least a portion of a major surface thereof. The light modulating element may
comprise a liquid suspension of particles but preferably comprises a plastics film comprising distributed droplets of the
liquid suspension of particles.
[0016] Preferably the, or each, glazing ply is a glass ply.
[0017] The interlayer material in the laminated glazing preferably comprises polyvinyl butyral (PVB), ethylene vinyl
acetate (EVA), polyurethane or silicone.
[0018] Preferably where the interlayer material comprises polyvinyl butyral, the predetermined moisture content is
0.26 weight % or lower, preferably 0.25 weight % or lower. Preferably, where the interlayer material comprises ethylene
vinyl acetate the predetermined moisture content is 0.24 weight % or lower, preferably 0.23 weight % or lower, more
preferably 16 weight % or lower.
[0019] The laminated glazing of the present invention may further comprise one or more plastics plies. Conveniently,
one of these plastics plies, if present, may carry an infra-red reflecting coating. The infra-red reflecting coating may be
a low e and/or a solar control coating to reduce heat flow through the glazing. The plastics ply may be, for example, a
flexible plastic substrate. The preferred material for forming the plastics ply is PET.
[0020] Typically, the infra-red reflecting coating comprises a silver based coating. This coating may comprise one or
more layers of silver or of silver alloy and dielectric layers of, for example, metal or metalloid oxides.
[0021] Preferably, the laminated glazing comprises at least two interlayer plies. The glazing may be such that there
are two interlayer plies intended to be laminated on either side of the SPD.
[0022] The SPD may preferably be incorporated in a third interlayer ply which has a portion of the shape and size of
the SPD cut out (in a so-called "picture frame"). Such a construction is described in WO2007/12242 at page 6 in particular.
This type of construction is advantageous because it allows a strong and efficient lamination of the SPD within the
laminated glazing.
[0023] Generally, there will be two glazing plies in laminated glazing. Usually, the SPD film will be situated between
two glazing plies with one or two layers of interlayer material on either side of the SPD film. Further layers may be
incorporated between the glazing and interlayer plies or between the interlayer and SPD plies. Preferably, the, or each,
glazing ply is a glass ply.
[0024] One or more of the glazing plies may carry a coating on the outer or inner surface (referring to its position of
the surface in the laminated glazing). These coatings may be to modify the optical properties of the laminated glazing
(e.g. heat reflecting coatings for solar control or low emissivity) or to modify the surface properties of the glazing (e.g.
to increase the hydrophobicity or the hydrophilicity of the surface). If the glazing has a coating to modify the surface
properties of one or more plies then the coating will usually be situated on an outside surface of a glazing, preferably a
glass, ply.
[0025] Preferably, the interlayer material has a water content of 0.24 weight % or lower, 0.23 weight % or lower, 0.22
weight % or lower, 0.21 weight % or lower, 0.20 weight % or lower, 0.19 weight % or lower, 0.18 weight % or lower, 0.15
weight % or lower, or 0.10 weight % or lower. Generally, the lower the water content of the interlayer material, the better,
however it is difficult to eliminate entirely the water content of the interlayer material.
[0026] The level of the predetermined moisture content may be chosen for a particular interlayer material and for a
particular application of the laminated glazing.
[0027] It is well known in the art, see for example "Glass Processing Days, 13-16 June 1999, pages 353-356" that the
moisture content of PVB affects the adhesion properties of the PVB. Pummel adhesion is known to be reduced when
the moisture content of the PVB is increased.
[0028] The interlayer should have sufficient adhesion to other materials in the laminated glazing for the desired appli-
cation. Suitably the laminated glazing passes appropriate tests for such a laminated glazing to be used for a specific
application. This requirement may affect the lower level of water content for the interlayer.
[0029] Suitably the interlayer has more than 0.01% by weight of water.
[0030] The great advantage of the first aspect of the present invention is that when the water content is at or below
0.26 weight % (PVB) or at or below 0.24 weight % (EVA) in the interlayer material, high temperature degradation of the
SPD film is much reduced. Furthermore, lower temperature degradation (as in, for example, normal use) would also be
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reduced.
[0031] It had not previously been appreciated that even the very low moisture content of interlayer materials can
contribute to SPD degradation.
[0032] It is thought that the water contained in an interlayer material is chemically and/or physically absorbed, in
contrast to water vapour in a humid atmosphere.
[0033] In a second aspect, the present invention also provides a process for producing a laminated glazing, the process
comprising,

