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Description

[0001] The present invention generally relates to the
field of building and construction, and in particular to a
multilayer laminate for the manufacturing of insulated
panels.

[0002] In the field of building and construction there
are known insulated panels for making roofs, walls and
ventilated floors. Such panels generally have a sandwich
structure wherein a member made of an insulating ma-
terial, typically polyurethane foam, is enclosed between
two sheet metal elements. The outer member of an in-
sulated panel, which is meant to face the external envi-
ronment, generally has an undulating profile with ridges
or corrugations improving aesthetic appearance and
structural strength. The inner element, which is intended
to face the opposite direction, e.g. an internal environ-
ment, is instead generally smooth or provided with a fret-
ted profile obtained in low relief to facilitate positioning
and anchoring of the insulated panel on a supporting
structure.

[0003] It is known that in order to ensure surface con-
tinuity of a coating made up of insulated panels, the outer
and inner sheet metal elements protrude transversely,
e.g. on opposite sides, so as to obtain a partial overlap-
ping effect of the panels when installed, which ensures
closing of the gaps between adjacent insulated panels.
For instance, the protruding portions of the outer ele-
ments may be hook shaped so as to allow coupling be-
tween adjacent panels by exploiting their ridge-shaped
profiles, corrugated profiles and the like, while the pro-
jecting portions of the inner elements may be shaped so
as to form supporting surfaces for the adjacent panels.

[0004] Inthe case ofthe construction ofinsulated roofs,
walls and ventilated floors in industrial buildings such as
sheds and stables, wherein the inner environment is
chemically aggressive due to humidity and to the pres-
ence of corrosive substances, it is used to make insulated
panels wherein the inner element is made of a fiberglass
sheet suitable to resist corrosion and not of sheet metal.
[0005] The patent publication EP 1690968 A2 disclos-
es a method for the manufacturing of fiberglass plates
for applications in the construction of roofs, according to
which a mixture of glass fibers and a liquid binder is ap-
plied to a layer of a nonwoven polyester fabric and sub-
sequently made to cure. Documents US7887900 and
GB1244845 disclose multilayer membranes suitable for
making roots.

[0006] Similarly to insulated panels with inner and out-
er elements made of sheet metal, the inner fiberglass
elements of insulated panels for chemically aggressive
environments protrude transversely from one side, thus
allowing to obtain supporting surfaces for adjacent pan-
els during their installation.

[0007] It is known that fiberglass is a very fragile ma-
terial and must be handled with the utmost care both
during processing and installation. In the case of insulat-
ed panels for chemically aggressive environments, the
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transversely projecting portion of the inner fiberglass el-
ement may be easily broken if a panel falls or is handled
carelessly. Moreover, fiberglass plates have a limited re-
sistance to bending, which results in a poor load capacity
of roofs made up of this type of insulated panels.
[0008] There is therefore the need to find alternative
materials for the manufacturing of the inner elements of
insulated panels for chemically aggressive environ-
ments, which is an object of the present invention.
[0009] It is also an object of the present invention to
provide a suitable material for chemically aggressive en-
vironments that is cheaper than fiberglass.

[0010] An idea of solution underlying the present in-
vention is to make a multilayer laminate comprising a
sandwich structure consisting of a pair of layers made of
a blend of polyethylene terephthalate and low-density
polyethylene between which a layer made of such mix-
ture of polymers added with glass fibers is arranged. The
multilayer of the invention is resistant to chemically ag-
gressive environments such as fiberglass and therefore
particularly suitable for the manufacturing of insulated
panels for chemically aggressive environments, but fea-
tures flexural and impact strength that are much greater
than flexural and impact strength of fiberglass, thus al-
lowing to solve the technical problems mentioned above.
[0011] Alternatively to low-density polyethylene, the
multilayer according to the invention may be manufac-
tured by using medium-density polyethylene, or high-
density polyethylene. The materials used in the mixture
of polymers may be virgin materials or recycled material,
in this case allowing to remarkably reduce the manufac-
turing costs of the multilayer.

