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LAYERED COMPOSITE MATERIAL COMPRISING A MINERAL MATERIAL AND
GLASS AND METHOD FOR ITS PRODUCTION

The present invention relates to a method for producing a layered composite material
comprising a substrate, a cover layer and an adhesive layer disposed between the
substrate and the cover layer, wherein the adhesive layer at least partially contacts

the substrate and the cover layer.

Composite elements of natural stone slabs and decorative or protective cover layers
are the object of intensive development work. This, inter alia is rooted in the desire to
utilize the decorative features of the natural stone in environments that due to the
properties inherent to many natural stone materials such as porosity, presence of

capillary networks or sensitivity to chemicals do not readily come into question.

EP 0799949 A1 discloses a natural stone element made of at least one thin natural
stone slab and a carrier plate connected therewith over a large area, wherein the car-
rier plate consists of at least one glass sheet which is connected with the natural
stone slab by means of a preferably transparent cast resin layer, and the natural

stone elements are connected to each other or to a support element.

DE 602 02 302 T2 (originating from WO 03/018310) describes a method for produc-
ing a composite plate which includes a plate made of rock and a glass sheet which
are joined together including the following method steps: providing a rock plate; coat-
ing at least a central portion of the surface of said rock plate with a layer of thermo-
setting reaction resin in a liquid state; providing a glass sheet above said rock plate,
wherein the surface of glass sheet disposed opposite to the rock plate is forced into a
convex shape; transferring said glass sheet in the vicinity of the rock plate, wherein a
central region of the glass sheet is brought into contact with the resin provided on a
corresponding central region of the rock plate; gradually lowering the convex shape
of the glass sheet until the curvature becomes zero, wherein the glass sheet is

caused to adhere to the rock plate and said resin is uniformly distributed between the
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rock plate and the glass sheet and uniformly compressing said rock plate with the

glass sheet during the curing of the thermosetting resin.

WO 2008/017287 A1 relates to a stone-glass element comprising at least one stone
slab and a carrier plate which comprises at least one glass sheet which is connected
to the stone slab by means of a transparent or opaque cast resin layer over a large
area, wherein the surface of the stone slab disposed opposite to the carrier plate (1)
is provided with a moisture-repellent cover layer and/or a cover plate. The stone slab
comprises a capillary cut which extends parallel to at least one side edge and is filled
with a sealant which prevents moisture diffusion towards the interior of the stone

slab.

DE 10 2008 052 066 A1 discloses an article comprising a disc-shaped layered com-
posite material having two major surfaces and a peripheral edge surface including in
the order listed disposed above each other and firmly joined together: a first mechan-
ically stable, transparent layer, a first transparent, tear-resistant, adhesion enhancing
layer, an opaque or translucent stone layer free of or substantially free of volatile
compounds, a second transparent, tear-resistant, adhesion enhancing layer and a
second mechanically stable, transparent layer as well as an all-round sealing of the

peripheral edge surface.

The method for producing this article is characterized in that volatile compounds are
substantially or completely removed from a translucent or opaque stone layer, the
translucent layer is respectively firmly joined to a mechanically stable, transparent
layer via a respective transparent, tear-resistant adhesion enhancing layer such that
plate-like translucent composite material having two major surfaces and a peripheral
edge surface is obtained, and the peripheral edge surface is provided with an all-

round sealing.
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According to this patent application the article finds use as a decorative and/or archi-
tectural article and/or a decorative and/or architectural component for indoor and

outdoor use or for its production.

DE 10 2005 014 945 A1 discloses a glass based wall cladding, in particularly in the
form of tiles for cladding walls, such as murals, floors or ceilings of a living room,
comprising a glass substrate, which is coated with a layer of varnish on a surface to
be mounted on the walls, wherein said varnish as a protective layer against corrosive
attacks has such a low water permeability that said cladding can be attached to the

walls by use of ordinary mortar adhesives or cement adhesives mixed with water.

WO 2009/091923 A2 describes a method for laminating substrates comprising the
stes of disposing a pressure-sensitive adhesive layer between a substantially planar
surface of a first substrate and a substantially planar surface of a second substrate,
disposing the first substrate, the pressure-sensitive adhesive layer, and the second
substrate within a vacuum chamber, evacuating the vacuum chamber, and applying

a pressure to at least one of the first substrate and the second substrate.

During the bonding of natural stone slabs to glass cover layers air bubbles can enter
in the adhesive used. The main sources of such air bubbles are mixing processes
during the use of two-component adhesives and the filling of the adhesive into the

gap between the natural stone slab and the glass cover layer.

Air bubbles entrapped in the cured adhesive layer are undesirable for two reasons.
On the one hand they introduce mechanical weaknesses into the bond. They also

interfere with the aesthetic appearance of the composite article, which will not be tol-
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erated by the customer especially in the field of high-quality interior decoration arti-

cles.

It is the object of the present invention to overcome at least partially the abovemen-
tioned disadvantages of the prior art. Particularly, it is an object of the invention to
provide a method for producing such composite elements, in which a substantially
bubble-free bond can be achieved. Moreover, the bonding process should be adapt-
able to further integrate functional elements or functional layers in the composite el-

ement in a simple manner.