a) providing an SPD ply comprising a suspended particle device,
b) providing at least one interlayer ply comprising an interlayer material the interlayer material having been dried to
a predetermined moisture content of 0.23 weight % or lower,
c) providing at least one glazing ply,
d) laminating together at least the SPD ply, the interlayer ply and the glazing ply.

[0034] A process for producing a laminated glazing according to the second aspect of the invention provides the
advantage that the switching characteristics of the SPD ply are improved compared to using the at least one interlayer
ply comprising the interlayer material with the moisture content of the interlayer material above the predetermined
moisture content. That is, a laminated glazing produced according to the second aspect of the present invention is
switchable between a low light transmission off-state and a high light transmission on-state for a longer time when the
dried interlayer is positioned adjacent the SPD film compared to when the same interlayer has not been dried and is
positioned adjacent to the SPD film.
[0035] Preferably, the process further comprises a step of drying the interlayer material (before it is incorporated within
the laminated glazing) so as to arrive at a water content as discussed above in relation to the first aspect of the invention.
[0036] Drying the interlayer material preferably comprises holding the interlayer material at a predetermined temper-
ature (which may be between 20 to 110°C), under a predetermined pressure (which may be atmospheric pressure or a
lower pressure than this) for a predetermined time which can be in the order of 1 to 4 days, preferably 1 to 2 days, most
preferably 1 day or shorter.
[0037] Alternatively, or additionally, the drying step may comprise storing the interlayer material at a predetermined
relative humidity (e.g. between 5% and 55%, preferably under 30%, more preferably under 25% and most preferably
under 22%), preferably for a predetermined time, at a predetermined temperature and under a predetermined pressure.
[0038] The SPD ply may be first laminated in between two plies of an interlayer material, and this laminated construction
may then be dried. Alternatively, the interlayer plies may be dried prior to laminating the SPD ply therebetween. The
assembly of SPD ply in between the two interlayer plies may then be laminated to at least one glazing ply.
[0039] In a third aspect, the present invention also provides use of an interlayer material having a water content of
0.23 weight % or lower as an interlayer in a laminated glazing comprising an SPD film to increase the time over which
the SPD film is switchable between a low light transmission off-state and a high light transmission on-state. Suitably the
dried interlayer is in sheet form.
[0040] Preferably the interlayer material is adjacent to the SPD film.
[0041] The products of the invention find use in all glazing applications including commercial and domestic buildings
and transport (e.g. automotive) applications. Products according to the invention are of particular advantage when used
in automotive glazings such as sunroofs, windscreen, backlight and/or side glazings.
[0042] Embodiments of the present invention will now be described with reference to the accompanying drawings (not
to scale) in which -

Figure 1a illustrates a cross-sectional view of a conventional SPD film assembly.

Figure 1b illustrates schematically a laminated glazing having an SPD film laminated therein.

Figure 2 is a graph of light transmission as a function of time for laminates containing EVA and SPD at various water
contents that have been baked at 100 °C.

Figure 3 is a graph of light transmission as a function of time for laminates containing SPDs and PVBs having
different water contents that have been baked at 100 °C.

