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Description

[0001] The present invention relates to a method for
producing a multilayered part which comprises a mould-
ed core and a flexible polyurethane layer formed by a
flexible polyurethane skin layer or by a flexible integral
skin polyurethane foam layer. The core itself comprises
a moulded substrate layer which is made of a substrate
material having a Shore A hardness higher than 60. The
flexible polyurethane layer has an average density higher
than 400 kg/m3 and preferably higher than 500 kg/m3.
The method comprises the steps of providing a mould
having at least a first and a second mould section which
are movable with respect to one another to open and
close the mould; providing the moulded core inside the
mould so that a gap exists between the surface of the
core and the internal wall of the mould when the mould
is closed; introducing a polyurethane reaction mixture in
said gap between the surface of the core and the internal
wall of the mould to overmould at least a first area of the
core surface with the polyurethane reaction mixture; al-
lowing the polyurethane reaction mixture to cure in said
gap to produce the flexible polyurethane layer therein;
and opening the mould and removing the produced mul-
tilayered part.
[0002] The multilayered part may in particular be an
interior trim part for the automotive industry which com-
prises a flexible skin layer, or a flexible integral skin foam
layer, and a rigid substrate layer, moulded in accordance
with a three-dimensional shape, as core. The larger in-
terior trim parts are usually produced by positioning a
pre-manufactured substrate layer on a first mould section
and a pre-manufacture skin layer on a second mould
section and by applying a polyurethane backfoam system
between the substrate and skin layers. In this way the
skin layer is adhered to the substrate layer and a soft feel
is provided by the backfoam layer. The polyurethane skin
layer can be produced by spraying the polyurethane re-
action mixture onto a mould surface as disclosed for ex-
ample in EP-B-0 379 246. For sealing off the cavity of
the backfoam mould, the substrate layer can be pressed
against the elastomeric skin layer as disclosed in WO
2005/021230.
[0003] For producing smaller trim parts, the above de-
scribed backfoam system is quite expensive and involves
relatively high scrap rates (for example due to visible de-
fects in the produced part for instance by air bubbles
produced during the backfoaming process which might
become visible after aging). In practice, the flexible poly-
urethane skin layer is therefore usually moulded for such
smaller parts directly over the substrate layer, more par-
ticularly according to a so-called ROM (reaction over-
moulding) process. In the known ROM processes, the
rigid substrate or core is positioned onto the lower mould
section, more particularly onto a flexible seal which is
provided in a groove in the lower mould section, and after
having lowered the upper mould section on top of the
lower mould section a polyurethane reaction mixture is