This object is achieved according to the invention by a method according to claim 1.
Advantageous developments of the invention are specified in the respective depend-
ent claims. They can be arbitrarily combined with each other, unless anything to the

contrary clearly arises from the context .

The invention concerns a method for producing a layered composite material, where-
in said layered composite material comprises a substrate, a cover layer and an ad-
hesive layer disposed between the substrate and the cover layer and the adhesive
layer at least partially contacts the substrate and the cover layer, comprising the

steps of:

A) providing an assembly which comprises a substrate and a cover layer, wherein

the substrate comprises a first substrate side with an upper substrate edge
when viewed in the vertical direction, a lower substrate edge when viewed in
the vertical direction, a first substrate side edge and a second substrate side

edge disposed opposite to the first substrate side edge;
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the cover layer comprises a first cover layer side with an upper cover layer
edge when viewed in the vertical direction, a lower cover layer edge when
viewed in the vertical direction, a first cover layer side edge and a second cov-

er layer side edge disposed opposite to the first cover layer side edge;

the first substrate side and the first cover layer side in the assembly face each

other under an angle a and a bisector of the angle a is formed;

the upper substrate edge and the upper cover layer edges in the assembly are

disposed opposite to each other;

the lower substrate edge and the lower cover layer edge in the assembly are

disposed opposite to each other;

the first substrate side edge and the first cover layer side edge in the assembly

are disposed opposite to each other;

the second substrate side edge and the second cover layer side edge in the

assembly are disposed opposite to each other;

in the assembly the distance between the upper substrate edge and the upper
cover layer edge is larger than the distance between the lower substrate edge

and the lower cover layer edge;

in the assembly a first seal is provided between the lower substrate edge and
the lower cover layer edge which prevents the escape of fluids between the

lower substrate edge and the lower cover layer edge;
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in the assembly a second seal is provided between the first substrate side
edge and the first cover layer side edge which prevents the escape of fluids

between the first substrate side edge and the first cover layer side edge;

in the assembly a third seal is provided between the second substrate side
edge and the second cover layer side edge which prevents the escape of flu-
ids between the second substrate side edge and the second cover layer side

edge;

such that the assembly forms a one side open container for accommodating fluids

and further a curable adhesive is provided in the container;

B) pivoting the substrate and the cover layer towards each other so that the distance
between the upper substrate edge and the upper cover layer edge decreases and
the adhesive is moved towards the upper substrate edge and the upper cover

layer edge;

wherein the step B) is carried out such that during at least a part of step B) the bisec-

tor of the angle a with respect to the vertical is in the range = -45° to < 45°.

It has surprisingly been found that by means of the procedure used in the method
according to the invention in which the approach of the substrate to be adhered and
the cover layer (expressed simplified and exemplary) is implemented in an upright
manner any air bubbles in the liquid adhesive rise upwards and can escape from the

adhesive gap.

The method according to the invention can also be implemented easily by less expe-

rienced users. Because at the beginning of the bonding process the substrate and
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the cover layer are arranged in a "V"-like configuration functional elements and/or

decorative elements can be inserted in a simple manner and bonded as well.

After step B) in the method further steps such as turning the layered composite mate-
rial into the horizontal, compressing, curing of the adhesive by heating or radiation,

etc. can be implemented.
Finally, the present invention relates to the use of a layered composite material ac-
cording to the invention as decorative article, as a furniture article or as a building

protection article.

The present invention is further explained with respect to the following figures without

being limited thereto.

In the drawings:

Fig. 1 shows an assembly in the method according to the invention in a diagonal view

from above;

Fig. 2 shows an assembly in the method according to the invention in a diagonal view

from below;

Fig. 3 shows an assembly in the method according to the invention in a lateral cross-

sectional view;

Fig. 4 shows the assembly of Fig. 3 in the further progress of the method according

to the invention;
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Fig. 5 shows the assembly of Fig. 4 in the further progress of the method according

to the invention;

Fig. 6 shows another assembly in the method according to the invention in a lateral

cross-sectional view;

Fig. 7 shows a layered composite material in a lateral cross-sectional view;

Fig. 8 shows another layered composite material; and

Figs. 9 - 21 show other assemblies in a method according to the invention.

Fig. 1 shows an assembly for use in the method according to the invention based on
which some spatial relationships and geometric definitions are to be explained. How-

ever, for a better overview in Fig. 1 no adhesive provided in the assembly is shown.

As already described, an assembly of a substrate and a cover layer is provided in the
method according to the invention. Herein, the way for constructing this assembly, for

example the individual steps and their sequence, is not fixed.

In the assembly shown in Fig. 1 a substrate 100 and a cover layer 200 are provided.
The substrate has a first substrate side 110. This first substrate side 110 will later be

adhered to the corresponding first cover layer side 210 of the cover layer 200.

At the involved substrate and cover layer sides, respectively, different edges are de-
fined. The first substrate side 110 has an upper substrate edge 120 when viewed in
the vertical direction (against gravity) and a lower substrate edge 130 opposite there-

to when viewed in the vertical direction. In the case shown in Fig. 1 these edges ex-
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tend horizontally. Adjacent to the upper and lower substrate edges 120, 130 the sub-

strate side edges 140 and 150 are arranged, which here extend vertically.

