EP 2 933 420 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
21.10.2015 Bulletin 2015/43

(21) Application number: 15163458.1

(22) Date of filing: 14.04.2015

(11) EP 2 933 420 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
E06B 3/673 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(30) Priority: 17.04.2014 1T PD20140105

(71) Applicant: Bergamin, Giuseppe Antonio
35136 Padova (IT)

(72) Inventor: Bergamin, Giuseppe Antonio
35136 Padova (IT)

(74) Representative: Modiano, Micaela Nadia et al
Modiano & Partners (IT)
Via Meravigli, 16
20123 Milano (IT)

(54)

METHOD FOR PROVIDING A CURVED PANEL WITH AIR GAP FOR GLAZING UNITS, AND

CURVED PANEL PROVIDED BY THE METHOD

(57) A method for providing a curved panel (10) with
an air gap for glazing units (11), comprising the following
steps:

- applying a perimetric profile (13) on at least one face
(12) of an already-curved component (11) that is made
of glass and is sheet-like,

- placing spacers (15) on the already-curved component
(11), at its curved edges (14), which are equal in height
to the thickness of the interspace provided by design for
the curved panel (10),

- placing a flat component (16), made of glass, so that it
rests on the perimetric profile (13),

- curving the flat component (16) by actuation of curving
means (17) at the spacers (15) until a constant distance,
equal to the air gap, is reached between the two mutually
opposite faces (12, 18) respectively of the already-curved
component (11) and of the component being curved (19),
- sealing the already-curved component (11) to the com-
ponent being curved (19) by the application, around the
perimetric profile (13), of plastic material in the fluid state,
which is adapted to crosslink, providing a joint (20) be-
tween the two,

-releasing the curving means (17) atthe end of the cross-
linking of the plastic material.
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Description

[0001] The present invention relates to a method for
providing a curved panel with air gap for glazing units
and to a curved panel provided by the method.

[0002] Panels for providing curved glazing units of fac-
es or roofs of buildings are currently known which are
made of plastic material, for example of the type of poly-
carbonate, which is easy to bend and sturdy but is subject
to dirtying and loss of transparency over time.

[0003] As an alternative, there is widespread use of
panels made of glass, due to the inherent ability of the
material to maintain its characteristics unchanged over
time. This type of panel is often laminated, constituted
by a sandwich-like structure of structural layers made of
glass with interlayers made of plastic material, in order
to reduce the likelihood of release of fragments of mate-
rial following an impact. It is known that a panel of this
type must be bent at relatively high temperatures with
the application of significant forces. This method requires
the use of adapted systems and is notoriously expensive.
[0004] However, asis known, so far it is difficult to pro-
vide the cold bending of sandwich panels constituted by
layers of glass with interlayers made of plastic material,
due to the possible delamination of the interlayer as a
consequence of the different elongation of two layers of
glass at the point of contact with the interlayer.

[0005] A possible solution provides for curving the pan-
el at the time of installation.

[0006] The panelis rested on a curved structure and
is bent over it until the edges of the panel also are in
contact with said surface. Finally, locking means are ap-
plied to maintain the curvature of the panel. This method
has the advantage that it is performed at ambient tem-
perature, without softening the interlayers, but extends
considerably the installation times of the panels on build-
ings.

[0007] The aim of the present invention is to devise a
method for providing a curved panel by overcoming the
drawbacks of the methods known so far.

[0008] Within this aim, an object of the invention is to
devise a method for providing curved panels that can be
performed easily with known technologies.

[0009] Another object of the invention is to curve the
panels at relatively low temperatures that are close to
the ambient temperature.

[0010] Another object of the invention is to obtain a
product that is ready for installation and is easy and quick
to install.

[0011] Another object of the invention is to devise a
panel that is structurally simple and easy to use and can
be manufactured at low costs.

[0012] This aim, as well as these and other objects
which will become better apparent hereinafter, are
achieved by a method for providing a curved panel with
an air gap for glazing units, comprising the following
steps:
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- applying a perimetric profile on at least one face of
an already-curved component that is made of glass
and is sheet-like,

- placing spacers on said already-curved component,
at its curved edges, which are equal in height to the
thickness of the interspace provided by design for
said curved panel,

- placing a flat component, made of glass and sheet-
like, so that it rests on said perimetric profile,

- curving said flat component by actuation of curving
means at said spacers until a constant distance,
equal to said interspace, is reached between the two
mutually opposite faces respectively of said already-
curved component and of the component being
curved,

- sealing said already-curved component to said com-
ponent being curved by the application, around said
perimetric profile, of plastic material in the fluid state,
which is adapted to crosslink, providing a joint be-
tween the two,

- releasing said curving means at the end of the cross-
linking of said plastic material.

[0013] The present invention also relates to a curved
panel, provided by means of the method, characterized
in that it comprises at least two plate-like components,
which are curved and coupled in a parallel arrangement
at a distance that is equal to the interspace provided by
design for said curved panel, with the interposition of a
said perimetric profile, and are sealed by means of said
joint between the two that surrounds said perimetric pro-
file.