[0012] An important advantage provided by the inven-
tion is that unlike fiberglass the multilayer of the invention
is plastically deformable at room temperature, which al-
lows to manufacture the inner element similarly to the
outer one in the case of insulated panels, namely by way
of plastic deformation, thus being able to obtain shaped
elements entirely similar to those made of sheet metal.
[0013] Anotheradvantage provided by the invention is
that unlike fiberglass the multilayer of the invention is
suitable for direct bonding to polyurethane foam, which
allows to simplify the manufacturing process of insulated
panels and to reduce its costs.

[0014] Another advantage provided by the invention is
that the materials of which the multilayer is made are
suitable for use in the manufacturing of insulated panels
for refrigerating rooms because, unlike fiberglass, they
do not release food hazardous substances.

[0015] Further advantages and features of the multi-
layer according to the presentinvention will become clear
to those skilled in the art from the following description
with reference to the attached drawings, wherein:

- Figure 1 is a cross-sectional view schematically
showing a multilayer according to the invention;

- Figure 2 is a perspective view showing an insulated
panel comprising an inner element formed by the
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multilayer according to the invention;

- Figure 3 is a detail lll of figure 2 schematically show-
ing the multilayer of figure 1 applied to the insulated
panel of figure 2.

[0016] Referring to figure 1, the multi-layer laminate 10
according to the invention comprises afirstlayer 11 made
of a mixture of polymers comprising polyethylene tereph-
thalate (PET) and low-density polyethylene (LDPE), a
second layer 12 made of such a mixture of polymers and
a third layer 13 sandwiched between the first layer 11
and second layer 12. The third layer 13 is made of the
mixture of polymers of the first and second layers 11, 12,
added with glass fibers.

[0017] Alternatively to the low-density polyethylene
(LDPE), the mixture of polymers may comprise medium-
density polyethylene (MDPE), or high-density polyethyl-
ene (HDPE).

[0018] The sandwich structure of the multilayer 10 is
obtained by way of a co-extrusion and subsequent cal-
endering process.

[0019] The mixture of polymers forming the individual
layers of the multilayer 10 comprises from 6% to 14% by
weight of one among low-density polyethylene, medium-
density polyethylene, or high-density polyethylene, the
remainder being polyethylene terephthalate. In order to
make the manufacturing process cheaper, the same mix-
ture of polymers is used to make the three layers 11, 12
and 13. It will be understood, however, that this condition
is not binding in the invention and that the three layers
11, 12 and 13 of the multilayer 10 might be made with
different mixtures of polymers falling within the general
formulation defined above.

[0020] The amountofglass fibers added to the mixture
of polymers that form the third layer 13 is comprised be-
tween 8% and 20% by weight and is preferably 10% by
weight.

[0021] Glass fibers are added to the mixture of poly-
mers intended to form the third layer 13 by way of a com-
mon dispenser, so that they form a homogeneous mix-
ture with the polymers within the extruder. In other words,
glassfibers are dispersed homogeneously inthe polymer
matrix that forms the third layer 13.

[0022] Polyethylene terephthalate, low-density, medi-
um-density, and high-density polyethylene may be virgin
materials, or may advantageously be recycled materials,
which allows to reduce the manufacturing costs of the
multilayer 10.

[0023] The third layer 13 of the multilayer 10 according
to the invention has a thickness comprised between 100
and 1400 microns, while the first and second layers 11,
12 have a thickness varying between 20 and 80 microns,
thus forming protective veils of the supporting structure
of the multilayer 10, i.e. the third layer 13 added with
glass fibers, said veils being adapted to prevent loss of
glass fibers into the environment.