Likewise, the first cover layer side 210 has an upper cover layer edge 220, a lower
cover layer edge 230 and two cover layer side edges 240, 250 disposed opposite to

each other.

The first substrate side 110 and the first cover layer side 210 face each other such
that the substrate 200 and the cover layer 210 represents an approximately "V"-
shaped structure. The upper substrate edge 120 and the upper cover layer edge 220
as well as the lower substrate edge 130 and the lower cover layer edge 230 are dis-
posed opposite to each other. Similarly, the first substrate side edge 140 and first
cover layer side edge 240 as well as the second substrate side edge 150 and the

second cover layer side edge 250 are disposed opposite to each other.

In accordance with the description of the structure as "V"-shaped the distance be-
tween the upper substrate edge 120 and the upper cover layer edge 220 is greater
than the distance between the lower substrate edge 130 and the lower cover layer
edge 230.

By the use of sealing means the "V"-shaped structure becomes a container open to
the top or figuratively speaking a trough. These sealing means seal the gaps be-

tween the opposing edges of the substrate 100 and the cover layer 200.

Herein, a second seal 510 seals between the first substrate side edge 140 and the
first cover layer side edge 240 and a third seal 520 seals between the second sub-

strate side edge 150 and the second cover layer side edge.



10

15

20

25

NO/EP3086942

-10 -

The fact that the assembly in the method according to the invention is open on one
side and in particular "open to the top", means that escaping adhesive finds enough
space to leave the gap formed between the substrate 100 and cover layer 200. The
case of the one side open configuration includes that the assembly is covered all

around but the adhesive can escape as mentioned above.

Fig. 2 shows the assembly from Fig. 1 when viewed diagonally from below. Again,
the substrate 100 and the cover layer 200, the side edges 140, 150, 240 and 250 and
one of the lateral seals 520 can be recognized. In addition, here the first seal 500 can
be recognized which prevents the escape of fluids (especially adhesive) between the

lower edge of the substrate and the cover layer.

The first seal 500, the second seal 510 and the third seal 520 are configured, for ex-
ample, by overlapping such that as a whole the assembly represents a container
open to the top which can accommodate an adhesive. However, they can also be

combined and, for example, as a whole be provided as one sealing element.

Fig. 3 shows a cross-sectional view of the assembly shown in Fig. 1 and Fig. 2, but
now a curable adhesive 310 is provided in the container open to the top. The adhe-
sive thus already contacts at least partially the first substrate side 110 and the first

cover layer side 210.

Its escape from the container is prevented by means of the seals provided. Due to
the cross-sectional view the seal 520 of Figs. 1 and 2 is not shown in Fig. 3. Whether
the adhesive 310 is filled into the finished "trough" of the substrate 100, the cover
layer 200 and the seals 500, 510, 520 or, for example, is already present on the sub-
strate and/or the cover layer and then the "trough" is build up, is not relevant for the

method according to the invention.
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Suitable adhesives in the method according to the invention are preferably transpar-
ent, in particular two-component adhesives such as epoxy and polyurethane resins,
and radiation curable adhesives such as (meth)acrylates and urethane(meth)acry-
lates. Among the epoxy resins those with cycloaliphatic polyamine curing agents are

preferred.

An angle a is formed between the first substrate side 110 and the first cover layer

side 210. Accordingly, a bisector 1000 can be constructed.

In the method according to the invention a pivoting movement of the substrate 100
and the cover layer toward one another is implemented. Here, at least the distance
between the upper substrate edge 120 and the upper cover layer edge 220 increas-
es. Figuratively speaking, this can be compared to clapping a book shut. The "spine"
in this case is formed by the lower edges 130, 230 and the lower first seal 500. The

pivoting movement is symbolized in Fig. 3 by the two curved arrows.

The pivoting movement of the substrate 100 and the cover layer 200 toward each
other has the consequence that the adhesive disposed between them is continuously
pressed along the gap between the substrate 100 and the cover layer 200. Thus, it is
also continuously moved in the direction of the upper substrate edge 120 and the

upper cover layer edge 120.

In the method according to the invention it is further contemplated that during at least
a part of step B (pivoting movement) the bisector 1000 of the angle a becomes an
angle in the range of = -45° to < 45° with respect to the vertical. In this way it is
achieved that the opening of the assembly always faces upwards so that air bubbles

entrapped in the adhesive can also rise upwards and leave the gap between the
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substrate 100 and the cover layer 100. Preferably, the bisector 1000 of the angle a
becomes an angle in the range of = -30° to < 30°, more preferably 2 -15° to < 15°
with respect to the vertical. Then one can speak of a "standing bonding" of the sub-

strate 100 and the cover layer 200.

In Fig. 3, the bisector 1000 has an angle of 0° with respect to the vertical. Negative
angles in this case mean that the bisector 1000 is tilted to the left, positive angles
symbolize a tilt in the opposite direction. In this respect, the sign of the tilt angle is

also dependent on the point of view.

The lower substrate edge 130 and the lower cover layer edge 230 need not neces-
sarily be in contact with each other. Due to the fact that the first seal 500 is provided,
they may be spaced apart. Their spacing may be selected in consideration of the de-

sired thickness of the adhesive layer in the finished layered composite material.

