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Description

Field of the invention

[0001] The present invention relates to an insulation panel, specifically a sound-proofing and sound-insulating insulation
panel, which is adaptable and capable of perfectly coupling to the surfaces to be mechanically dampened and acoustically
insulated.

State of the art

[0002] There have been known for years several insulation panels in sound-proofing and/or sound-insulating materials
capable of filtering and reducing noise, used by specific modes depending on the particular field of application See, for
example, US 2004/0150128. For instance, there exist from complicated and expensive panels carved for anechoic rooms
to simple foils made of plastic material coupled to efficient acoustic damping foils, as high density and low resilience
lead or plastic material foils used e.g. in the sound-proofing of boat engine compartments. Further, in the car field there
are used panels made of different fibres and/or expanded polyurethane material in combination with a bituminous layer
or in combination with layers of EPDM-based rubbers. As well as exhibiting a rather poor range of performance, such
insulation panels have several disadvantages, as excessive weight, e.g. for the panels using lead foils, size, high cost,
poor mechanical resistance, as e.g. for bituminous panels, the performance of which deteriorates as much with aging
as because of exposure to low temperatures and/or temperature variations and which may easily dry and crack under
the influence of vibrations and may also detach from their support. Even the most modern insulations obtained combining
EPDM-based rubber layers as "mass" or panel base and polymer foams exhibit several disadvantages.
[0003] Indeed, these, as other panels of the state of the art comprising a first layer or "mass" and a second layer
generally in the form of foam, provide an even and constant thickness distribution of the first layer on the whole of the
panel. This involves the formation of a first layer having constant thickness, capable of absorbing even the highest
intensity peaks of the sound waves. As such peaks are observed only at some areas of the surface on which the panel
is applied, the known panels have the disadvantage of exhibiting a first layer or "mass" having greater thickness than
that required to absorb the sound waves hitting these, even in areas of the panel where there is no need, therefore
causing a waste of material that results in being more expensive than the foam used as second layer to complete the
panel itself.
[0004] Moreover; the manufacturing process of this type of panels also results disadvantageous as it is particularly
complicated: Actually, such a process comprises at least the following steps:

- producing an EPDM film having some mm in thickness starting from a predetermined EPFM foil having basic weight
equivalent to about 5 kg/m2 by means of a vacuum-operating aspiration system;

- applying the film obtained on a mould surface;
- injecting a polymer foam, e.g. polyurethane, inside a mould in which the latter expands and "grips" or adheres to

the EPDM film.

[0005] As an alternative, the EPDM film may directly be produced in the mould by injection of liquid EPDM and
subsequent cross-linking.
[0006] Until now, the attempts carried out to simultaneously obtain an improvement of the performance of such insu-
lation panels and a decrease in the manufacturing costs have not resulted in the expected outcomes. For instance, to
obtain panels having low thickness, there have been used materials having high density and therefore resulting in a
weight increase, or limited insulation performance and sound-proofing or poor mechanical characteristics have simply
been accepted.
[0007] Thus, there is the need to obtain a new insulation panel that allows to overcome all of the above said drawbacks.

Summary of the invention

[0008] It is the primary object of the present invention to obtain a differential mass insulation panel that is light in weight,
small in size, easily moulded, very flexible and that has good mechanical resistance and high sound-proofing and sound-
insulating characteristics, specifically due to the possibility to differentiate the mass on some areas in particular.
[0009] It is a further object of the invention to provide a panel that is capable of maintaining such characteristics in
time, even in the presence of temperature variations, and that is completely recyclable.
[0010] Therefore, the present invention intends to achieve the above discussed objects by obtaining a sound-insulating
panel defining a distinctive extension plane and a distinctive thickness, wherein the plane has a greater extension as
compared to thickness, which, according to claim 1, comprises a first layer in the direction of thickness made of a first
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non-expanded compact material and a second layer made of a second expanded material, wherein said first layer
comprises one or more first areas having physical and/or size characteristics such that a higher sound absorption is
obtained than by one or more second areas of the same first layer.
[0011] Advantageously, the panel of the present invention exhibits a lower weight and size as compared to any panel
of the known art having the same predetermined sound performances, by means of the differentiation in different areas
of the first layer, or "mass" or base, of size characteristics, as thickness and surface extension, and/or of physical
characteristics, as the density of the material.
[0012] Instead, having the same weight, the panel of the invention has far better sound-proofing and sound-insulating
characteristics.
[0013] The objects of the invention are achieved by means of a manufacturing process for such sound-insulation
panels that, according to claim 9, comprises the following steps:

a) spraying, adjusted by control means, of a first non-expanded compact material on an inner surface of a mould
to produce the first layer of the panel,
b) injecting a second expanded material inside the mould to produce the second layer of the panel,

wherein, before step a), there is defined a mapping of the first and second areas of the first layer, on the basis of which
said control means is programmed to adjust spraying of the first compact material.
[0014] Advantageously, the differentiation of the "mass" of the panel is obtained by a simple spraying operation of the
material forming the first layer, preferably polyurethane, on the surface of one of the two parts of the mould. Such a
spraying operation is programmed depending on predetermined physical and/or size characteristics of the different areas
of the first layer of the panel.
[0015] The dependent claims describe preferred embodiments of the invention.

Brief description of the drawings

[0016] Further characteristics and advantages of the invention will result more apparent in view of the detailed de-
scription of preferred though non-limiting embodiments of an illustrated insulation panel, by way of example and not by
way of limitation, with the aid of the attached drawings, in which:

Figure 1 represents a longitudinal section of part of a panel according to the present invention;
Figure 2 represents a longitudinal section of part of a variant of the panel of Figure 1.

Detailed description of preferred embodiments of the invention

[0017] The insulation panel, object of the present invention, comprises a first layer 1 made of a compact polyurethane
resin or any other equivalent material carrying a uniformly dispersed neutrally charged material, coupled to a second
layer 2 made of an expanded viscoelastic polyurethane resin or any other equivalent material, the latter also carrying a
uniformly dispersed neutrally charged material.
[0018] Said second layer 2 of the insulation panel is preferably made of an expanded viscoelastic polyurethane resin
prepared in a known way by reacting together (i) at least one compound selected from ethylene oxides and at least one
compound selected from propylene oxides, named compound A, and (ii) one isocyanic compound, named compound
B, an inert micronized compound, named compound C, being uniformly dispersed in said poly-urethane resin and being
selected from glass fibres, artificial and natural textile fibres, silica, silicates, carbonates and the like, neat or mixed
together.
[0019] More specifically, ethylene oxides and propylene oxides have molecular weight in the range from 300 to 8000,
preferably from 350 to 6500, with a hydroxyl number in the range from 20 to 1000, preferably from 20 to 800, and
functionality in the range from 3 to 8. Such compounds are used mixed together, according to what is known.
[0020] As far as the isocyanic compound is concerned, it is selected from the group comprising toluene diisocyanate,
polymethylene-polyphenyl-isocyanates, diphenylisocyanates, having molecular weight in the range from 300 to 7500,
preferably from 350 to 6000.
[0021] Preferably, the micronized material exhibits size in the range from 10 to 500 mm, preferably from 50 to 200 mm;
in any case, possible particle size distribution is in the range from 10 to 50 mm, preferably from 10 to 30 mm.
[0022] In the reaction mixture, compound A is in a weight percentage in the range from 30 to 75%, compound B is in
a weight percentage in the range from 20 to 65%, and compound C is in a weight percentage in the range from 5 to 50%.
[0023] Such second layer has a thickness in the range from 2 to 500 mm, preferably from 5 to 400 mm and a specific
weight in the range from 30 to 200 Kg/m3, preferably from 30 to 150 Kg/m3.
[0024] Preferably, the material forming first layer 1 is a compact polyurethane resin instead, also prepared in a known