[0024] The multilayer 10 of the invention has chemical
resistance characteristics comparable to those of fiber-
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glass and is therefore particularly suitable for the manu-
facturing of insulated panels for chemically aggressive
environments. Compared to fiberglass, the multilayer 10
according to the invention has a much greaterresistance
to bending and shock, thus allowing to make insulated
panels characterized by an increased load bearing ca-
pacity compared to insulated panels comprising an inner
fiberglass element, which is of afundamental importance
for the construction of roofs and ventilated floors.
[0025] Furthermore, the multilayer 10 of the invention
is plastically deformable atroom temperature. In the case
of insulated panels this allows to process the inner ele-
ment in a similar way to the outer element, i.e. by way of
plastic deformation starting from strips of raw material.
[0026] Withreferencetofigures 2 and 3, there is shown
an insulated panel IP comprising an outer element 20
made of sheet metal, for example painted galvanized
sheet metal, aninner element 30 formed by the multilayer
10 according to the invention and an intermediate mem-
ber 40 made of an insulating material, typically poly-
urethane foam, arranged between them. The insulated
panel IP extends in a longitudinal direction L, which is
the direction along which the outer element 20, inner el-
ement 30 and intermediate member 40 proceed during
the manufacturing process of an insulated panel.
[0027] The sheet metal outer element20 has a shaped
profile, e.g. ridge-shaped, comprising a plurality of ridges
21 that extend from a base plane 22 substantially in a
vertical direction V perpendicular to the longitudinal di-
rection L. The ridge-shaped profile provides the outer
element 20 with a greater rigidity to bending compared
to the rigidity a flat element would have, and therefore
also to the finished insulated panel IP.

[0028] Itis known thatin order to allow adhesion to the
intermediate member 40 made of polyurethane foam, the
surface of the outer element 20 intended to face the in-
termediate member 40 is treated with a special glue or
primer capable of interacting with the polyurethane foam
during the curing process.

[0029] The outer element 20 protrudes from the insu-
lated panel IP laterally in a transverse direction T, per-
pendicular to the longitudinal direction L and the vertical
direction V, and may e.g. comprise a hook-shaped por-
tion 23 whose profile corresponds to the e.g. ridge-
shaped profile of the ridges 21 in order to allow connec-
tion between adjacent insulated panels during their in-
stallation.

[0030] Similarly to the outer element 20, the inner el-
ement 30 formed by the multilayer 10 according to the
invention may be provided with an e.g. low relief profile
suitable to provide a flexural rigidity higher than the flex-
ural rigidity of a flat element. For instance, in the illustrat-
ed embodiment the inner element 30 comprises a plu-
rality of recesses 31 formed in low relief from a base
plane 32 in the vertical direction V.

[0031] The lowrelief profile and, more generally, a non-
planar profile also has an aestheticfunction in the finished
insulated panel IP, because the inner element 30 is gen-
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erally visible from the inside of a structure covered by a
surface coating made of insulated panels.

[0032] The first and the second elements 11, 12 of the
multilayer 10 may have different thicknesses. For exam-
ple the first layer 11 has a thickness comprised between
20 and 50 microns, while the second layer 12 has a thick-
ness between 50 and 80 microns. This feature is partic-
ularly advantageous in the manufacturing of insulated
panels for chemically aggressive environments, wherein
the thinner layer is used as aninterface with the insulating
intermediate member made of polyurethane foam, while
the thicker layer is used as an interface with the chemi-
cally aggressive environmentwherein an insulated panel
will be used, as well as a protective layer of the third layer
13 added with glass fibers.

[0033] Differently from the outer sheet metal element
20, the multilayer 10 forming the inner element 30 of the
finished insulated panel IP allows direct adhesion to the
polyurethane used to make the intermediate member 40,
i.e.adhesionwithoutresorting to special glues or primers.
[0034] Besides the possibility to create ridge-shaped,
corrugated or similar profiles by way of plastic deforma-
tion at room temperature, the multilayer 10 according to
the invention may advantageously be provided with a
surface finishing on the outer surfaces of the first and
second layers 11, 12. The surface finishing may be e.g.
a mirror polishing, preferably on the surfaces intended
to face the chemically aggressive environment, or a
roughening with or without graphic texture, that has the
technical effect of increasing the gripping surface intend-
edfor adhesion to with the intermediate member 40 made
of polyurethane foam.