[0043] Figure 1a shows, in schematic cross-section, a conventional SPD film assembly. The SPD film 1 has a laminated
structure comprising an active layer of a suspended particle emulsion 2 arranged to lie between a first planar electrode
3a and a second planar electrode 3b. Each planar electrode comprises a ply of a plastics substrate material 4a, 4b (for
example of polyethylene terephthalate (PET)), having an electrically conductive coating 5a, 5b (for example an indium
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tin oxide coating (ITO)) disposed on at least a portion of one surface. The electrically conductive coatings 5a, 5b enable
a direct electrical contact between the suspended particle emulsion 2 and an external power supply (not shown) to be
provided via suitable electrical connectors.
[0044] Figure 1b illustrates schematically the construction of a laminated glazing having an SPD device laminated
therein. The glazing 6 has an SPD film assembly 1 laminated within an interlayer structure 7, which is itself laminated
between two plies of glass 8a, 8b. The laminated structure 7 comprises three layers of interlayer material, 9a, 9b, 9c.
The first interlayer 9a has a region cut out of the centre in which the SPD film assembly sits, such that the first interlayer
9a forms the "picture frame". Such a construction is disclosed in WO2007/122428 Preferably the thickness of the SPD
film assembly 1 is of the same order as the first interlayer 9a. The first interlayer 9a is laminated between second 9b
and third 9c interlayers, which are co-extensive with the plies of glass 8a, 8b.
[0045] The invention is further illustrated in the following examples.
[0046] The water content of an interlayer material varies dependant on the local humidity in which it is stored. It is
possible to use the H-OH band at 1930cm-1 in an infrared spectrum as a means to identify the presence of water in
materials non-destructively. This can give quantitative information if the intensity of this absorption relative to a background
level is correlated with actual water content via another water determination method.

Example 1

[0047] Laminates were prepared with SPD film that had previously been dried by heating at 90 °C overniaht and film
that had previously been exposed to 100% relative humidity (RH) and 50 °C.
[0048] When the SPD film is dried, it is possible that moisture is lost from either of the PET substrates 4a, 4b and/or
the SPD material 2.
[0049] Laminates were made with EVA (ethylene vinyl acetate) interlayer material using suitable conditions for EVA
lamination and subsequently tested at 100 °C. Other than conventional storage conditions, the EVA had not been
processed in any other way prior to lamination with the SPD film. The on-state light transmission was measured at
intervals during the test and the result of this experiment showed that the SPD in the laminate degraded more rapidly
when it had the higher moisture content and more slowly when it had been dried prior to lamination (Figure 2).
[0050] In figure 2, line 21 shows how the on-state light transmission of the laminate made with standard EVA and
"wet" SPD film varies with time when baked at 100 °C. Line 23 shows how the on-state light transmission of the laminate
made with standard EVA and standard SPD film varies with time when baked at 100 °C. Line 25 shows how the on-
state light transmission of the laminate made with standard EVA and "dry" SPD film varies with time when baked at 100 °C.
[0051] The light transmission was measured using CIELAB Illuminant C 2° observer, although it is not essential to
use this illuminant. The measurement of light transmission was taken through the centre of the major face of the laminate.
The use of the light transmission measurement is a convenient way to show how well the SPD film is able to switch from
the low transmission off-state to the high transmission on-state upon the application of an applied voltage across the
SPD film, and is therefore indicative of the switching characteristics of the SPD film. When a suitable voltage is applied
across the SPD film and the transmission is unchanged, the switching characteristics of the SPD film have degraded.
[0052] In order to make the light transmission measurement, the sample was taken out of the heating oven and allowed
to cool to room temperature before the reading was made. Once the reading was made, the sample was placed back
into the heating oven until the next measurement was made.