injected in the closed mould cavity to cover the surface
area of the core delimited by the seal.
[0004] US 7 014 208 discloses a process for producing
an interior vehicle trim panel, more particularly an airbag
covering portion of an instrument panel, wherein a struc-
tural core layer is overmoulded with a thermoplastic elas-
tomer or alternatively with a polyurethane skin material.
In the airbag covering portion of the instrument panel the
core layer is composed of a thermoplastic substrate layer
which is moulded against the back of a sheet of a rela-
tively flexible hinge material. The hinge material is pref-
erably formed of a thermoplastic elastomer. To increase
the tensile strength of the hinge material, a scrim of nylon
or polyester is embedded therein. The instrument panel
is rendered soft and smooth to the touch by using a skin
material for the outer layer which has, compared to the
substrate, a generally soft tactile feel.
[0005] A drawback of above described ROM process-
es is that, although the polyurethane skin material may
provide a softer tactile feel than the rigid substrate, it does
not provide the desired softness as obtainable by the
presence of a flexible or semi-flexible backfoam layer
between the substrate layer and the skin layer.
[0006] A further drawback is that the flexible seal which
is to be provided in the ROM mould poses a number of
problems. First of all, since the rigid substrate is posi-
tioned on top of the seal, the seal determines the position
of the substrate in the mould and therefore the width of
the gap between the surface of the substrate and the
inner surface of the mould or in other words the thickness
of the flexible skin layer. Due to the tolerances of the
depth of the seal groove (in practice +/- 0.1 mm) and of
the total height of the seal (in practice +/- 0.4 mm: includ-
ing the tolerances of the seal body and of the projecting
seal lip) the thickness of the skin may vary considerably
(in the worst case +/- 0.5 mm or a total fluctuation of 1
mm), especially relative to the average thickness of the
skin which is for example 1.2 to 1.4 mm. The thinner the
skin layer, the more visible surface defects become, such
as air bubbles. Furthermore, when the trim part will later
be integrated in a car interior (e.g. in an instrument panel),
the transition will not be flush because of these skin thick-
ness variations. This leads to scrap. A further problem
of the seal is that it is cut manually and positioned man-
ually into the seal groove. Besides the time needed to do
this, this manual handling causes an extra fluctuation in
sealing efficiency: too long seals will protrude the sub-
strate extra upwards, too short seals will cause contam-
ination of the seal groove with reactive polyurethane ma-
terial, which of course has to be avoided because of
mould cleaning time waste.
[0007] To obtain a substantially flash free poly-
urethane layer moulded by a ROM process over a sub-
strate without having to provide a seal in the mould, US
2004/0108614 discloses to provide the substrate with a
projecting, continuous circuitous ridge that forms a seal
between the substrate and the upper mould section. A
drawback of this known process is that the substrate has
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to be made of a material that exhibits suitable compress-
ibility and deformability to achieve the required sealing
function. The process can thus be used for example for
producing acoustic barrier systems for motor vehicles as
disclosed in US 2004/0108614, but not for other, more
rigid or self-supporting interior trim parts for vehicles.
[0008] The Patent Application Publication US
2004/0099989 discloses (cf. example 2) a multilayered
part comprising a moulded core comprising a moulded
substrate layer made of a material having a Shore A hard-
ness higher than 60 (the second hard polyurethane of
example 2, having hardness of 80 Shore A) and one
moulded softer material onto which the substrate layer
is moulded , said softer material having a Shore A hard-
ness lower than 60 (the first soft polyurethane having
hardness of 20 Shore 00). This publication further dis-
closes that the surface of the softer material is covered
by a skin that can be made of a thermoplastic poly-
urethane film (cf. par. [0014]).
[0009] An object of the present invention is therefore
to provide a new method for producing a multilayered
part wherein the polyurethane skin layer is produced by
a ROM process onto the core comprising the substrate
layer, which method enables to achieve a softer feel as
obtainable by a backfoam layer and/or which method en-
ables to obviate the above described problems relating
to the seal required in the ROM process.
[0010] To achieve this object, the method according
to the present invention is characterised in that the core
which is overmoulded with the polyurethane reaction mix-
ture for producing the flexible polyurethane layer com-
prises the substrate layer and at least one softer moulded
part which is moulded onto the substrate layer or the
substrate layer is moulded onto the softer moulded part
or the substrate layer and the moulded softer part are
moulded against one another, said softer moulded part
being made of a softer material with a Shore A hardness
lower than 60 and forming a second area of the core
surface.
[0011] The method according to the invention enables
to achieve, in a first embodiment, a softer feel as obtain-
able by a backfoam layer by providing the moulded softer
part, or one of the moulded softer parts, of the core in
such a location on the substrate layer that the first area
of the core surface, i.e. the area of the core surface which
is overmoulded with the polyurethane reaction mixture,
overlaps with the second area of the core surface, i.e.
the area formed by the softer material, so that in the area
of overlap the softer material forms a softer layer between
the substrate layer and the flexible polyurethane layer.
In a second embodiment, the method according to the
invention also enables to solve the above described seal
problems by providing the softer moulded part, or another
one of the softer moulded parts, of the core in such a
location on the substrate layer that the softer material
extends at least partially along an edge of said first area,
and by positioning the moulded core, which has been
manufactured in advance, in the mould so that the softer