The process of moving the adhesive 310 upwards by pivoting the substrate 100 and
cover layer 200 toward each other will later by explained as an intermediate step with
respect to Fig. 4 and as final state with respect to Fig. 5. Excess adhesive including
gas bubbles disposed therein and risen upwards can be stripped off at the upper

edges 120, 220 or otherwise be removed.

It is possible to pretreat the substrate and/or the cover layer. In this way glass sur-
faces can be made more wettable and porous natural stone surfaces can be pre-

sealed.

In one embodiment of the method according to the invention the first substrate side
110 and/or the first cover layer side 210 are planar. The term "planar" includes sur-

face irregularities and machining marks (intentional and unintentional) which then are



10

15

20

25

NO/EP3086942

-13 -

filled with adhesive. This is the preferred variant although the method according to
the invention can be carried out even with non-planar surfaces, provided that the

amount of adhesive used is adjusted accordingly.

In a further embodiment of the method according to the invention the substrate 100
and/or the cover layer 200 are formed in a cuboid shape. In this way already tailored

substrate and/or cover layer plates can be used.

In a further embodiment of the method according to the invention the substrate 100
comprises a mineral material and/or the cover layer 100 comprises a glass. Suitable
mineral materials are, for example, stone, natural stone, concrete, gypsum and the
like. Examples of suitable glasses are E-glass, S-glass, M-glass, quartz glass, boro-
silicate glass, crown glass, soda-lime glass, float glass, flint glass and/or lead crystal
glass. The glass may be colored, but a transparent glass cover layer is preferable.
"Natural stone" generally means all rocks as found in nature. Preferred natural stones

are granite, marble, quartz, quartz composite, travertine, sandstone, slate and agate.

Preferably, the substrate 100 comprises a natural stone and the cover layer 200

comprises a glass.

In a further embodiment of the method according to the invention the substrate 100
comprises an electrical functional unit and the cover layer 200 comprises a glass.
Preferably the electrical functional units are display devices such as TFT or LED dis-
plays, sensor devices such as brightness sensors, temperature sensors or capacitive
sensors (so-called "touch" sensors) or heating devices, in particular devices for in-

ductive heating. Then aesthetically very pleasing induction hobs can be prepared.
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In a further embodiment of the method according to the invention the first seal 500,
the second seal 510 and/or the third seal 520 are implemented in the form of an elas-
tic film. Preferably, the elastic films are self-adhesive such that they can be easily
connected with the respective edges of the substrate 100 and the cover layer 200.
The degree of elasticity should be such that a film attached to the lower edges 130,
230 as the lower seal 500 is able to follow the movement of the bottom portion of the
substrate 100 and the cover layer 200 apart from each other (due to the presence of
the adhesive 310) during the folding process without loss of the sealing effect. Re-
garding the lateral seals 510, 520 the film should be at least so flexible that it is able
to move outwardly when the substrate 100 and the cover layer 200 are folded toward

each other.

In a further embodiment of the method according to the invention the first seal, the
second seal and/or the third seal are implemented in the form of elastomeric surface
portions with respect to which the substrate and the cover layer are movable. This is
shown schematically in Fig. 6, in which due to the cross-sectional view a seal is not
shown. For reasons of clarity the adhesive is not shown, either. This embodiment is
based on the concept that during the folding of the substrate 100 and the cover layer
200 toward each other they abut against the seals (530, 540) in such a way that dur-
ing a relative movement of the substrate and/or the cover layer with respect to the
seals an appropriate sealing against escaping fluids, in particular an adhesive, is still
achieved. By use of this embodiment the seals can be reused. Fig. 6 also shows
schematically that the lower seal 530 is so soft that it is able to follow the contours of
the substrate and the cover layer at their bottom sides and also ensures a sealing

effect during the folding process.

In a further embodiment of the method according to the invention the first seal, the

second seal and/or the third seal are implemented in the form of a fluidically expand-
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able sealing member with respect to which the substrate 100 and the cover layer 200
are movable. This variant is related to the previously described variant of the elastic
surface elements. Here, too, it is possible to reuse the seals and to carry out the
bonding process automatically. The expansion of the seals, which in simplified terms

can be regarded as "cushions", can be done by inflating with air or hydraulically.

In a further embodiment of the method according to the invention, moreover, a deco-
rative layer is provided between the substrate 100 and the cover layer 200. In this
way logos, advertising materials, etc. can be integrated into the layered composite

material.

In a further embodiment of the method according to the invention, moreover, an elec-
trical functional unit 400 (see Fig. 7) is provided between the substrate 100 and the
cover layer 200. The electric functional unit can be inserted into the assembly before
or after filling with the adhesive and then be integrated in the resulting layered com-
posite material during the pivoting process according to step B). Preferably the
amount of adhesive is selected so that the electric functional unit is completely sur-

rounded by the adhesive.