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way by reacting the same above-described compounds A, B, and C together.
[0025] More specifically, for said first layer, ethylene oxides and propylene oxides have molecular weight in the range
from 300 to 8000, preferably from 350 to 6500, with a hydroxyl number in the range from 20 to 1000, preferably from
25 to 700, and functionality in the range from 3 to 8.
[0026] Such compounds are used neat (only ethylene oxides or only propylene oxides) or mixed together, according
to what is known.
[0027] As far as the isocyanic compound B is concerned, it has a molecular weight in the range from 350 and 7000,
preferably from 400 to 6000.
[0028] For the first layer, the micronized material has size in the range from 10 to 500 mm, preferably from 50 to 300
mm; in any case, possible particle size distribution is in the range from 10 to 50 mm and from 10 to 30 mm.
[0029] In this case, in the reaction mixture compound A is in a weight percentage in the range from 30 to 75%,
compound B in a percentage in the range from 30 to 55%, and compound C in a percentage from 10 to 60 %.
[0030] This first layer has a thickness in the range from 2 to 50 mm, and a basic weight in the range from 1 to 10 Kg/m2.
[0031] Advantageously, in a first embodiment of the panel, said first layer 1 has an uneven thickness with first areas
3 having greater thickness as compared to that of second areas 4, in which said greater thickness defines higher sound
absorption characteristics. The position, the thickness and the surface extension of first areas 3 is determined depending
on the sound intensity peaks detected on the surface to coat with the panel, previously to the production of the panel.
Second layer 2 comprises in turn distinctive first 4’ and second 3’ areas having thickness and/or surface extension
complementary to those of corresponding second and first areas 4, 3 of first layer 1 of the panel, at the joining surface
of the first and second layers.
[0032] In a first variant, second layer 2, adhering to the first layer, has a constant thickness for the whole of its surface
extension, as shown in Figure 2.
[0033] In a second advantageous variant, second layer 2 comprises distinctive first and second areas 4’, 3’ having
thickness such that the total thickness of the panel is constant for the whole of its surface extension.
[0034] A further advantageous embodiment of the panel of the invention provides instead that the higher sound
absorption characteristics of first areas 3 as compared to second areas 4 of the first layer are defined by a different
density of the material sprayed in these areas. In such an instance, first and second areas 3, 4 of first layer 1 of the
panel may or may not have the same thickness. Finally, the last advantageous embodiment of the panel provides that
the different sound absorption characteristics of the different areas of the first layer are defined by the combination of
the different density of the material sprayed in these areas and of the different size characteristics, i.e. thickness and
surface extension.
[0035] The panel, comprising said first and second layers, has an overall thickness in the range from 4 to 550 mm,
preferably from 5 to 400 mm, and a specific weight in the range from 40 to 250 Kg/m3.
[0036] The first and second layers of the panel, object of the present invention, are directly coupled in the mould by
means of a manufacturing process comprising the following steps:

- applying, by means of spraying, a compact polyurethane resin to produce said first layer 1 or "mass" having differential
thickness and/or differential density directly inside the mould on one of its surfaces;

- injecting expanded polyurethane resin inside the mould to produce second layer 2.