Example 2

[0053] PVB (polyvinyl butyral) is a typical interlayer material used in laminated glazing for vehicles. In order to carefully
control the adhesion of the PVB to glass which is an important parameter for an automotive laminated glazing, it is
necessary to control the moisture content of PVB. This is generally achieved by storing PVB prior to lamination in
temperature and humidity controlled conditions with 20+/-2°C and 24+/-4%RH. This provides a water content of around
0.26 to 0.5%.
[0054] The inventors have discovered that by reducing the water content of the PVB below this level, a step improvement
is found in the stability of the SPD laminate at temperature.
[0055] Laminates were prepared with four different configurations:

1. SPD film as standard, PVB as standard
2. SPD film dried prior to lamination, PVB as standard
3. SPD film as standard, PVB dried prior to lamination
4. SPD film dried prior to lamination, PVB dried prior to lamination

[0056] The drying of the PVB was achieved by storing for 2 days under vacuum at room temperature. Drying may be
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effected by different means, such as by sealing the interlayer with a desiccant as illustrated in table 1. The moisture
content of PVB and EVA are shown in table 1 below.

[0057] The sample construction was as follows:

Glass/PVB/SPD/PVB/coated PET film/PVB/glass
where the PVB layers were all 0.38mm thick and the coated PET was 0.05mm thick. The overall sample thickness
was about 5.2mm.

[0058] The samples were all laminated at the same time using a temperature above 100°C to produce an acceptable
lamination.
[0059] After lamination the samples were baked at 100°C and the change in on-state transmission monitored at
intervals. The results are indicated in Figure 3. The measurement of transmission was carried out in the same manner
as described with reference to example 1.
[0060] Line 31 of figure 3 shows the variation of the on-state light transmission for standard SPD film laminated with
a standard PVB interlayer (sample 1).
[0061] Line 33 shows the variation of the on-state light transmission when the SPD film has been dried (sample 2).
There is an improvement in the switching characteristics of sample 2 compared to sample 1. That is, the SPD film is
switchable between the low light transmission off-state and the high light transmission on-state for a longer time.
[0062] Line 35 shows the improvement in switching characteristics when the standard SPD film is laminated between
PVB that has been dried (sample 3). The PVB is from the same batch as PVB as used to construct sample 1. As can
be seen, the switching behaviour is improved compared to sample 1. That is, by drying the PVB interlayer material the
SPD film is switchable between the low light transmission off-state and the high light transmission on-state for a longer
time.
[0063] Line 37 shows the combined effect of reducing the water content of the SPD film and the PVB interlayer (sample
4). The variation in the on-state light transmission over time for sample 4 is least affected by baking at 100 °C. It appears
that the effect of drying the SPD film is additive with the effect of drying the interlayer material.
[0064] Line 39 shows the off-state light transmission for each sample. There is virtually no change in the off-state light
transmission for any of the samples with time when baked at 100 °C.
[0065] Figure 3 shows that by drying the SPD film and/or the PVB interlayer, the switching characteristics of the
laminated glazing can be improved compared to using standard SPD film and PVB. That is, by using a PVB that has a
level of moisture below that of standard PVB, an improvement in the switching characteristics of the laminated glazing
is obtained. The switching characteristics of the SPD film are maintained for a longer time when the SPD film and/or
interlayer is dried, compared to using the same SPD film and/or interlayer material that has not been dried.
[0066] Figure 3 shows that by use of an interlayer material that has been dried, the switching characteristics of the
SPD film may be improved. That is, the time over which the SPD film is switchable between the low light transmission
off-state and the high light transmission on-state has been increased.
[0067] Without being bound by any particular theory, it is thought that under the action of heat, water is released from
the interlayer (and possibly the PET plies encompassing the SPD film). This water is able to penetrate the SPD matrix
and cause the SPD particles to degrade. By using an interlayer that has a low water content, the degradation of the SPD
particles may be delayed thereby increasing the time over which the SPD is switchable between the low light transmission
off-state (i.e. when no voltage is applied) and the high light transmission on-state (i.e. when suitable voltage is applied).
[0068] It would be expected that if the same set of experiments were carried out using samples 1 to 4 but at a baking
temperature of less than 100 °C, similar behaviour would be observed as seen in figure 3 but the time over which the
SPD film was switchable between the low light transmission off-state and the high light transmission on-state would be
extended because of the lower baking temperature.