"Electrical functional units" can be electrical loads such as sensors, actuators or light-
ing elements as well as electrical generators such as photovoltaic cells. They can
further be contacted through the adhesive layer, through the substrate or the cover
layer. Preferably, the electrical functional units are display devices such as TFT or
LED displays, sensor devices such as brightness sensors, temperature sensors or
capacitive sensors (so-called "touch" sensors) or heating devices, in particular devic-
es for inductive heating. Then aesthetically very pleasing induction hobs can be pre-

pared.



10

15

20

25

NO/EP3086942

- 16 -

In a further embodiment of the method according to the invention the adhesive 310 is
set into vibration during step B). This can be done by vibrating the entire assembly,
or by inserting a vibrator directly into the adhesive. By means of the vibration an even

faster rising of the gas bubbles in the adhesive can be achieved.

In a further embodiment of the method according to the invention the substrate 100
and the cover layer 200 are alternately pivoted toward each other and away from
each other during step B). Preferably, the pivoting movement toward each other is
implemented faster than the pivoting movement away from each other. This pulsating
approach also helps that gas bubbles are transported faster upwards from the adhe-
sive such that they can no longer be entrapped in the gap between the substrate and

the cover layer.

In a further embodiment of the method according to the invention the assembly is at
least temporarily tilted with respect to the horizontal in step A) and/or in step B). This
is to be understood so that a pair of corners which are respectively formed by a side
edge and a lower edge (130/140 and 230/240 or 130/150 and 230/250) when viewed
in the vertical direction is disposed higher than the other pair of corners. In other
words, the assembly is rotated about an axis which extends perpendicular to the
substrate 100, the cover layer 200 or an intermediate plane. Then, a liquid adhesive
is provided in a lower "pocket" or is filled into this "pocket". This can also be utilized in
automatically filling with an adhesive by gradually filling adhesive into the assembly
from a filling distributor whose individual conduits can individually be driven. In this

way a lower amount of gas bubbles is achieved already during the filling process.

Fig. 7 shows a cross-sectional view of a layered composite material comprising a
substrate 100, a cover layer 200, a cured adhesive layer 300 and an electric func-

tional unit 400 embedded into the adhesive layer between the substrate 100 and the
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cover layer 200. It is contemplated that in the layered composite material which of
course can be produced by the method according to the invention the substrate 100
comprises a mineral material and the cover layer 200 comprises a glass. Suitable
mineral materials are, for example, stone, natural stone, concrete, gypsum and the
like. Examples of suitable glasses are E-glass, S-glass, M-glass, quartz glass, boro-
silicate glass, crown glass, soda-lime glass, float glass, flint glass and/or lead crystal
glass. The glass may be colored, but a transparent glass cover layer is preferable.
"Natural stone" means generally all rocks as found in nature. Preferred natural stones

are granite, marble, quartz, quartz composite, travertine, sandstone, slate and agate.

"Electrical functional units", as already mentioned in connection with the method ac-
cording to the invention, can be both electrical loads such as sensors, actuators or
lighting elements and electrical generators such as photovoltaic cells. Moreover, they
can be contacted through the adhesive layer, through the substrate or through the

cover layer.

Suitable adhesives which result in the cured adhesive layer 300 in particular are two-
component adhesives such as epoxy and polyurethane resins and radiation curable
adhesives such as (meth)acrylates and urethane(meth)acrylates. Among the epoxy
resins those comprising cycloaliphatic polyamine curing agents are preferred. Gen-
erally, it is preferred that the cured adhesive layer is transparent (in many product

data sheets also referred to as "optically clear").

It is contemplated that in the layered composite material the average amount of air
bubbles entrapped in the adhesive layer with a maximum size of = 100 ym is less
than 100 gas bubbles/m?. The amount of gas bubbles can, for example, be deter-
mined by means of optical inspection and counting the gas bubbles. Moreover, au-

tomated processes are contemplated that examine the layered composite material by
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means of a camera and software for image processing. Gas bubbles with a maxi-
mum size of = 100 ym are normally no longer observable with the naked eye. Their
average amount is preferably less than 10 gas bubbles/m?, more preferably less than
1 gas bubble/m?. The lower the amount of gas bubbles is the higher the quality of the

layered composite material is perceived by the end user.

Fig. 8 shows a perspective view of a layered composite material. Here, in addition to
Fig. 7 electrical contacts 410, 420 are shown which are led out from the electrical

functional unit 400 to the edge of the adhesive layer 300.

In one embodiment of the layered composite material the electrical functional unit
400 is a display device, a sensor device or a heating device. Preferably the electrical
functional units are display devices such as TFT or LED displays, sensor devices
such as brightness sensors, temperature sensors or capacitive sensors (so-called
"touch" sensors) or heating devices, in particular devices for inductive heating. Then
the layered composite materials according to the invention can represent aesthetical-

ly very pleasing induction hobs.

Figs. 9 - 21 show individual steps in a further variant of the method according to the
invention. The geometric descriptors of the substrate 100 and the cover layer 200 are
the same as in Figs. 1 - 5. For clarity they are not specifically mentioned in Figs. 9 -
21.

According to Fig. 9 the substrate 100 and the cover layer are placed upright and par-
allel to each other. Two spacers 600, 610 are placed between these components.
These spacers 600, 610, for example, may have a thickness of 2 0.5 mm to < 1.5
mm. The thickness of the spacers affects the distance between the substrate 100

and the cover layer 200 in the finished product.
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Fig. 10 shows the assembly of the substrate 100 and the cover layer 200 with insert-
ed spacers 600, 610. The projecting ends of the first seal 500 were folded back and

bonded to the substrate 100 and the cover layer 200, respectively.