material contacts the internal wall of the mould to form a
moulded seal for said polyurethane reaction mixture
when this polyurethane reaction mixture is moulded over
said first area of the core surface.
[0012] An important advantage of the method accord-
ing to the invention is that the production of a moulded
core comprising in addition to the harder substrate ma-
terial also a softer material involves only relatively small
additional costs, especially when both the substrate ma-
terial and the softer material are thermoplastic materials
so that the core can be made by a multicomponent mold-
ing process (for example by a so-called 2K injection
moulding, by a combination of an injection and a low pres-
sure moulding process such as a compression moulding
process or by a co-injection moulding process). These
additional costs are considerably smaller than the extra
costs to mould, in an additional step, a backfoam layer
between the substrate layer and the flexible skin layer.
Also, the additional costs to provide a soft material with
a sealing function on the substrate material are very low
compared to the costs related to manually positioning
the seals in the mould and to the scrap resulting from this
manual process.
[0013] The present invention also relates to the multi-
layered part obtainable by the method according to the
invention.
[0014] Other particularities and advantages of the in-
vention will become apparent from the following descrip-
tion of some particular embodiments of the method and
of the multilayered part according to the present inven-
tion. The reference numerals used in this description re-
late to the annexed drawings wherein:

Figure 1 illustrates schematically the step of mould-
ing a substrate layer in a first closed mould;
Figure 2 illustrates the step of overmoulding the sub-
strate layer in a second closed mould with a softer
material to obtain a moulded core;
Figure 3 illustrates the step of overmoulding the core
in a third mould with a polyurethane reaction mixture
to produce a flexible polyurethane skin layer accord-
ing to a reaction overmoulding (ROM) process;
Figure 4 illustrates schematically the multilayered
part obtained by the method illustrated in the previ-
ous figures; and.
Figure 5 illustrates schematically another embodi-
ment of the multilayered part.

[0015] The invention relates to a method for producing
a multilayered part, in particular an interior trim part for
an automotive vehicle, and to the part obtainable by that
method. The trim part will usually be a relatively small
trim part such as an ash can lid or a cup holder, although
also larger trim parts can be produced by this method.
[0016] Figures 4 and 5 illustrate schematically a mul-
tilayered part which can be produced by the method ac-
cording to the invention. This part comprises a relatively
rigid substrate layer 1, two softer moulded parts, namely
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a softer layer 2 and a seal 3, and a flexible polyurethane
layer 4. In Figure 4 the softer layer 2 is situated in a re-
cessed portion of the substrate layer 1 so that its top
surface is substantially flush with the surface of the sub-
strate layer 1 whilst in Figure 5 the softer layer 2 protrudes
out of the substrate layer.
[0017] According to the invention, the substrate layer
1 is made of a substrate material which has a Shore A
hardness higher than 60 whilst the softer moulded parts,
i.e. the softer layer 2 and the seal 3, are made of a softer
material having a Shore A hardness lower than 60. The
softer layer 2 and the seal 3 can either be made of the
same or of a different material.
[0018] The softer layer 2 is moulded onto the substrate
layer 1 or the substrate layer 1 is moulded onto the softer
layer. Independently of the way wherein the softer layer
2 is moulded, the seal 3 is also moulded onto the sub-
strate layer 1 or the substrate layer is moulded onto the
seal. Alternatively, the substrate material and the softer
material can be moulded simultaneously, in particular by
a co-injection moulding process, so that the substrate
layer 1 and the softer moulded part 2, 3 are moulded
against one another. The substrate layer 1, the softer
layer 2 and the seal 3 thus form a core 5 which is moulded
of the softer material (or materials if the seal is made of
a different material than the softer layer) and of the sub-
strate material. The flexible polyurethane layer 4 covers
a first area of the core surface. The seal 3 extends along
an edge of this first area whilst the softer layer 2 forms a
second area of the core surface which overlaps with the
first area so that in the area of overlap, the softer layer 2
is situated between the substrate layer 1 and the flexible
polyurethane layer 4 to provide for an additional soft feel.
[0019] The substrate layer 1 is relatively rigid and has
in particular a flexural modulus, measured according to
ASTM D790, higher than 500 MPa, preferably higher
than 700 MPa. Although the substrate layer can be made
of a thermosetting material, for example of a poly-
urethane material which is preferably reinforced with
glass fibres or with a glass fibre mat, the substrate is
preferably made of a thermoplastic material which may
also be reinforced, in particular with glass fibres. This
thermoplastic material is preferably selected from the
group consisting of PC (polycarbonate), ABS (acryloni-
trile butadiene styrene) and ABS blends, in particular
PC/ABS, SMA (styrene maleic anhydride), PPO
(polyphenylene oxide), TPO (thermoplastic olefin), in
particular PP (polypropylene), polyacetals, in particular
POMs (polyoxymethylenes), nylon, polyester, acrylic and
polysulfone. The flexible polyurethane layer 4 is relatively
flexible and has in particular a flexural modulus, meas-
ured according to ASTM D790, lower than 100 MPa, pref-
erably lower than 75 MPa, more preferably lower than
55 MPa and most preferably lower than 40 MPa. Suitable
reaction mixtures for producing the flexible polyurethane
layer are disclosed for example in EP-B-0 929 586 and
in WO 04/000905, which are included herein by refer-
ence.