[0014] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
method according to the invention and from the descrip-
tion of a preferred but not exclusive embodiment of the
curved panel according to the invention, illustrated by
way of non-limiting example in the accompanying draw-
ings, wherein:

Figure 1 is a view of some first steps of a method
according to the invention;

Figure 2 is a view of other subsequent steps of the
method according to the invention;

Figure 3 is a perspective view of an example of a
curved panel according to the invention;

Figures 4 and 5 are sectional views of variations of
the curved panel according to the invention.

[0015] With reference to the first three figures, the
method according to the invention is devised to provide
a curved panel, of the type with an air gap for glazing
units, generally designated in the subsequent figures by
the reference numeral 10.

[0016] The method comprises a series of steps de-
scribed hereinafter.

[0017] An already-curved sheet-like component 11 is
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arranged, with respectto whatis shown, with its concavity
directed upwardly to provide the first version of curved
panel 10 and with its concavity directed downwardly for
the second version.

[0018] A perimetric profile 13 is applied on an upper
face 12 thereof and its adhesion is produced by means
of a slight pressure.

[0019] The perimetric profile 13 is in fact advanta-
geously made of plastic material, which makes it adapt-
able to the curvature of the already-curved component
11, and has, on the side for association with the already-
curved component 11 and on the opposite side, a self-
adhesive material, preferably made of butyl.

[0020] It is possible to use curved components made
of monolithic or laminated glass of the toughened or ther-
mally or chemically tempered or annealed type.

[0021] Spacers 15, equal in height to the thickness of
the air gap provided by design to provide the curved panel
10, are placed appropriately on the already-curved com-
ponent 11, proximate to its curved edges 14 and outside
the perimetric profile 13.

[0022] In the subsequent step of the method, a flat
component 16, made of glass and sheet-like, is rested
on the perimetric profile 13.

[0023] These steps of the method are shown in Figure
2.

[0024] The type of flat component can be selected
among the ones indicated for curved components or,
preferably, it is possible to use a Saint-Gobain product
made of glass identified by the trademark Contraflam®,
or an equivalent fire-resistant product.

[0025] In particular, the Contraflam® product is a fire-
resistant glazing unit composed of two or more tempered
or toughened safety glass sheets, separated by interlay-
ers made of gel which, in case of fire, forms a heat insu-
lation barrier, reducing heat conduction and radiation.
[0026] During placement, the flat component 16 is
guided correctly to obtain a perfect match with the curved
component 11.

[0027] Means 17, shown schematically by arrows in
Figure 2, for curving the flat component 16 are then ap-
plied and actuated.

[0028] In particular, the curving means 17 consist sub-
stantially of a system of pressers or clamps that are ac-
tuated on the outer surfaces of the flat component 16 and
of the already-curved component 11, substantially in a
clamp-like manner, at the spacers 15, until a constant
distance is reached which is equal to the thickness of the
air gap provided for the curved panel 10, between the
two mutually opposite faces 12 and 18 respectively of
the already-curved component 11 and of the component
19 being curved. Therefore, the end of the curving step
is set by the spacers 15. These spacers are then re-
moved, since retention of the curvature is ensured by the
pressers that are still active.

[0029] The component being curved 19 is sealed to
the already-curved component 11 by means of the ap-
plication, around the perimetric profile 13, of plastic ma-
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terial in the fluid state, which is adapted to cross-link,
forming a joint 20 between the two. The joint 20 is ob-
tained by extrusion of silicone and is shown in Figure 3.
After the time required for cross-linking of the plastic ma-
terial (approximately 24 hours), the curved panel 10 is
released from the curving means 17.

[0030] The operations for curving the flat component
16 and the assembly of the curved panel 10 are per-
formed at temperatures comprised between approxi-
mately 30°C and approximately 40°C, depending on the
material, and are such as to facilitate the deformation of
the flat component 16 without causing its structural mod-
ification or its breakage.

[0031] In the particular case of Contraflam®, as an in-
itially flat component, this temperature is preferable in
order to facilitate the disengagement of the glass sheets
from the interlayers made of gel, thus allowing curving.
[0032] The curved panel 10 is shown in a perspective
view in Figure 3 and is shown in a sectional view in Figure
4.

[0033] The curved panel 10 according to the invention
thus comprises two sheet-like curved components that
are coupled in a parallel arrangement at a distance equal
to the air gap provided by design for the curved panel
10, with the interposition of a perimetric profile 13, and
are sealed by means of a joint 20 between the two which
surrounds the perimetric profile 13. The two flat compo-
nents consist of an already-curved component 11 and a
component being curved 19, the curving of which is ob-
tained during the method according to the invention.
[0034] In the first variation of the curved panel 10, the
componentbeing curved 19 is coupled to the curved com-
ponent 11, facing its concave face 12, while in the second
variation, shown in Figure 5, the face 12 is the convex
one.