[0035] The surface finishing of the multilayer 10 may
be advantageously obtained during the manufacturing
process by providing the drawing rollers that carry out
calendering after the co-extrusion process with a suitable
surface texture.

[0036] The inner element 30 protrudes from the insu-
lated panel IP laterally in the transverse direction T and
may e.g. comprise a supporting flat portion 33 suitable
to enable connection between adjacent insulated panels
during their installation. The flat portion 33 may e.g. pro-
trude from the opposite side of the panel with respect to
the hook portion 23. During installation the hook-shaped
protruding portion 23 of the outer element 20 of an insu-
lated panel IP engages a ridge 21’ of the outer element
of a first adjacent insulated panel IP’ (not shown), while
the flat portion 33 of the inner element 30 provides inter-
nal supportto the inner element 30" of a second adjacent
insulated panel IP" (not shown), whose hook-shaped por-
tion 23" engages a ridge 21 of the outer element 20 of
the insulated panel IP.

[0037] Thanks to the characteristics of plastic defor-
mation at room temperature of the multilayer 10 accord-
ing to the invention, the flat portion 33 of the inner element
30 may be advantageously folded on itself towards the
intermediate member 40, thus allowing to increase the
flexural rigidity of the flat portion 33 for benefit of the load
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bearing capacity of a coated surface made up of a plu-
rality of insulated panels IP of the type described above.
[0038] Asshown infigure 2, the folded flap of the inner
element 30 is preferably spaced from its flat surface 32,
advantageously allowing to increase the contact surface
with the polyurethane foam forming the intermediate
member 40.

[0039] Inorderto prevent formation of thermal bridges
that would negatively affectthe insulation characteristics,
the outer and the inner elements of traditional insulated
panels are spaced apart from one another and by the
intermediate member made of an insulating material.
[0040] The intermediate member may be hidden and
protected along the sides of the insulated panel in the
longitudinal direction L by way of adhesive tapes or gas-
kets applied directly during the manufacturing process.
[0041] The mixture of polymeric materials forming the
layers of the multilayer 10 according to the invention is
poorly conductive from a thermal point of view. Thanks
to this feature and to the possibility of carrying out plastic
deformation at room temperature, in order to laterally en-
close the intermediate member 40 it is possible to con-
nect the inner 30 and outer 20 elements by simply shap-
ing the inner element to form lateral extensions having a
height corresponding to the distance between the two
elements. This allows to avoid use of adhesives or gas-
kets during the manufacturing of insulated panels, since
itis possible to achieve the same result by suitably shap-
ing the inner element 30. This solution also allows to re-
duce the manufacturing costs of an insulated panel.

Claims

1. A multilayer laminate (10) comprising a first layer
(11) made of a blend of polymers comprising poly-
ethylene terephthalate and a material selected from
low-density polyethylene, medium density polyeth-
ylene and high density polyethylene; a second layer
(12) made of said blend of polymers; and a third layer
(13) arranged between said first and second layer
(11, 12), said third layer (13) being made of said
blend of polymers comprising added glass fibers,
wherein the polymer blend comprises from 6% to
14% by weight of one among low-density polyethyl-
ene, medium density polyethylene or high density
polyethylene, the remainder being polyethylene
terephthalate.

2. A multilayer laminate (10) according to claim 1,
whereinthe amountofglass fibers added to the blend
of polymers that forms the third layer (13) is com-
prised between 8% and 20% by weight.

3. A multilayer laminate (10) according to claim 1 or 2,
wherein the thickness of said first and second layers
(11, 12) is comprised between 20 and 80 microns,
and the thickness of said third layer (13) is comprised
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between 100 and 1400 microns.