[0020] In the area wherein the softer layer 2 is situated
between the flexible polyurethane layer 4 and the sub-
strate layer 1, the flexible polyurethane layer 4 is prefer-
ably a flexible polyurethane skin layer (which usually has
an average density higher than 600 kg/m3) having an
average thickness smaller than 2.2 mm, preferably small-
er than 1.9 mm and more preferably smaller than 1.6
mm. In this way, the softness of the softer layer 2 can be
felt optimally when touching the outside of the multilay-
ered part. The skin layer will usually have a thickness
larger than 0.4 mm, preferably larger than 0.7 mm and
more preferably larger than 1.0 mm. The flexible poly-
urethane layer may also be a flexible integral skin poly-
urethane foam layer. Such a layer is thicker than the poly-
urethane skin layer and may provide some further soft-
ness to the trim part. This is especially advantageous in
areas wherein the multilayered part does not comprise
a softer layer 2 or when the multilayered part does not
contain a softer layer 2 at all. Both in the case of a skin
layer and in the case of an integral skin foam layer, the
flexible polyurethane layer has an average overall den-
sity higher than 400 kg/m3, and preferably higher than
500 kg/m3 to provide the required mechanical properties
(tensile strength, tear resistance, ...).
[0021] In view of achieving a softer feel such as the
softer feel obtainable by a conventional backfoam layer,
the material of the softer layer 2 situated between the
outer polyurethane layer 4 and the substrate layer 1 has
preferably a Shore A hardness lower than 30, more pref-
erably lower than 20 and most preferably lower than 10.
Moreover, the softer layer 2 has preferably an average
thickness greater than 2 mm, more preferably greater
than 3 mm. In order to avoid processing problems when
moulding the softer layer 2, it has preferably an average
thickness smaller than 10 mm, and more preferably
smaller than 7 mm.
[0022] The Shore A hardness is determined in accord-
ance with DIN 53505. If the softer layer 2 has a thickness
smaller than 6 mm, two or more layers should be stacked
onto one another when doing the hardness measurement
since the DIN standard specifies a minimum sample
thickness of 6 mm. The average thickness of the softer
layer 2 can easily be calculated by dividing its surface
area, i.e. the area of the core formed by the softer layer,
by its volume.
[0023] In view of its sealing function during the produc-
tion of the multilayered part, which will be described more
into detail hereinafter, the softer material of the seal 3
has preferably a Shore A hardness which is lower than
50, more preferably lower than 40, and higher than 10.
The seal 3 has further preferably an average height
(measured in the direction wherein the seal 3 is urged in
the production process against the mould surface) of at
least 1 mm, more preferably of at least 2 mm and more
preferably of at least 3 mm. Moreover, the seal 3 is pref-
erably at least partially recessed in a groove 6 in the
moulded substrate layer 1 so that it protrudes over a
smaller distance out of the substrate layer 1 in the pro-
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duced part and so that it receives some lateral support
from the substrate material when the seal is pressed
against the mould surface.
[0024] The material of the seal 3 and the material of
the softer layer 2 have preferably an average density
higher than 300 kg/m3, preferably higher than 400 kg/m3

