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MULTILAYER PRODUCT, ITS USE FOR THE PRODUCTION OF LIGHT,
ACOUSTIC-INSULATED, SELF-SUPPORTING ARTICLES AND ARTICLES
OBTAINED WITH SAID MULTILAYER PRODUCT.

Abstract

-

The present invention relates to a multilaver product

which comprises a first element consisting of a laver of.
spongy, sSemli-rigld polymer (A), impregnated on one or
both sides with polyurethane resin (B), inserted Dbetween
two layers of glass fibre and/or natural fibre (C),
coupled 1in contihuous with the central layer (B) (A) (B),
sald first element being coupled with at least a second
element comprising a layer of spongy, semi-rigid polymer
(A), 1mpregnated on one or both sides with polyurethane
resin (B), sald second element being in turn coupled with

a further layer of glass fibre and/or natural fibre (C).
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MULTILAYER PRODUCT, ITS USE FOR THE PRODUCTION OF LIGHT,

ACOUSTIC-INSULATED, SELF-SUPPORTING ARTICLES AND ARTICLES
OBTAINED WITH SAID MULTILAYER PRODUCT

The present invention relates to a multililayer
product, called "Multipur", its use for the production of

light, acoustic-insulated, self-supporting articles and

-

the articles obtained with said multilavyer product.

A typical application of the multllayer product
according to the present invention is represented by all
lining and fitting elements of car interiors such as for
example the self-supporting lining for the cabin roof, or
guilte simply cabin, the door panels,_rear shelf, bocot or
hatch back-door 1linings, Jamb covers, sun-shields and
generally all 1lining and fitting elements of <car

interiors, for which certain requisites must be satisfied

such as lightness, self-supporting properties (1.e. the

capacity of supporting its own welight, without the need

for supporting structures), acoustic insulation and/or

“lexibility.
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Light materials for the production of articles, in
particular lining and fitting elements of car interiors,
by means of a hot moulding process, are known 1in
literature. A known material, 1light and mouldable, for
the above use consists, for example, of a "sandwich”
product which comprises a layer of polyurethane inserted
between two lavers of fibre glass and/or natural fibre

impregnated with polyurethane resin; the two layers of

fibre glass and resin, also called "mat", are coupled in
continuous with the central layer consisting of
polyurethane. Outside the laver of fibre glass and/or
natural fibre and resin, there can also be other lavers
of light materials, glue or other fabric: the sandwich-
structured sheet thus obtained, 1s subsequently hot
moulded to obtain the desired element.

In particular, the glass fibre and/or natural fibre
impregnated with thermo-sensitive polyurethane resin, 1s
coupled 1n continuous on  both surfaces of the
polyurethane lavyer, causing the formatioh of a so-called

sandwich.

The sandwich thus obtained, optionally also coupled

wlth other layers of light fabric and/or other materials,
is sent to the hot moulds where the desired article is
produced.

The product thus obtained, although it has good

—) -
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lightness, self-supporting and acoustic—insulation
properties, demonstrates uniformity of characteristics.
This means that in every point of the structure subjected
to hot moulding treatment, it has analogous 1lightness,
acoustic—-insulation and self-supporting properties.

This results in an 1nadequate adaptability inside
the wvehicle where it 1s necessary to have more rigid
areas, with a minimum thickness, and less rigid areas
with any thickness. In addition, there are areas in which

the acoustic insulation 1s particularly necessary and

areas where this characteristic is less desirable.

Furthermore, with the improvement of supply
techniques, car manufacturers require that the products
supplied, already pre—assembled, have additional
components such as, for example; handles, sun-shields,
light panels, etc.; under these conditions, the
traditional products, obtained with the methods known 1in
literature, have considerable problems ' relating to
movement breakage, due to their limited mechanical
strength.

The objective o0of the present invention 1is to

identify a product which allows the drawbacks of the
known art to be overcome and in particular to obtain an

article 1n which there are extremely rigid zones and also

zones which are sti1ill flexible.
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The Applicant has surprisingly found that by using a
particular type of multilayer product, it 1is possible to
produce elements having areas with different physico-
chemical characteristics.