Fig. 11 shows, how a first seal 500 is attached between the lower edge of the sub-
strate 100 and the lower edge of the cover layer 200 in the assembly according to
Fig. 10. The first seal 500 in the form of a flexible or elastic adhesive film prevents
that later filled adhesive flows out from the gap produced by the spacers 600, 610

between the substrate 100 and the cover layer 200.

Fig. 12 shows, how the spacers 600, 610 are removed and a wedge shaped spacer
620 is inserted between the substrate 100 and the cover layer 200 in the assembly
according to Fig. 11. This has the result that the substrate 100 and the cover layer

200 now are tilted with respect to each other.

Next, as shown in Fig. 13, a second seal 510 and a third seal 520 are attached to the
respective side edges of the assembly. The second seal 510 and the third seal 520,

too, are flexible or elastic adhesive films.

Fig. 14 shows how, starting from the assembly shown in Fig. 13, the ends of the sec-
ond seal 510 and third seal 520 are folded back and bonded to the substrate 100 and

the cover layer 200, respectively.

According to Fig. 15 the assembly obtained previously is tilted sideways and an ad-
hesive 310 is filled into the gap between the substrate 100 and the cover layer 200

which is not sealed by seals. Due to the fact that the assembly is tilted sideways the
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filled adhesive can already wet the adhesive tape of the second seal 510. This wet-

ting has been found to be advantageous for subsequent process steps.

The assembly of Fig. 15 is then, as shown in Fig. 16, put back into an upright posi-
tion. The adhesive 310 now flows uniformly into the lower part of the volume between

the substrate 100 and the cover layer 200.

In order to be able to wet the adhesive tape of the third seal 520, too, with the adhe-
sive 310, the assembly is tilted as shown in Fig. 17. Subsequently the assembly is

put back into an upright position.

Fig. 18 shows how gas bubbles 630 possibly present in the adhesive 310 rise up and
thereby exit the adhesive 310.

If desired, the degassing of the adhesive 310 can also be implemented with the aid of
a vacuum. This is advantageous if shorter cycle times are desired and/or if the filled
adhesive has a high viscosity. Such a vacuum chamber including an assembly ac-
cording to the method is shown schematically in Fig. 19. It is an object of an embod-
iment of the method according to the invention that the filled adhesive 310 is subject-
ed to a negative pressure. The pressure (absolute) may for example be in a range of
> 1 mbar to < 800 mbar.

Fig. 20 shows how the substrate 100 and cover layer 200 in an upright standing form
of the assembly are pivoted toward each other. The filled adhesive rises upwards.
Excess adhesive 311 which has escaped can be stripped off. The arrow shown in

Fig. 20 symbolizes the pressure applied to the substrate 100 and the cover layer 200.
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It is possible to deposit the assembly horizontally subsequently to the upright stand-
ing compressing of the substrate 100 and the cover layer 200. This case is shown in
Fig. 21. The arrow shown in Fig. 21 also symbolizes the pressure applied to the sub-
strate 100 and the cover layer 200. If, after the standing pivoting movement and the
bonding of the substrate 100 and the cover layer 200 all gas bubbles have been re-
moved with the exiting adhesive 310, by taking advantage also of the own weight of
the substrate 100 and the cover layer 200, respectively, the adhesive is allowed to
cure in the horizontal position. This is the subject matter of a preferred embodiment
of the method according to the invention, according to which step B) is carried out
until the substrate 100 and the cover layer 200 are standing parallel to each other
and then the assembly obtained is disposed such that the major surfaces of the sub-

strate 100 and the cover layer 200 are oriented horizontally.
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CLAIMS

Method for producing a layered composite material, wherein said layered
composite material comprises a substrate (100), a cover layer (200) and an
adhesive layer (300, 310) disposed between the substrate (100) and the cover
layer (200) and the adhesive layer (300, 310) at least partially contacts the
substrate (100) and the cover layer (200), including the step of:

A) providing an assembly which comprises a substrate (100) and a cover layer
(200), wherein
the substrate (100) comprises a first substrate side (110) with an
upper substrate edge (120) when viewed in the vertical direction, a
lower substrate edge (130) when viewed in the vertical direction, a
first substrate side edge (140) and a second substrate side edge

(150) disposed opposite to the first substrate side edge;

the cover layer (200) comprises a first cover layer side (210) with an
upper cover layer edge (220) when viewed in the vertical direction,
a lower cover layer edge (230) when viewed in the vertical direction,
a first cover layer side edge (240) and a second cover layer side

edge (250) disposed opposite to the first cover layer side edge;

the first substrate side (110) and the first cover layer side (210) face
to each other in the assembly under an angle a and a bisector

(1000) of the angle a is formed;

the upper substrate edge (120) and the upper cover layer edge

(220) are disposed opposite to each other in the assembly;
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the lower substrate edge (130) and the lower cover layer edge