and more preferably higher than 500 kg/m3. Such a high
density is advantageous during the production process
more particularly for the seal to achieve an effective seal-
ing and for the softer layer to provide an adequate support
during the moulding of the flexible polyurethane layer on
top of the softer layer. The softer material is preferably a
non-cellular or micro-cellular material but may also be a
cellular material obtained by the use of a physical or
chemical blowing agent. When the density of the cellular
material is above the above-mentioned lower limits, most
of the cells will be closed cells so that also an effective
sealing or support can be achieved.
[0025] The softer material used for the seal 3 or for the
softer layer 2 may be a thermosetting polyurethane ma-
terial but is preferably a thermoplastic elastomer. This
thermoplastic elastomer may be selected from the group
consisting of thermoplastic urethanes (TPUs), styrene
copolymers, thermoplastic olefins (TPOs), thermoplastic
silicones and elastomeric alloys. The softer material pref-
erably comprises at least one thermoplastic styrene block
copolymer, in particular styrene-ethylene-butylene-sty-
rene block copolymer (SEBS) and/or styrene-butylene-
styrene block copolymer (SBS).
[0026] Figures 1 to 3 illustrate a method which can be
used to produce the multilayered part shown in Figure 4.
[0027] In a first step, illustrated in Figure 1, the sub-
strate layer 1 is made in a first closed mould comprising
an upper 7 and a lower mould section 8. When the sub-
strate is made of a thermosetting material, more partic-
ularly of a rigid polyurethane material, it can be produced
in the mould 7, 8 in accordance with an S-RIM (Structural
RIM, insertion of glass fibre mat), an R-RIM (Reinforced
RIM, glass or other fibres admixed into the polyurethane
reaction mixture), an LFI (Long Fibre Injection) or a sim-
ilar process. In the method according to the invention,
the substrate layer 1 is however preferably made of a
thermoplastic material. The substrate layer 1 is prefera-
bly made by an injection moulding process in the mould
7, 8 but may also be produced therein in accordance with
an injection pressure moulding process or in accordance
with a low pressure moulding process (e.g. a compres-
sion moulding process) . In all of these processes, the
substrate material is moulded under pressure in a closed
mould 7, 8 so that the substrate layer 1 has quite accurate
dimensions.
[0028] In the second step, the moulded substrate layer
1 is transferred to a second mould which comprises an
upper 9 and a lower mould section 10. The mould cavity
of this second mould is somewhat larger than the mould
cavity of the first mould to provide additional space for
moulding the softer layer 2 and the seal 3. When the
softer material comprises a thermosetting polyurethane