In the case of a car cabin, for example, the

multilayer product according to the present invention
allows the productidn of an article 1n which the lateral
parts are flexible and allow the expulsion of lateral
alr-bags situated between the roof and 1lining of the

cabin, whereas the central part 1is extremely rigid and

allows the positioning of light panels, switches, sun-
shields, etc.

An object of the present invention therefore relates
to a multilayer product which comprises a first element
conslisting of a layer of spongy, semi-rigid polymer (A},

impregnated on one or both sides with polyurethane resin

(B), and 1inserted Dbetween two layers of glass fibre
and/or natural fibre (C), coupled in continuous with the
central layer (B) (A) (B), said first element being

characterized 1in that it 1is coupled with at 1least a

second element comprising a layer of spongy, semi-rigid
polymer (A), 1impregnated on one or both sides with
polyurethane resin (B), said second element being in turn
coupled with a further layver of glass fibre and/or

natural fibre (C).
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The multilayer product according to the present
invention therefore has a (B} (A) (B) (C) (B) (A) (B)
structure, wherein A, B and C have the meanings defined
above and wherein other elements consisting of the lavyers
(A), (B) and (C), can be added to the outer sides of this
structure, with the alternation specified above, and/or
with different alternations.

In particular, 1in the multilayer product thus
obtained, the spongy, semi-rigid polymer can be selected
from polyurethane, polystyrene, polyester.

The spongy, seml-rigid polymer is preferably
polyurethane.

It 1s even more preferably a polyurethane obtained
by the reaction between a polyol and isocyanate with a
density varying from 20 to 40 kg/m’.

The polymer which forms the layer (A) can be the

same 1in all the (A) layers or each (A) layer can be

produced with a polymer which has different densities and

different thicknesses.
The glass fibre can also be substituted by another

natural fibre such as Jjute, sisal, coir or other
equivalent materials.

p—
Py

The structure of the multilavyer product according to

the present invention (C) (B) (A) (B) (C) (B} (A) (B) (C)

comprises the coupling,‘ on the two outer sides of the

....5_..
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coupled elements, of layers of light fabrics and/or

covering vlies (D), thus obtaining a product with the

following structure: (D) (C) (B) (A) (B) (C) (B) (A) (B) (C) (D).
The multilaver product thus obtained may also

comprise the application on both outer sides of the

sandwich, 1.e. of the elements already coupled, or on

F—

only one of these, 1lining fabric, 1layers of anti-

vibratlion material, etc.

The thickness of the laver (A) can vary from 4 to 18
mm and preferably from 5 to 7 mm.

The thickness of the layer (A} 1s even more
preferably equal to 6 mm.

The layers of spongy, semi-rigid polymer (A) present
in the multilayer product according to the present

invention can have the same fthickness or different

thicknesses.

A further object of the present invention relates to

the wuse o0of the multililayer product according to the
present 1nvention for the production of 1light, self-

supporting, acoustic-insulated articles.

The present 1invention also relates to light, self-

supporting, acoustic-insulated articles obtained by means

of the hot moulding of the multilaver product according

to the present i1nvention.

In particular, these articles are lining or fitting

_._6._.
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elements of car interiors.

The present invention also relates to a process for
the processing of the multilayer product, said pProcess
being characterized by applying different ©pressure

5 concentrations in the different zones of the multilayer
product, thus obtaining areas having different
compression strength, flexibility and acoustic-insulation
properties.

The main advantage of the mﬁltilayer product

10 according to the present invention 1s that 1t allows the
production of articles, in particular all 1lining and
fitting elements for car interiors, having different
flexibility and flexural strength properties depending on
the various areas of the end-product.

15 The characteristics and advantages of the multilaver
product according to the present invention can be more

clearly understood from the following detailed and

1llustrative description referring to the following

figures.
20 Description of the enclosed figures:
Figure 1 represents a sectional view of an

——
=

embodiment of the product according to the state of the

art;

Figure 2 represents a sectional view of an

2> embodiment of the multilayer product according to the

iy
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present invention;
Figures 3, 4 and 5 represent a sectional view of
further embodiments of the multilayer product according

to the present invention.