[0037] Advantageously, spraying is carried out in an open mould, preferably with an opening of about 90°, by means
of an anthropomorphic robot controlling the displacement of the spray gun. Such a displacement and spraying is pro-
grammed depending on the intensity of the sound waves hitting the surface to be insulated. Therefore, the thickness
and surface extension of the areas of first layer 1 of the panel may e.g. be differentiated by stopping the spray gun longer
on the areas of the mould which correspond to the surface parts for which the sound intensity peaks are predicted to
be higher, more or less wide, visible from a predetermined intensimetric mapping. Instead, in the known art panels, the
even thickness of the first layer is determined with reference to the highest intensity peak, resulting in an enormous
waste of material and an increase of weight of the whole panel, generally having a basic weight of about 6 kg/m2.
[0038] Once the first layer is produced therefore comprising a plurality of areas having different thickness and/or
density and/or surface extension depending on sound intensity peaks detected, a second step follows, in which expanded
polyurethane is injected in the mould, which is then closed. The expanded polyurethane resin further expands until it
"grips" or adheres to said first layer, thus producing the second layer. After a period of time in the range from 3 to 8
minutes, the mould is opened and the end product is extracted.
[0039] Advantageously, such a process for the manufacturing of the panels of the invention provides one step less
as compared to the previously adopted processes and also provides the use of a simpler and less expensive technology.
[0040] A preferred composition of the end panel comprises a layer of expanded viscoelastic polyurethane resin having
density in the range from 30 to 150 Kg/m3, preferably 40-100 Kg/m3, containing the prescribed quantities of micronized
material, in a weight percentage in the range from 10 to 50%, preferably from 15 to 45 %, and a layer of compact
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polyurethane resin having basic weight in the range from 1 to 10 Kg/m2, preferably from 2 to 8 Kg/m2, containing the
prescribed amounts of micronized material in a weight percentage in the range from 10 to 50%, preferably from 20 to 50%.
[0041] According to a preferred embodiment of the present invention, said panel has both sides provided with imprints
having generally curved, preferably circular, oval or elliptic profile, and having maximum transverse size in the range
from 5 to 15 mm, preferably from 7 to 13 mm, depth in the range from 1 to 10 mm, preferably from 2 to 6 mm, and
distance between centres in the range from 1,10 to 1,80 times said maximum transverse size.
[0042] The sides of the panel may take the most various shapes so as to conform to different surface configurations
in order to acoustically isolate e.g. parts of a car body or engine compartments. The sides of the panel of the invention
may therefore also have uneven surfaces and surfaces complementary to complex shape surfaces to be isolated.
[0043] The technical results obtained with some panels according to the present invention, subjected to sound-proofing
experiments are shown in the following examples. Such examples are indicated by mere way of example and not by
way of limitation of the objects and of the extent of the invention itself.

Example 1

[0044] Panels comprising a second layer made of an expanded polyurethane material obtained by reacting a mixture
comprised of 40% of a material named SPECFLEX NS 747 (manufactured by DOW CHEMICAL), 50% SPECFLEX Ns
540, 10% carbonate, having density equivalent to 50 Kg/m3, coupled to a first layer made of compact polyurethane
material obtained by reacting a mixture comprised of 40% SPECFLEX Ns 768 (manufactured by DOW CHEMICAL),
20% SPECFLEX Ns 540, 40% carbonate, having basic weight equivalent to 5 Kg/m2, and thickness of respectively 20,
30, 45 mm, have been subjected to transmission loss sound-proofing experiments according to ASTM E1050-90 and
ASTM C384-95. The results obtained, in decibels, at different frequencies, are summarised in the following table:

Example 2

[0045] Panels comprising a second layer made of an expanded polyurethane material obtained by reacting a mixture
comprised of 40% of a material named SPECFLEX Ns 747 (manufactured by DOW CHEMICAL), 50% SPECFLEX Ns
540, 10% carbonate having density of 50 Kg/m3, coupled to a first layer made of a compact polyurethane material
obtained by reacting a mixture comprised of 40% SPECFLEX Ns 768, 20% SPECFLEX Ns 540, 40% Carbonate, having
basic weight equivalent to 3 Kg/m2, and thickness of respectively 20, 30, 45 mm, have been subjected to transmission
loss sound-proofing experiments according to ASTM E1050-90 and ASTM C384-95. The results obtained, in decibels,
at different frequencies, are summarised in the following table

[0046] Specifically, in the following table sound-proofing results obtained with the panel according to the invention,
described in example 1, are compared to those obtained with a known art panel formed with a layer of EPDM having
basic weight equivalent to 5 kg/m2 and a layer of polyurethane foam having density equivalent to 50 kg/m3, both having
the same weight and size and a 30 mm thickness.