material, the softer layer 2 and the seal 3 can be produced
in accordance with a ROM process in the second mould
9, 10, more particularly by injecting a polyurethane reac-
tion mixture in the mould cavity. The softer material is
however preferably a thermoplastic material which is
preferably moulded in accordance with an injection
moulding process. It can also be moulded in accordance
with an injection pressure moulding or a low pressure
moulding process. In all of these processes, the softer
material is moulded under pressure in a closed mould 9,
10 so that the softer layer 2 and the seal 3 also have
quite accurate dimensions.
[0029] Instead of using a second mould, i.e. a two steps
process, it is also possible to use a one step process
wherein the substrate materials stays on the same mould
section when moulding the softer material. This can be
done by providing one or more slides in the first mould
or by providing a further upper or lower mould section
and replacing the upper 7 or the lower mould section 8
by this further mould section to mould the softer layer 2
or the seal 3. For some designs, it may also be possible
to inject the softer material and the substrate material
simultaneously in the first mould, in accordance with a
co-injection moulding process. Moreover, it is also pos-
sible to use two different materials for the softer layer 2
and for the seal 3. These two materials can be moulded
successively, either in the same mould (by withdrawing
slides or by providing an additional mould section) or in
an additional mould. An advantage of using a thermo-
plastic material for the substrate layer 1 and a further
thermoplastic material for the softer layer 2 and/or for the
seal 3 is that the additional costs for providing the softer
layer 2 and/or the seal 3 can be kept quite low.
[0030] In a third step, the moulded core formed by the
substrate layer 1 overmoulded with the softer material 2,
3 is transferred to a third mould comprising an upper 11
and a lower mould section 12. The core 1, 2, 3 is posi-
tioned onto the lower mould section 12 so that the core
rests with its seal 3 onto the mould surface. The lower
mould section 12 is provided with vacuum channels 13
so that a vacuum can be created in the portion of the
mould cavity delimited by the seal 3. In this way, the core
1, 2, 3 is drawn towards the mould surface and the seal
3 is somewhat compressed against this mould surface.
Due to the fact that the seal 3 has been moulded in a
closed mould, its dimensions are quite accurate so that
the core is accurately positioned into the third mould 11,
12.
[0031] After having positioned the core 1, 2, 3 in the
third mould 11, 12, the mould is closed. In this closed
position, a gap 14 remains between the surface of the
core and the internal wall of the mould 11, 12. To produce
the flexible polyurethane layer 4, a polyurethane reaction
mixture is introduced in this gap 14 to overmould at least
a first area of the core surface according to a ROM proc-
ess (reaction overmoulding process). The polyurethane
reaction mixture is more particularly injected in the closed
mould according to a Reaction Injection Moulding (RIM)
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process After having allowed the reaction mixture to cure
to produce the flexible polyurethane layer, the multilay-
ered part can be demoulded.
[0032] For a skilled person it will be clear that some
modification can be applied to the above described meth-
od. Instead of first moulding the substrate layer 1 in the
first mould 7, 8, it is also possible to mould first the softer
layer 2 and/or the seal 3. The substrate material can then
be moulded over the softer layer 2 and/or over the seal
3. The softer layer 2 and/or the substrate layer 1 do not
necessarily have to be moulded in a closed mould as
described hereabove but they could possibly be moulded
onto the other layer without using a closed mould. After
having produced the substrate layer 1, the material for
the softer layer 2 could for example be poured or sprayed
in the required thickness onto the substrate layer 1, es-
pecially when using a polyurethane reaction mixture for
producing the softer layer 2. When a thermoplastic ma-
terial is used, this material can be moulded for example
by a powder slush moulding technique.
[0033] Instead of positioning a pre-manufactured core
1, 2, 3 in the mould 11, 12, it is also possible to position
only the substrate layer 1 (preferably provided with the
seal 3 when the lower mould section 11 does not com-
prise a seal) onto the lower mould section 12, to mould
the softer layer 2 over the substrate layer 1, by means
of an additional upper mould section which has the same
mould surface as the upper mould section 9 illustrated
in Figure 2, and to overmould subsequently the thus pro-
duced core with the polyurethane reaction mixture for the
polyurethane layer after having replaced the additional
upper mould section by the upper mould section 11 illus-
trated in Figure 3.
[0034] The materials of the substrate layer 1, of the
softer layer 2 and of the flexible polyurethane layer 4 can
also be moulded in a one step process. In such a one
step process, the substrate layer 1 is maintained onto
one of the mould sections against which it is produced,
and the softer layer and the flexible polyurethane layer
are moulded successively onto the substrate layer after
having withdrawn one or more slides or after having pro-
vided another mould section.
[0035] In an alternative embodiment the substrate lay-
er 1 is not provided with a seal 3 but the seal is provided
on the lower mould section 12. In a further alternative
embodiment the substrate layer 1 is not provided with
the softer layer 2 but only with the seal 3. In this embod-
iment, a softer feel can be obtained by using a poly-
urethane reaction mixture which comprises a chemical
(water) or a physical blowing agent to produce the flexible
polyurethane layer 4. The process conditions, i.e. the
mould temperature is controlled in such a manner that a
denser skin is formed against the mould surface so that
the polyurethane layer 4 is an integral skin foam layer.
Such an integral skin foam technique is disclosed for ex-
ample in EP-A-0 927 138.
[0036] In order to improve the adhesion between be-
tween the moulded core and the flexible polyurethane

layer, the surface of the moulded core can be pretreated
before it is overmoulded with the polyurethane material.
This can be done by example by treating the surface with
a primer, or by polarising the surface e.g. by a corona
treatment, or by a plasma gas treatment. These tech-
niques, which are well-known to the skilled in the art, are
for instance referred to in W02006/042818 or in
DE10025734.