Table 1. Moisture content was determined by calibrated moisture analyser and/or Karl Fischer analysis.

Preparation condition Moisture Content (% by weight)

PVB after drying in vacuum oven <0.1%

PVB from 24%RH / 23degC 0.26%

EVA 24% RH / 23°C 0.16%

EVA ambient conditions 0.24%

EVA Sealed with desiccant 0.08%
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Claims

1. A laminated glazing (6) comprising,
an SPD ply (1) comprising a suspended particle device having a low light transmission off-state and a high light
transmission on-state,
at least one interlayer ply (9a, 9b, 9c) comprising an interlayer material, and
at least one glazing ply (8a, 8b),
wherein the interlayer material has been dried to a predetermined moisture content of 0.23 weight % or lower to
increase the time over which the suspended particle device is switchable between the low light transmission off-
state and the high light transmission on-state.

2. A laminated glazing as claimed in any one of the preceding claims, wherein the interlayer material comprises polyvinyl
butyral, ethylene vinyl acetate, polyurethane or silicone.

3. A laminated glazing as claimed in any one of the preceding claims, further comprising one or more plastics plies.

4. A laminated glazing as claimed in claim 3, wherein at least one of the plastics plies carries an infra red reflecting
coating.

5. A laminated glazing as claimed in any one of the preceding claims where there are two interlayer plies.

6. A laminated glazing as claimed in any one of the preceding claims, wherein there are two glazing plies.

7. A laminated glazing as claimed in any one of the preceding claims, wherein the interlayer material has predetermined
moisture content of 0.20 weight % or lower.

8. A laminated glazing as claimed in any one of the preceding claims wherein at least one of the plies carries a low
emissivity or a solar control coating.

9. A laminated glazing according to any one of the preceding claims, wherein the SPD ply has been dried.

10. A process for producing a laminated glazing (6), the process comprising,

a) providing a SPD ply (1) comprising a suspended particle device,
b) providing at least one interlayer ply (9a, 9b, 9c) comprising an interlayer material, the interlayer material
having been dried to a predetermined moisture content of 0.23 weight % or lower,
c) providing at least one glazing ply (8a, 8b),
d) laminating together at least the SPD ply, the interlayer ply and the glazing ply.

11. A process as claimed in claim 10, wherein drying the interlayer material comprises holding the interlayer material
at a predetermined temperature under a predetermined pressure for a predetermined time.

12. A process as claimed in either claim 10 or claim 11, wherein drying comprises storing the interlayer material at a
predetermined relative humidity.

13. Use of an interlayer material having a water content of 0.23 weight % or lower as an interlayer in a laminated glazing
comprising an SPD film to increase the time over which the SPD film is switchable between a low light transmission
off-state and a high light transmission on-state, preferably wherein the interlayer material is adjacent to the SPD film.

14. Use of an interlayer as claimed claim 13, wherein the interlayer material comprises polyvinyl butyral, ethylene vinyl
acetate, polyurethane or silicone.

15. Use according to either of the claims 13 or 14, wherein the SPD film has been dried.

Patentansprüche

1. Verbundglas, umfassend



EP 2 477 810 B1

8

5

10

15

20

25

30

35

40

45

50

55

eine SPD-Lage (1), enthaltend eine Schwebeteilchenvorrichtung mit einem Aus-Zustand mit geringer Lichtdurch-
lässigkeit und einem Ein-Zustand mit hoher Lichtdurchlässigkeit,
zumindest eine Zwischenlage (9a, 9b, 9c), die ein Zwischenschichtmaterial enthält, und zumindest eine Vergla-
sungslage (8a, 8b),
wobei das Zwischenschichtmaterial bis zu einem vorgegebenen Feuchtigkeitsgehalt von 0,23 Gew.-% oder weniger
getrocknet wurde, um den Zeitraum zu erweitern, innerhalb dessen die Schwebeteilchenvorrichtung zwischen dem
Aus-Zustand mit geringer Lichtdurchlässigkeit und dem Ein-Zustand mit hoher Lichtdurchlässigkeit umschaltbar ist.