Thickness
FREQUENCIES

1000 Hz 2000 Hz 3000 Hz 4000 Hz 5000 Hz 6000 Hz

20 mm 40 50 59 70 74 80

30 mm 45 52 62 75 83 85

45 mm 50 58 68 79 86 90

THICKNESS
FREQUENCIES

1000 Hz 2000 Hz 3000 Hz 4000 Hz 5000 Hz 6000 Hz

20 mm 30 38 45 55 67 78

30 mm 35 41 49 60 72 82

45 mm 40 45 52 64 78 87
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[0047] In the following table there are instead shown the sound-proofing results obtained with the panel according to
the invention, described in example 2, as compared to those obtained with a panel of the known art formed with a layer
of EPDM having basic weight equivalent to 3 kg/m2 and a layer of polyurethane foam having density equivalent to 50
kg/m3, both having the same weight and size and a 30 mm thickness.

[0048] It may be noted from the two comparisons that the differential mass panels according to the present invention,
exhibit higher sound-proofing performance as compared to those obtained with known panels. The difference experi-
mentally found is considerable and is equivalent to about 244 dB at the different frequencies.
[0049] Compared with an equal weight and size of other similar products, the insulation panel of the invention thus
diminishes noise considerably better or, performance being equal, the panel exhibits a lighter weight.

Claims

1. A sound insulation panel defining a respective extension plane and a respective thickness, wherein the plane has
a greater extension as compared to thickness, comprising a first layer (1) in the direction of thickness made of a
first non-expanded compact material and a second layer (2) made of a second expanded material comprised in the
class of polyurethanes carrying a uniformly dispersed neutrally charged material, characterised in that said first
layer is a compact polyurethane resin comprising one or more first areas (3) having density and/or size characteristics
such that a higher sound absorption is obtained than by one or more second areas (4) of the first layer, wherein the
first layer (1) has a thickness in the range from 2 to 50 mm and a basic weight in the range from 1 to 10 Kg/m2 ,
comprises ethylene oxides and propylene oxides with molecular weight in the range from 300 to 8000, a hydroxyl
number in the range from 20 to 1000, the neutrally charged material is micronized and has a size in the range from
10 to 500 mm.

2. A panel according to claim 1, wherein said second layer (2) comprises distinctive first and second areas (4’, 3’)
having thickness and/or surface extension complementary to those of corresponding second and first areas (4, 3)
of the first layer of the panel, at the joining surface of the first and second layer.

3. A panel according to claim 2, wherein said second layer (2) has an even thickness for the whole of its surface
extension.

4. A panel according to any of the previous claims, wherein the total thickness of the panel is constant for the whole
of its surface extension.

5. A panel according to any of the previous claims, wherein the position on the panel of first areas (3) of first layer (1)
is predetermined depending on the sound intensity peaks outputted by a sound source to be isolated by said panel.

6. A panel according to any of the previous claims, wherein said second layer (2) has a thickness in the range from 2
to 500 mm.

7. A panel according to claim 6, wherein said second layer has a specific weight in the range from 30 to 200 Kg/m3.

Panel 30 mm FREQUENCIES

1000 Hz 2000 Hz 3000 Hz 4000 Hz 5000 Hz 6000 Hz

Example 1 45 52 62 75 83 85

Known art 43 50 60 71 79 81

Panel 30 mm FREQUENCIES

1000 Hz 2000 Hz 3000 Hz 4000 Hz 5000 Hz 6000 Hz

Example 2 35 41 49 60 72 82

Known art 32 39 46 58 69 78
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8. A panel according to any of the previous claims, having a shape so as to conform to a part of a car body.

9. A manufacturing process of a panel according to claim 1, wherein the following steps are provided:

a) spraying of a first non-expanded compact material on an inner surface of a mould to produce first layer (1)
of the panel, adjusted by control means depending on predetermined density of the first material and/or thickness
and/or surface extension of said first and second areas (3, 4) of the first layer,
b) injecting a second expanded material inside the mould to produce the second layer (2) of the panel,

wherein, before step a), there is defined a mapping of first and second areas (3, 4) of first layer (1), on the basis of
which said control means is programmed to adjust spraying of the first material.