Example 1

[0037] A PC/ABS substrate layer was moulded by in-
jection moulding in the form of a plate of 20X20 cm. One
side of this plate was overmoulded with a layer of SEBS
having a thickness of 6 mm. The SEBS had a density of
about 1000 kg/m3 and a Shore A hardness of 0. The layer
of SEBS was subsequently overmoulded with a poly-
urethane reaction mixture to produce a polyurethane skin
layer having an average thickness of 1.2 mm and a den-
sity of about 900 kg/m3.
[0038] To measure the additional soft feel obtained by
the SEBS layer, the ILD (Indentation Load Deflection)
value of the multilayered part was measured, this means
the force needed to impress the material 2 mm with a
press stamp of 14 mm at a speed of 5 mm/min. The same
ILD value was measured of a conventional multilayered
part composed of a PC/ABS substrate layer, a conven-
tional semi-flexible polyurethane backfoam layer (having
a thickness of 15 mm) and a same polyurethane skin
layer having also an average thickness of 1.2 mm. The
ILD value for the multilayered ROM part obtained by the
method according to the invention comprised 24 N whilst
the ILD value of the conventional backfoamed part com-
prised 22 N. This shows that a same soft feel can be
achieved by a less complex and cheaper ROM process
and this even with a softer layer which is thinner than a
conventional backfoam layer.

Claims

1. A method for producing a multilayered part compris-
ing a moulded core (5) and a flexible polyurethane
layer (4) formed by a flexible polyurethane skin layer
or by a flexible integral skin polyurethane foam layer,
the moulded core (5) comprising a moulded sub-
strate layer (1) made of a substrate material having
a Shore A hardness higher than 60 and the flexible
polyurethane layer (4) having an average density
higher than 400 kg/m3, preferably higher than 500
kg/m3, which method comprises the steps of:

- providing a mould (11, 12) having at least a
first and a second mould section which are mov-
able with respect to one another to open and
close the mould;
- providing said core (5) inside said mould (11,
12) so that a gap (14) exists between the surface
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of the core (5) and the internal wall of the mould
when the mould is closed;
- introducing a polyurethane reaction mixture in
said gap (14) between the surface of the core
(5) and the internal wall of the mould (11, 12) to
overmould at least a first area of the core surface
with the polyurethane reaction mixture;
- allowing said polyurethane reaction mixture to
cure in said gap (14) to produce the flexible poly-
urethane layer (4) therein; and
- opening the mould (11, 12) and removing the
produced multilayered part,

wherein
the moulded core (5) which is provided in said mould
(11, 12) comprises said substrate layer (1) and at
least one softer moulded part (2, 3), which is moulded
onto the substrate layer (1) or said substrate layer
(1) is moulded onto the softer moulded part (2, 3) or
the substrate layer (1) and the softer moulded part
(2, 3) are moulded against one another, said softer
moulded part (2, 3) being made of a softer material
with a Shore A hardness lower than 60 and forming
a second area of the core surface and the first area
of the surface of the moulded core comprises at least
one area which is not fomed by the softer moulded
part.

2. A method according to claim 1, characterised in
that said first area of the core surface overlaps with
said second area thereof so that in the area of over-
lap said softer moulded part forms a softer layer (2)
between the substrate layer (1) and the flexible poly-
urethane layer (4).

3. A method according to claim 2, characterised in
that the flexible polyurethane layer (4) is a flexible
polyurethane skin layer having in said area of overlap
an average thickness smaller than 2.2 mm, prefer-
ably smaller than 1.9 mm and more preferably small-
er than 1.6 mm.

4. A method according to claim 2 or 3, characterised
in that said softer layer (2) has in said area of overlap
an average thickness of less than 10 mm, preferably
of less than 7 mm, the average thickness of the softer
layer (2) being preferably greater than 2 mm and
more preferably greater than 3 mm.

5. A method according to any one of the claims 2 to 4,
characterised in that the material of said softer lay-
er (2) has a Shore A hardness lower than 30, pref-
erably lower than 20 and more preferably lower than
10.

6. A method according to any one of the claims 1 to 5,
characterised in that the step of providing the core
(5) inside said mould (11, 12) comprises the step of

positioning a pre-manufactured moulded core (5) in
the mould.