In particular, in figure 1, 1 1indicates the layer ot
spongy, semi-rigid polymer (A}, 1inserted between two
layers of resin 2 and 2' (B), and glass fibre 3 and 3'
(C). 4 and 4' indicate the layers of 1light fabric or
viies (D), whereas 5 indicates the layer of glue (E) and
6 the lining material (F).

Figure 2 represents a sectional view of an
embodiment of the multilayer product according to the
present invention 1in which the layers which form the
multilayer structure are as follows: 7 1s the external
lining material (F), 8 represents the glue (E), 9 and 9
are the two layers of light fabric or wvliies (D), 10, 10
and 10" represent the layers of glass fibre or jute (Cj),
11, 117, 11''" and 11''' represent the layers of resin (B)

and 12 and 12" represent the layers of polyurethane (A).

According to an embodiment of the process according

to the present invention, the following procedure 1s

adopted: the polyurethane which forms the layer of

spongy, semi-rigid polymer of the multilayer product, 1is

prepared 1n a first step. The polyurethane sheets are

then sent to a plant where the polyurethane sheet 1s

—3
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coupled with a first layer of thermosetting polyurethane
resin, the reinforcing fibre based on glass and/or
natural fibre 1is subsequently applied. This coupling of
glass fibre and/or natural fibre/resin/polyurethane sheet
layer is effected on both sides, upper and lower of the
polyurethane sheet. A laver of resin is then applied on a
second polyurethane sheet whiCh is subsequently deposited

on the upper or lower side of the pack described above. A

new layver of glass fibre and/or natural fibre 1is
subsequently deposited on the free side of said pack.

The deposition of a second element can be repeated
various times depending on the number of layers required
in the end-product, by inserting one or more planes or
elements, structured according to figures 4 and 5.

In particular, figure 4 represents a plane or
element with double reinforcement, 1i.e. a plane which
comprises the presence of the reinforcing fibre laver (C)
on both sides of the element (B) (A) (B). Figure 5, on the
other hand, represents a plane or element with single
reinforcement, where the layver of reinforcing fibre (C)
18 present on only one side of the element (B) (A) (B).

As described Dbelow, the protective vlies and/or
lining material, with or without sponge already coupled,

1s then applied.

It 1s also possible to obtain an article in which

—
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the multilayer product has a varying number of layers in
the different parts of the sheet, as the overlayving of a
second element can only be effected on part of the sheet.

It 1is also possible to operate in a single step and
in this case the vlies (92 D) and glue (8 E) of figure 2,
are eliminated, obtaining a structure as represented in
figure 3.

Also 1n this case, 1t 1s possible to 1nsert various

layers as in figure 4 and/or figure 5.

The multilayer sheet thus obtained 1s sent under hot
moulds, between 90 and 180°C, thus activating the
pclyurethane resin and obtaining the multilayver product
which 1s then coupled, in a continuous or semi-automatic
system, on Dboth sides, with fabrics and/or vlies.
Finally, a layer of glue and the external lining material

are applied on the upper side. The sheet of multilavyer

product thus obtained 1is sent to the relative forming

mould where the desired end-product is obtained by means

of hot moulding treatment.
The malin advantage of the multilaver product
according to the present invention is that it allows the

production of articles, in particular all 1lining and

fitting elements for car interiors, which have different

flexibilility and flexural strength characteristics

according to the zones of the end-product itself.

_]_O....
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A further advantage of the multilayer product
according to the present invention 1s that 1t 1is
extremely light, even thought it also maintains a ‘high
mechanical resistahce.

Other advantages of the product according to the
present invention relate to the versatility of the

multilayer product and therefore the possibility of

producing end-products having different thicknesses,
geometrilical shapes, etc., with excellent aesthetic
results, a good acoustic effect and limited cost.

The product according to the present invention also
allows articles to be obtained, characterized by self-

supporting properties in the desired areas which are such

F_"_ N

as to

cnable the application of 1light panels, push-
buttons, etc. without the need for any supporting
element.

A further‘advantage of the product according to the
present invention 1s that it can also be obtained by
modulating the acous'tic insulation of the wvarious parts

" aal

of the structure.