[0035] It should be noted that the joint 20 that keeps
the two components joined at the end of the method pre-
vents, once the curving means 17 have been released,
modification of the shape of the curved panel 10; there-
fore, during its installation, in the provision of glazing
units, it undergoes no deformation and therefore no forc-
ing.

[0036] The curved panel 10 can therefore be installed
and fixed easily to a supporting structure, and any dis-
assembly from the structure does not entail a return of
the component being curved 19 to its original shape of
flat component 16.

[0037] Furthermore, the method can be performed at
ambient temperature or at temperatures that are in any
case relatively low, containing production costs.

[0038] Furthermore, the curved panel 10 is provided
in adapted production facilities and transferred to the in-
stallation site as a finished product, ready for assembly
with other similar curved panels 10 so as to provide the
glazing of buildings.

[0039] Itshould also be noted that the described meth-
od allows to provide curved panels for insulating glazing
units the components of which, of the cited types, can
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have been subjected beforehand to surface coating treat-
ments or to screen printing.

[0040] In practice it has been found that the invention
achieves the intended aim and objects, devising a meth-
od that is easy to perform to provide curved panels that
are structurally simple and can be provided at tempera-
tures that are close to the ambient temperature or higher
but in any case low.

[0041] The curved panels, furthermore, are ready for
installation, facilitating and speeding up the provision of
curved glazing and of roofs of buildings.

[0042] Furthermore, the use of acomponentofthe type
of Contraflam® or equivalents, to provide the curved pan-
el according to the invention, ensures a high level of pro-
tection in case of fire with respect to curved panels that
are not fire-resistant.

[0043] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0044] In practice, the materials used, so long as they
are compatible with the specific use, as well as the con-
tingent shapes and dimensions, may be any according
to requirements and to the state of the art.

[0045] Where the characteristics and methods men-
tioned in any claim are followed by reference signs, those
reference signs have been applied for the sole purpose
of increasing the intelligibility of the claims and accord-
ingly such reference signs do not have any limiting effect
on the interpretation of each element identified by way
of example by such reference signs.

[0046] The disclosures in ltalian Patent Application
PD2014A000105, from which this application claims pri-
ority, are incorporated herein by reference.

[0047] Where technical features mentioned in the
claims are followed by numeric references and/or acro-
nyms, said numeric references and/or acronyms refer-
ence signs have been included for the sole purpose of
increasing the intelligibility of the claims and accordingly
such numeric references and/or acronyms do not have
any limiting effect on the scope of each element identified
merely by way of example by such numeric references
and/or acronyms.

Claims

1. A method for providing a curved panel (10) with an
airgap for glazing units (11), comprising the following
steps:

- applying a perimetric profile (13) on at least
one face (12) of an already-curved component
(11) that is made of glass and is sheet-like,

- placing spacers (15) on said already-curved
component (11), atits curved edges (14), which
are equal in height to the thickness of the inter-
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space provided by design for said curved panel
(10),

- placing a flat component (16), made of glass
and sheet-like, so that it rests on said perimetric
profile (13),

- curving said flat component (16) by actuation
of curving means (17) at said spacers (15) until
a constant distance, equal to said interspace, is
reached between the two mutually opposite fac-
es (12, 18) respectively of said already-curved
component (11) and of the component being
curved (19),

- sealing said already-curved component (11) to
said component being curved (19) by the appli-
cation, around said perimetric profile (13), of
plastic material in the fluid state, which is adapt-
ed to crosslink, providing a joint (20) between
the two,

- releasing said curving means (17) at the end
of the cross-linking of said plastic material.

The method according to claim 1, characterized in
that it performs the curving of a said flat component
(16), which is a Saint-Gobain product made of glass
of the Contraflam® type or an equivalent fire-resist-
ant product.

The method according to claim 1, characterized in
that the curving of said flat component (16) and the
assembly of said curved panel (10) are performed
at temperatures substantially higher than approxi-
mately 30°C.

The method according to claim 3, characterized in
that the curving of the flat component (16) and the
assembly of the curved panel (10) are performed at
temperatures comprised substantially between
30°C and 50°C.

The method according to claim 1, characterized in
that said spacers (15) are removed prior to said seal-

ing.

The method according to claim 1, characterized in
thatsaid curving means (17) consist of a setof press-
ers.

The method according to claim 1, characterized in
that the application of said perimetric profile (13) is
performed with a pressure that causes its adhesion
to said already-curved component (11) on which it
is applied.

A curved panel (10), provided by means of the meth-
od according to one or more of the preceding claims,
characterized in thatitcomprises at least two plate-
like components, which are curved and coupledina
parallel arrangement at a distance that is equal to
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the interspace provided by design for said curved
panel (10), with the interposition of a said perimetric
profile (13), and are sealed by means of said joint
(20) between the two that surrounds said perimetric
profile (13). 5
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