A multilayer laminate (10) according to claim 3,
whereinthefirstlayer (11) has a thickness comprised
between 20 and 50 microns, while the second layer
(12) has a thickness comprised between 50 and 80
microns.

A multilayer laminate (10) according to any one of
claims 1 to 4, wherein the surfaces of said first and
second layers (11, 12) intended to be exposed to the
external environment are provided with a surface
texture.

An insulating panel (IP) comprising an outer sheet
metal element (20), an intermediate member (40)
made of an insulating material and an inner element
(30), wherein said intermediate member (40) is ar-
ranged between said outer element (20) and inner
element (30), characterized in that the inner ele-
ment (30) is made of a multilayer laminate (10) ac-
cording to any one of claims 1 to 5.

Patentanspriiche

1.

Ein Mehrschichtlaminat (10), umfassend eine erste
Schicht (11) aus einem Polymerblend, umfassend
Polyethylenterephthalat und ein Material, ausge-
wahlt aus Polyethylen niedriger Dichte, Polyethylen
mittlerer Dichte und Polyethylen hoher Dichte; eine
zweite Schicht (12) aus dem besagten Polymer-
blend; und eine dritte Schicht (13), welche zwischen
der besagten ersten und zweiten Schicht (11, 12)
angeordnet ist, wobei die besagte dritte Schicht (13)
aus dem besagten Polymerblend mit hinzugefligten
Glasfasern hergestellt ist, wobei das Polymerblend
von 6 Gew.-% bis 14 Gew.-% von einem Polyethylen
niedriger Dichte, Polyethylen mittlerer Dichte oder
Polyethylen hoher Dichte umfasst, wobei der Rest
Polyethylenterephthalat ist.

Ein Mehrschichtlaminat (10) nach Anspruch 1, wobei
die Menge der zu demjenigen Polymerblend, wel-
ches die dritte Schicht (13) bildet, hinzugefligten
Glasfasern zwischen 8 Gew.-% und 20 Gew .-% liegt.

Ein Mehrschichtlaminat (10) nach Anspruch 1 oder
2, wobei die Dicke der besagten ersten und zweiten
Schichten (11, 12) zwischen 20 und 80 Mikron liegt,
und die Dicke der besagten dritten Schicht (13) zwi-
schen 100 und 1400 Mikron liegt.

Ein Mehrschichtlaminat (10) nach Anspruch 3, wobei
die besagte erste Schicht eine Dicke zwischen 20
und 50 Mikron hat, wahrend die zweite Schicht (12)
eine Dicke zwischen 50 und 80 Mikron hat.
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Ein Mehrschichtlaminat (10) nach einemder Anspri-
che 1 bis 4, wobei die Oberflachen der besagten
ersten und zweiten Schichten (11, 12), welche der
auReren Umgebung ausgesetzt werden sollen, mit
einer Oberflachentextur versehen sind.

Ein Isolationspaneel (IP), umfassend ein auReres
Metallblech-Element (20), ein Zwischen-Element
(40) aus einem Isolationsmaterial, und ein inneres
Element (30), wobeidas besagte Zwischen-Element
(40) zwischen dem besagten dulReren Element (20)
und dem inneren Element (30) angeordnet ist, da-
durch gekennzeichnet, dass das innere Element
(30) aus einem Mehrschichtlaminat (10) nach einem
der Anspriiche 1 bis 5 besteht.

Revendications

Stratifié multicouche (10) comprenant une premiére
couche (11) constituée d’'un mélange de polyméres
comprenant du poly(téréphtalate d’éthyléne) et un
matériau choisi parmile polyéthyléne basse densité,
le polyéthyléne moyenne densité et le polyéthyléne
haute densité ; une deuxiéme couche (12) consti-
tuée dudit mélange de polyméres ; et une troisieme
couche (13)agencée entre ladite premiére etdeuxié-
me couche (11, 12), ladite troisi€me couche (13)
constituée dudit mélange de polyméres comprenant
des fibres de verre ajoutées, dans lequel le mélange
de polyméres comprend de 6 a 14 % en poids d’un
polyéthyléne choisi parmi un polyéthyléne basse
densité, un polyéthyléne moyenne densité ou un po-
lyéthyleéne haute densité, le reste étant du poly(té-
réphtalate d’éthyléne).