2. Verbundglas nach Anspruch 1, wobei
wobei das Zwischenschichtmaterial Polyvinylbutyral, Ethylenvinylacetat, Polyurethan oder Silikone enthält.

3. Verbundglas nach einem der vorhergehenden Ansprüche,
ferner umfassend eine oder mehrere Plastiklagen.

4. Verbundglas nach Anspruch 3, wobei zumindest eine der Plastiklagen eine Infrarot-reflektierende Schicht trägt.

5. Verbundglas nach einem der vorhergehenden Ansprüche, wobei es zwei Zwischenschichtlagen gibt.

6. Verbundglas nach einem der vorhergehenden Ansprüche, wobei es zwei Verglasungsschichten gibt.

7. Verbundglas nach einem der vorhergehenden Ansprüche, wobei das Zwischenschichtmaterial einen vorgegebenen
Feuchtigkeitsgehalt von 0,20 Gew.% oder weniger hat.

8. Verbundglas nach einem der vorhergehenden Ansprüche, wobei zumindest eine der Lagen eine Sonneneinstrah-
lungs-Regulierungsbeschichtung mit geringer Emissivität trägt.

9. Verbundglas nach einem der vorhergehenden Ansprüche, wobei die SPD-Lage getrocknet wurde.

10. Verfahren zum Herstellen einer Verbundverglasung, wobei das Verfahren umfasst:

a) Bereitstellen einer SPD-Lage (1), die eine Schwebeteilchenvorrichtung enthält,
b) Bereitstellen zumindest einer Zwischenschichtlage (9a, 9b, 9c), die ein Zwischenschichtmaterial enthält,
wobei das Zwischenschichtmaterial bis zu einem vorgegebenen Feuchtigkeitsgehalt von 0,23 Gew-% oder
weniger getrocknet wurde,
c) Bereitstellen zumindest einer Verglasungslage (8a, 8b),
d) Laminieren zumindest der SPD-Lage, der Zwischenschichtlage und der Verglasungslage.

11. Verfahren nach Anspruch 10, wobei das Trocknen des Zwischenschichtmaterials das Halten des Zwischenschicht-
materials auf einer vorgegebenen Temperatur bei einem vorgegebenen Druck für einen vorgegebenen Zeitraum
umfasst.

12. Verfahren nach Anspruch 10 oder 11, wobei das Trocknen das Lagern des Zwischenschichtmaterials bei einer
vorgegebenen relativen Luftfeuchtigkeit umfasst.

13. Verwendung eines Zwischenschichtmaterials mit einem Wassergehalt von 0,23 Gew-% oder weniger als Zwischen-
lage in einem Verbundglas mit einem SPD-Film zum Erhöhen des Zeitraums, innerhalb dessen der SPD-Film
zwischen einem Aus-Zustand mit geringer Lichtdurchlässigkeit und einem Ein-Zustand mit hoher Lichtdurchlässig-
keit umgeschaltet werden kann, zu verlängern, wobei das Zwischenschichtmaterial sich vorzugsweise an den SPD-
Film anschließt.

14. Verwendung eines Zwischenschichtmaterials nach Anspruch 13, wobei das Zwischenschichtmaterial Polyvinylbu-
tyral, Ethylenvinylacetat, Polyurethan oder Silikon enthält.