(230) are disposed opposite to each other in the assembly;

the first substrate side edge (140) and the first cover layer side

edge (240) are disposed opposite to each other in the assembly;

the second substrate side edge (150) and the second cover layer
side edge (250) are disposed opposite to each other in the assem-
bly;

in the assembly the distance between the upper substrate edge
(120) and the upper cover layer edge (220) is larger than the dis-
tance between the lower substrate edge (130) and the lower cover

layer edge (230);

characterized in that

in the assembly a first seal (500) is provided between the lower
substrate edge (130) and the lower cover layer edge (230) which
prevents the escape of fluids between the lower substrate edge

(130) and the lower cover layer edge (230);

in the assembly a second seal (510) is provided between the first
substrate side edge (140) and the first cover layer side edge (240)
which prevents the escape of fluids between the first substrate side
edge (140) and the first cover layer side edge (240);
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in the assembly a third seal (520) is provided between the second
substrate side edge (150) and the second cover layer side edge
(250) which prevents the escape of fluids between the second sub-

strate side edge (150) and the second cover layer side edge (250);

such that the assembly forms a one side open container for receiving fluids

and further a curable adhesive (310) is provided in said container;

B) pivoting the substrate (100) and the cover layer (200) towards each other
such that the distance between the upper substrate edge (120) and the upper
cover layer edge (220) decreases and the adhesive (310) is moved towards

the upper substrate edge (120) and the upper cover layer edge (220),

wherein step B) is carried out such that during at least a part of step B) the
bisector (1000) of the angle a with respect to the vertical is in the range of = -
45° to < 45°.

Method according to claim 1, wherein step B) is carried out until the substrate
(100) and the cover layer (200) are parallel to one another and then the as-
sembly obtained is deposited such that the major surfaces of the substrate

(100) and the cover layer (200) are aligned horizontally.

Method according to claim 1 or 2, wherein the filled adhesive (310) is subject-

ed to negative pressure.

Method according to one or more of claims 1 to 3, wherein the substrate (100)

comprises a mineral material and/or the cover layer (200) comprises a glass.
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Method according to claim 4, wherein the mineral material is granite, marble,

quartz, quartz composite, travertine, sandstone, slate or agate.

Method according to one or more of claims 1 to 3, wherein the substrate (100)
comprises an electrical functional unit and the cover layer (200) comprises a

glass.

Method according to one or more of claims 1 to 6, wherein the first seal (500),
the second seal (510) and/or the third seal (520) are implemented in the form

of an elastic film.

Method according to one or more of claims 1 to 6, wherein the first seal, the
second seal and/or the third seal are implemented in the form of elastomeric
surface portions with respect to which the substrate (100) and the cover layer

(200) are movabile.

Method according to one or more of claims 1 to 6, wherein the first seal, the
second seal and/or the third seal are implemented in the form of a fluidically
expandable sealing member with respect to which the substrate (100) and the

cover layer (200) are movable.

Method according to one or more of claims 1 to 9, wherein further an electrical
functional unit (400) is provided between the substrate (100) and the cover
layer (200).

Method according to claim 10, wherein the electrical functional unit (400) is a

display device, a sensor device or a heating device.
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Method according to one or more of claims 1 to 11, wherein in step B) the ad-

hesive (310) is set in vibration.

Method according to one or more of claims 1 to 12, wherein in step B) the
substrate (100) and the cover layer (200) are alternately pivoted toward each

other and away from each other.

Method according to one or more of claims 1 to 13, wherein in step A) and/or
in step B) the assembly is at least partly temporarily tilted with respect to the

horizontal.

Method according to one or more of claims 1 to 14, wherein the adhesive
(310) is an epoxy resin, a polyurethane resin, a (meth)acrylate or a ure-

thane(meth)acrylate
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PATENTKRAV

1. Fremgangsmate for fremstilling av et lagdelt komposittmateriale, der nevnte
lagdelte komposittmateriale omfatter et substrat (100), et dekklag (200) og et
klebestofflag (300, 310) anbrakt mellom substratet (100) og dekklaget (200) og der
klebestofflaget (300, 310) i det minste delvis kontakter substratet (100) og
dekklaget (200), og som omfatter trinnet med &:

A) tilveiebringe en anordning som omfatter et substrat (100) og et dekklag
(200), der

substratet (100) omfatter en forste substratside (110) med en gvre
substratkant (120) sett 1 den vertikale retningen, en nedre substratkant (130)
sett 1 den vertikale retningen, en forste substratsidekant (140) og en andre

substratsidekant (150) anbrakt motstdende den forste substratsidekanten,

dekklaget (200) omfatter en forste dekklagside (210) med en gvre
dekklagskant (220) sett i den vertikale retningen, en nedre dekklagskant
(230) sett 1 den vertikale retningen, en forste dekklagsidekant (240) og en
andre dekklagsidekant (250) anbrakt motstdende den forste
dekklagsidekanten,

den forste substratsiden (110) og den forste dekklagsiden (210) vender mot
hverandre i anordningen med en vinkel a og en halveringslinje (1000) av

vinkelen a blir dannet,

den gvre substratkanten (120) og den ovre dekklagskanten (220) er anbrakt

motstaende hverandre i anordningen,

den nedre substratkanten (130) og den nedre dekklagskanten (230) er anbrakt

motstaende hverandre i anordningen,

den forste substratsidekanten (140) og den forste dekklagsidekanten (240) er

anbrakt motstdende hverandre i anordningen,

den andre substratsidekanten (150) og den andre dekklagsidekanten (250) er

anbrakt motstdende hverandre i anordningen,

i anordningen er avstanden mellom den evre substratkanten (120) og den
nedre dekklagskanten (220) storre enn avstanden mellom den nedre
substratkanten (130) og den nedre dekklagskanten (230),
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karakterisert ved at