10. A process according to claim 9, wherein steps a) and b) are carried out in a partly open mould.

11. A process according to claim 10, wherein said control means comprises an anthropomorphic robot and a spray gun.

Patentansprüche

1. Schallisolierendes Panel, das eine entsprechende Ausdehnungsebene und eine entsprechende Dicke definiert,
worin die Ebene eine größere Ausdehnung verglichen mit der Dicke aufweist, umfassend eine erste Schicht (1) in
der Richtung der Dicke, die aus einem ersten nicht-ausgedehnten kompakten Material hergestellt ist, und eine
zweite Schicht (2), die aus einem zweiten ausgedehnten Material hergestellt ist, das in der Klasse von Polyurethanen
enthalten ist und ein gleichmäßig dispergiertes neutral geladenes Material trägt, dadurch gekennzeichnet, dass
die erste Schicht ein kompaktes Polyurethanharz ist, aufweisend einen oder mehrere erste Bereiche (3) mit solchen
Dichten- und/oder Größeneigenschaften, dass eine größere Schallabsorption erhalten wird als bei einem oder
mehreren zweiten Bereichen (4) der ersten Schicht, worin die erste Schicht (1) eine Dicke im Bereich von 2 bis 50
mm und ein Basisgewicht im Bereich von 1 bis 10 kg/m2 hat, Ethylenoxide und Propylenoxide mit einem Moleku-
largewicht im Bereich von 300 bis 8000 aufweist, eine Hydroxylzahl im Bereich von 20 bis 1000, und das neutral
geladene Material mikronisiert ist und eine Größe im Bereich von 10 bis 500 mm hat.

2. Panel nach Anspruch 1, worin die zweite Schicht (2) charakteristische erste und zweite Bereiche (4’, 3’) aufweist,
die eine Dicke und/oder Oberflächenausdehnung aufweisen, die zu denen der entsprechenden zweiten und ersten
Bereiche (4, 3) der ersten Schicht des Panels an der Verbindungsfläche der ersten und zweiten Schicht komplementär
sind.

3. Panel nach Anspruch 2, worin die zweite Schicht (2) eine gleichmäßige Dicke über ihre ganze Oberflächenausdeh-
nung aufweist.

4. Panel nach einem der vorhergehenden Ansprüche, worin die gesamte Dicke des Panels über seine ganze Ober-
flächenausdehnung konstant ist.

5. Panel nach einem der vorhergehenden Ansprüche, worin die Position der ersten Bereiche (3) der ersten Schicht
(1) auf dem Panel vorbestimmt ist in Abhängigkeit von den Schallintensitätspeaks, die von einer von dem Panel zu
isolierenden Schallquelle ausgegeben werden.

6. Panel nach einem der vorhergehenden Ansprüche, worin die zweite Schicht (2) eine Dicke im Bereich von 2 bis
500 mm aufweist.

7. Panel nach Anspruch 6, worin die zweite Schicht ein spezifisches Gewicht im Bereich von 30 bis 200 kg/m3 aufweist.

8. Panel nach einem der vorhergehenden Ansprüche mit einer Form, um zu einem Teil einer Karosserie zu passen.

9. Verfahren zum Herstellen eines Panels nach Anspruch 1, worin die folgenden Schritte vorgesehen sind:

a) Sprühen eines ersten nicht-ausgedehnten kompakten Materials auf eine innere Oberfläche einer Form, um
eine erste Schicht (1) des Panels herzustellen, angepaßt durch eine Steuereinrichtung in Abhängigkeit von
einer vorbestimmten Dichte des ersten Materials und/oder einer Dicke und/oder einer Oberflächenausdehnung
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der ersten und zweiten Bereiche (3, 4) der ersten Schicht,
b) Injizieren eines zweiten ausgedehnten Materials in die Form hinein, um die zweite Schicht (2) des Panels
herzustellen,

worin, vor dem Schritt a), ein Abbilden der ersten und zweiten Bereiche (3, 4) der ersten Schicht (1) definiert ist,
auf der Basis dessen die Steuereinrichtung programmiert ist, um das Sprühen des ersten Materials anzupassen.