15. Verwendung nach Anspruch 13 oder 14, wobei der SPD-Film getrocknet wurde.
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Revendications

1. Vitrage stratifié (6) comprenant,
une couche SPD (1) comprenant un dispositif à particules suspendues ayant un état désactivé à transmission de
lumière faible et un état activé à transmission de lumière élevée,
au moins une couche intercalaire (9a, 9b, 9c) comprenant un matériau intercalaire, et
au moins une couche de vitrage (8a, 8b),
dans lequel le matériau intercalaire a été séché à une teneur en humidité prédéterminée de 0,23 % en poids ou
moins pour augmenter le temps au cours duquel le dispositif à particules suspendues est commutable entre l’état
désactivé à transmission de lumière faible et l’état activé à transmission de lumière élevée.

2. Vitrage stratifié selon l’une quelconque des revendications précédentes, dans lequel le matériau intercalaire com-
prend le polyvinylbutyral, éthyléne-acétate de vinyle, le polyuréthane ou la silicone.

3. Vitrage stratifié selon l’une quelconque des revendications précédentes, comprenant en outre une ou plusieurs
couches de matière plastique.

4. Vitrage stratifié selon la revendication 3, dans lequel au moins une des couches de matière plastique comporte un
revêtement réfléchissant l’infrarouge.

5. Vitrage stratifié selon l’une quelconque des revendications précédentes dans lequel il existe deux couches inter-
médiaires.

6. Vitrage stratifié selon l’une quelconque des revendications précédentes, dans lequel il existe deux couches de
vitrage.

7. Vitrage stratifié selon l’une quelconque des revendications précédentes, dans lequel le matériau intercalaire a une
teneur en eau prédéterminée de 0,20 % en poids ou moins.

8. Vitrage stratifié selon l’une quelconque des revendications précédentes dans lequel au moins une des couches
comporte un revêtement à faible émissivité ou de contrôle solaire.

9. Vitrage stratifié selon l’une quelconque des revendications précédentes, dans lequel la couche SPD a été séchée.

10. Procédé pour produire un vitrage stratifié (6), le procédé comprenant,

a) la fourniture d’une couche SPD (1) comprenant un dispositif à particules suspendues,
b) la fourniture d’au moins une couche intercalaire (9a, 9b, 9c) comprenant un matériau intercalaire, le matériau
intercalaire ayant été séché à une teneur en eau prédéterminée de 0,23 % en poids ou moins,
c) la fourniture d’au moins une couche de vitrage (8a, 8b),
d) le laminage conjointement d’au moins la couche SPD, la couche intercalaire et la couche de vitrage.

11. Procédé selon la revendication 10, dans lequel le séchage du matériau intercalaire comprend le maintien du matériau
intercalaire à une température prédéterminée sous une pression prédéterminée pendant un temps prédéterminé.

12. Procédé selon la revendication 10 ou la revendication 11, dans lequel le séchage comprend le stockage du matériau
intercalaire à une humidité relative prédéterminée.

13. Utilisation d’un matériau intercalaire ayant une teneur en eau de 0,23 % en poids ou moins sous la forme d’une
couche intercalaire dans un vitrage stratifié comprenant un film SPD pour augmenter le temps durant lequel le film
SPD est commutable entre un état désactivé à transmission de lumière et un état activé à transmission de lumière
élevée, le matériau intercalaire étant de préférence adjacent au film SPD.

14. Utilisation d’un intercalaire selon la revendication 13, dans lequel le matériau intercalaire comprend le polyvinylbu-
tyral, éthyléne-acétate de vinyle, le polyuréthane ou la silicone.

15. Utilisation selon les revendications 13 ou 14, dans laquelle le film SPD a été séché.



EP 2 477 810 B1

10



EP 2 477 810 B1

11



EP 2 477 810 B1

12



EP 2 477 810 B1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5409734 A [0004]
• US 5093041 A [0005]
• US 6516239 B [0006]
• US 20040185195 A1 [0007]

• WO 2005102688 A [0008]
• WO 200712242 A [0022]
• WO 2007122428 A [0044]

Non-patent literature cited in the description

• Glass Processing Days, 13 June 1999, 353-356
[0027]


	bibliography
	description
	claims
	drawings