Stratifié multicouche (10) selon la revendication 1,
dans lequel la quantité de fibres de verre ajoutées
au mélange de polyméres quiforme la troisiéme cou-
che (13) représente entre 8 et 20 % en poids.

Stratifié multicouche (10) selon larevendication 1 ou
2, dans lequel I'épaisseur desdites premiere et
deuxieme couches (11, 12) est comprise entre 20 et
80 microns, et 'épaisseur de ladite troisieme couche
(13) est comprise entre 100 et 1400 microns.

Stratifié multicouche (10) selon la revendication 3,
dans lequel la premiére couche (11) aune épaisseur
comprise entre 20 et 50 microns, tandis que la
deuxieme couche (12) a une épaisseur comprise en-
tre 50 et 80 microns.

Stratifié multicouche (10) selon 'une quelconque
des revendications 1 a 4, dans lequel les surfaces
desdites premiere et deuxiéme couches (11, 12)
destinées a étre exposées a I'environnement exter-
ne sont pourvues d’une texture de surface.
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Panneau isolant (IP) comprenant un élément exté-
rieur de type feuille métallique (20), un élément in-
termédiaire (40) a base d’un matériau isolant et un
élément intérieur (30), dans lequel ledit élément in-
termédiaire (40) est agencé entre ledit élément ex-
térieur (20) et ledit élément intérieur (30), caracté-
risé en ce que 'élément intérieur (30) est constitué
d’un stratifi€ multicouche (10) selon I'une quelcon-
que des revendications 1 a 5.
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masodik séteget (121 valamint vz cobiteit olsh ss mdsodik vétug (11, 12y kedt elrandezent havmuadtik
riteget, ahol & hormadik réteg (13) sz amlitetr polinerkeverdkb8l van ds tivegsrdiak vanmak hozssudya,
ahol @ polimerkeverdk 6-14 meg%-bun twriabmazza @ kis siefiségd polictilén, kézepes sitrlisdutt

B

pohetilén & nagy striséad pobetilén kil ax egyiket, a maradék rész pedig polietifén-terefialit

&z 1o igéoypont szerintl t0bbrétegd lawdndtemy (18), shel & harmadik eltepet (1Y) alkatd

polinerkeverdkher adngolttvagaaibk mennyisdge 820 Gmeple.

Az Lovagy 20 igdnvpont szerintl tobhrdisell Buvindtten (10), «dol gz ¢lsd & masodik sétes (HE 12}

vasiagsaga 20- 88 jou, o harmadik iteg (1) vestapsdpa pedig 100- 1400 jun.

z

A J, igdnypont srerintl bbrdtegl lamindtom (10) ahol az olsd réteg (11} vastagsdga 20-30 pom mig &

mfgodik réleg (12} vastagsaga 5080 g

Az 4. igsnyvpontok barmelvike szorin 1hbindtegt lamindtmy (18), ahol az oled &8 masodik rétegnek

(51423 s Kild kbomverey folé nend fliflere feltieti teoxnindval vannak slfitva,

Seigetelbpanel U8), amely tar cgy kil lapszert, SBmbdl kdsatilt elemet (201 sgy kiuebilsd,

SS‘:-s{.gEiéiﬁ anyvaphol Kesaalt agot (48), e sy beld elemes (303, sholw kibiilsd tay (40) o emliten kst
elent (20} € @ beled elom (30) ko200 van elrendenve, wzzal jellemezve, hogy a belsd elers (30} wz 1-5.

igéuypontok barmelyike szerint Hbbrétepl labvinanmbd! (10) van készitve.
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