10. Verfahren nach Anspruch 9, worin Schritte a) und b) in einer teilweise offenen Form ausgeführt werden.

11. Verfahren nach Anspruch 10, worin die Steuereinrichtung einen menschengestaltlichen Roboter und eine Spritzpi-
stole aufweist.

Revendications

1. Panneau d’isolation phonique définissant un plan d’extension respectif et une épaisseur respective, dans lequel le
plan a une extension supérieure à l’épaisseur, comprenant une première couche (1) dans le sens de l’épaisseur,
constituée d’un premier matériau compact non expansé et une seconde couche (2) constituée d’un second matériau
expansé, compris dans la classe des polyuréthanes transportant un matériau à charge neutre et uniformément
dispersé, caractérisé en ce que ladite première couche est une résine de polyuréthane compacte comprenant une
ou plusieurs premières zones (3) ayant une densité et/ou des caractéristiques de taille telles que l’absorption
phonique obtenue est supérieure à celle obtenue par une ou plusieurs secondes zones (4) de la première couche,
dans lequel la première couche (1) a une épaisseur dans la plage de 2 à 50 mm et un poids basique dans la plage
de 1 à 10 kg/m2, contient des oxydes d’éthylène et des oxydes de propylène ayant un poids moléculaire dans la
plage de 300 à 8000, un indice hydroxyle dans la plage de 20 à 1000, le matériau à charge neutre est micronisé et
a une taille dans la plage de 10 à 500 mm.

2. Panneau selon la revendication 1, dans lequel ladite seconde couche (2) comprend des première et seconde zones
distinctives (4’, 3’) ayant une épaisseur et/ou une extension de surface complémentaire à celles des seconde et
première zones correspondantes (4, 3) de la première couche du panneau, à la surface de jonction de la première
et la seconde couche.

3. Panneau selon la revendication 2, dans lequel ladite seconde couche (2) a une épaisseur uniforme pour l’ensemble
de son extension de surface.

4. Panneau selon l’une quelconque des revendications précédentes, dans lequel l’épaisseur totale du panneau est
constante sur l’ensemble de son extension de surface.

5. Panneau selon l’une quelconque des revendications précédentes, dans lequel la position sur le panneau des pre-
mières zones (3) de la première couche (1) est prédéterminée en fonction des pics d’intensité sonore émis par une
source sonore à isoler par ledit panneau.

6. Panneau selon l’une quelconque des revendications précédentes, dans lequel ladite seconde couche (2) a une
épaisseur dans la plage de 2 à 500 mm.

7. Panneau selon la revendication 6, dans lequel ladite seconde couche a un poids spécifique dans la plage de 30 à
200 kg/m3.

8. Panneau selon l’une quelconque des revendications précédentes, ayant une forme permettant de se conformer à
une partie d’une carrosserie de voiture.

9. Procédé de fabrication d’un panneau selon la revendication 1, dans lequel les étapes suivantes sont effectuées :

a) vaporisation d’un premier matériau compact non expansé sur une surface interne d’un moule afin de produire
une première couche (1) du panneau, ajusté par des moyens de contrôle dépendant d’une densité prédéterminée
du premier matériau et/ou d’une épaisseur et/ou d’une extension de surface desdites première et seconde
zones (3,4) de la première couche ;
b) injection d’un second matériau expansé à l’intérieur du moule pour produire la seconde couche (2) du panneau,
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dans lequel, avant l’étape a), une cartographie des première et seconde zones (3, 4) de la première couche (1) est
définie, sur la base de laquelle lesdits moyens de contrôle sont programmés pour ajuster la vaporisation du premier
matériau.

10. Procédé selon la revendication 9, dans lequel les étapes a) et b) sont réalisées dans un moule partiellement ouvert.

11. Procédé selon la revendication 10, dans lequel lesdits moyens de contrôle comprennent un robot anthropomorphique
et un pistolet vaporisateur.
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