The lining fabrics of the panels obtained according

to the present invention can either be coupled with
sponges or with sponges and vlies and/or protective
films, or covered with resins; it 1s also possible to use

linings with plastic glazed products also coupled with

various reinforcements and/or supports.

.._.11_..
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CLAIMS

1.
5
10
15 2.
20
3.
25

Py A B o e o A e . e e e s fe Ak ok mes s sme o

A multilayer product which comprises a first element
consisting of a layer of spongy, semi-rigid polymer
(A), impregnated on one or both sides with
polyurethane resin (B), inserted between two layers
of glass fibre and/or natural fibre (C), coupled in
continuous with the central layer (B) (A) (B), said
first element being characterized 1n that 1t 1s
coupled with at least a second element comprising a

layer of spongy, seml-riglid polymer (A), impregnated

on one or both sides with polyurethane resin (B),
sald second element being in turn coupled with a
further laver of glass fibre and/or natural fibre
(C) .

The multilayer product according to <c¢laim 1,

characterized in that it has a (B) (A) (B) (C) (B) (A) (B)

structure, wherein A, B and C have the meanings
defined above and where-in other elements consisting
of the layers (A), (B) and (C), can be added to the
outer sides of this structure, with the alternation
specified above, and/or with different alternations.
The multilayer product according to claim 1,

characterized in that the spongy, semi-rigid polvmer

18 selected from polyurethane, polystyrene and

polyester.

....12_..
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The multilayer product according to claim 1,

characterized in that the spongy, semi-rigid polymer

1s polyurethane.

The multilayer product according to claim 1,

characterized in that the spongy, semi-rigid polymer

is a polyvurethane having a density ranging from 20
to 40 kg/m’.

The multilayer product according to claim 1,

characterized in that the spongy, semi-rigid polymer

which forms laver (A) i1s the same polymer 1n all the

(A) lavers.

The multilayer ©product according to claim 1,

characterized 1n that the spongy, semi-rigid pclymer

which forms layer (A} 1is a polymer having different

densities 1n the various (A) layers.

The multilayer product according to claim 1,

characterized 1n that the glass fibre can be

substituted by jute, sisal, coir or other equivalent
natural materials.

The multilaver claim 1,

product according to

characterized 1n that it comprises the coupling on

both the outer sides of the coupled elements, of
layers of light fabrics and/or covering vlies (D),

obtaining a product with the structure

(D) (C) (B) (A) (B) (C) (B) (A) (B) (C) (D).

-1 3=
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The multilaver product according to claim 1,
characterized in that it comprises the .application
on both external sides of the sandwich, 1.e. of the
elements already coupled, or on only one side, of
lining fabric, layers of anti-vibration material,
etc.

The multilayer product according to claim 1,
characterized 1in that the thickness of layer (A)
varies from 4 to 18 mm.

The multilayer product according to c¢laim 1,
characterized 1n that the thickness of lavyver (A)
varies from 5 to 7 mm.

The multilayer product according to claim 1,
characterized 1n that the thickness of laver (A) is
equal to © mm.

The multilayer product according to c¢laim 1,
characterized 1in that the layers (A) of spongy,
semi-rigid polymer have the same thickness.

The multilayer product according to claim 1,
characterized 1n that the 1layers (A) of spongy,
semi-riglid polymer have different thicknesses.

Use o©of the multilaver product according to any of
the previous claims, for the production of 1light,
self-supporting, acoustic-insulated articles.

=

Use o©of the multilayer product according to any o:

)

|
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the previous claims, for the production of lining
and fitting elements for car interiors.

Light, self-supporting, acoustic-insulated articles
obtained by the hot moulding of the multilaver
product according to any of the claims from 1 to 1b5.
Articles according to claim 18, characterized 1in
that they are lining and fitting elements of car
interiors.

A process for the processing of the multilayer
product according to any of the claims from 1 to 15,

said process being characterized by the application

of various pressure concentrations 1in different
zones of the multilayver product, thus obtaining

zones having different compression strength,

flexibility and acoustic insulation properties.

....'15....
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