1 anordningen er en forste tetning (500) er tilveiebrakt mellom den nedre
substratkanten (130) og den nedre dekklagskanten (230) som forhindrer at
fluider unnslipper mellom den nedre substratkanten (130) og den nedre
dekklagskanten (230),

1 anordningen er en andre tetning (510) tilveiebrakt mellom den forste
substratsidekanten (140) og den forste dekklagsidekanten (240) som
forhindrer at fluider unnslipper mellom den forste substratsidekanten (140)

og den forste dekklagsidekanten (240),

1 anordningen er en tredje tetning (520) tilveiebrakt mellom den andre
substratsidekanten (150) og den andre dekklagsidekanten (250) som
forhindrer at fluider unnslipper mellom den andre substratsidekanten (150)
og den andre dekklagsidekanten (250),

slik at anordningen danner en beholder dpen pa en side for mottak av fluider og

videre at et herdbart klebemiddel (310) er tilveiebrakt i nevnte beholder, og
at fremgangsmaten ytterligere omfatter skrittet a:

B) svinge substratet (100) og dekklaget (200) mot hverandre slik at avstanden
mellom den gvre substratkanten (120) og den ovre dekklagskanten (220) minsker og
klebemiddelet (310) blir beveget mot den gvre substratkanten (120) og den gvre
dekklagskanten (220),

der trinn B) blir utfert slik at 1 lepet av minst en del av trinn B) er halveringslinjen

(1000) av vinkelen a med hensyn pa vertikalen i omradet fra > -45 © til <45 °.

2. Fremgangsmate ifelge krav 1,

der trinn B) blir utfert inntil substratet (100) og dekklaget (200) er parallelle med
hverandre og deretter blir anordningen som er oppnadd anbrakt slik at

hovedoverflatene av substratet (100) og dekklaget (200) er innrettet horisontalt.

3. Fremgangsmate ifolge krav 1 eller 2,

der det fylte klebemiddelet (310) blir utsatt for et undertrykk.



10

15

20

25

30

NO/EP3086942

4. Fremgangsmate ifolge ett eller flere av kravene 1 til 3,

der substratet (100) omfatter et mineralmateriale og/eller dekklaget (200) omfatter

et glass.

5. Fremgangsmate ifolge krav 4,

der mineralmaterialet er granitt, marmor, kvarts, kvartskompositt, travertin,

sandstein, skifer eller agat.

6. Fremgangsmate ifolge ett eller flere av kravene 1 til 3,

der substratet (100) omfatter en elektrisk funksjonell enhet og dekklaget (200)

omfatter et glass.

7. Fremgangsmate ifolge ett eller flere av kravene 1 til 6,

der den forste tetningen (500), den andre tetningen (510) og/eller den tredje

tetningen (520) er implementert i formen av en elastisk film.

8. Fremgangsmate ifolge ett eller flere av kravene 1 til 6,

der den forste tetningen, den andre tetningen og/eller den tredje tetningen er
implementert i formen av elastomere overflateandeler med hensyn pa hvilke

substratet (100) og dekklaget (200) er bevegelige.

9. Fremgangsmate ifolge ett eller flere av kravene 1 til 6,

der den forste tetningen, den andre tetningen og/eller den tredje tetningen er
implementert i form av et fluidmessig ekspanderbart tetningselement, over hvilke
substratet (100) og dekklaget (200) er bevegelige.

10.  Fremgangsméte ifolge ett eller flere av kravene 1 til 9,

der en elektrisk funksjonell enhet (400) er tilveiebrakt mellom substratet (100) og
dekklaget (200).



10

15

NO/EP3086942

11.  Fremgangsmadte ifelge krav 10,

der den elektrisk funksjonelle enheten (400) er en fremvisningsinnretning, en

sensorinnretning eller en varmeinnretning.

12.  Fremgangsmadte ifolge ett eller flere av kravene 1 til 10,

der klebemiddelet (310) blir satt i vibrasjon i trinn B).

13.  Fremgangsmate ifolge ett eller flere av kravene 1 til 12,

der substratet (100) og dekklaget (200) alternerende blir svingt mot hverandre og

vekk fra hverandre 1 trinn B).

14.  Fremgangsmate ifolge ett eller flere av kravene 1 til 13,

der det i trinn A) og/eller trinn B) er slik at anordningen i1 det minste delvis

midlertidig er tiltet 1 forhold til horisontalen.

15.  Fremgangsmate ifolge ett eller flere av kravene 1 til 14,

der klebemiddelet (310) er en epoksyharpiks, en polyuretanharpiks, et (met)akrylat

eller et uretan(met)akrylat.
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