7. A method according to any one of the claims 1 to 5,
characterised in that the step of providing the core
(5) inside said mould (11, 12) comprises the step of
positioning a pre-manufactured substrate layer (1)
in the mould and the step of moulding the softer
moulded part (2, 3) in said mould onto the substrate
layer (1), the softer moulded part (2, 3) being in par-
ticular produced from a further polyurethane reaction
mixture in accordance with a RIM process.

8. A method according to any one of the claims 1 to 4,
characterised in that said softer moulded part (3)
extends at least partially along an edge of said first
area, the core (5) being provided inside said mould
by positioning a pre-manufactured moulded core (5),
comprising said substrate layer (1) and said softer
moulded part (3), in the mould so that said softer
moulded part (3) contacts the internal wall of the
mould (11, 12) to form a moulded seal (3) for said
polyurethane reaction mixture when this poly-
urethane reaction mixture is moulded over said first
area of the core surface.

9. A method according to claim 8, characterised in
that said moulded seal (3) is at least partially re-
cessed in a groove (6) in the moulded substrate layer
(1).

10. A method according to claim 8 or 9, characterised
in that said seal (3) has an average height of at least
1 mm, preferably of at least 2 mm and more prefer-
ably of at least 3 mm.

11. A method according to any one of the claims 8 to 10,
characterised in that the material of said seal (3)
has a Shore A hardness higher than 10.

12. A method according to any one of the claims 8 to 11,
characterised in that the material of said seal (3)
has a Shore A hardness lower than 50 and preferably
lower than 40.

13. A method according to any one of the claims 1 to 12,
characterised in that said softer material has an
average density higher than 300 kg/m3, preferably
higher than 400 kg/m3 and more preferably higher
than 500 kg/m3.

14. A method according to any one of the claims 1 to 13,
characterised in that said softer material is a ther-
mosetting polyurethane material.

15. A method according to any one of the claims 1 to 13,
characterised in that said softer material compris-
es a thermoplastic elastomer, preferably a thermo-
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plastic elastomer selected from the group consisting
of thermoplastic urethanes (TPUs), styrene copoly-
mers, thermoplastic olefins (TPOs), elastomeric al-
loys and thermoplastic silicones.

16. A method according to claim 15, characterised in
that said softer material comprises at least one ther-
moplastic styrene block copolymer, in particular sty-
rene-ethylene-butylene-styrene block copolymer
(SEBS) and/or styrene-butylene-styrene block co-
polymer (SBS).

17. A method according to any one of the claims 1 to 16,
characterised in that said substrate layer (1) is
made of a thermoplastic material which is optionally
reinforced in particular with fibres, and is in particular
an injection moulded substrate layer, which thermo-
plastic material is preferably selected from the group
consisting of PC (polycarbonate), ABS (acrylonitrile
butadiene styrene) and ABS blends, in particular
PC/ABS, SMA (styrene maleic anhydride), PPO
(polyphenylene oxide), TPO (thermoplastic olefin),
in particular PP (polypropylene), polyacetals, in par-
ticular POMs (polyoxymethylenes), nylon, polyester,
acrylic and polysulfone.

18. A method according to any one of the claims 1 to 17,
characterised in that it comprises the further step
of moulding said substrate material (1) and said soft-
er moulded part (2, 3) to produce the moulded core
(5).

19. A method according to claim 18, characterised in
that said substrate material is moulded under pres-
sure in a closed mould (7, 8) to produce the substrate
layer (1).

20. A method according to claim 18, characterised in
that said softer moulded part (2, 3) is moulded under
pressure in a closed mould (9, 10).

21. A method according to claim 18, characterised in
that either said softer moulded part is moulded onto
the substrate layer or the substrate layer is moulded
onto the softer moulded part, said substrate layer
being preferably moulded under pressure in a closed
mould (7, 8) and, more preferably, said softer mould-
ed part being also moulded under pressure in a fur-
ther closed mould (9, 10), said further closed mould
(9, 10) being either the same or different from said
closed mould (7, 8).

22. A method according to claim 18, characterised in
that the substrate layer (1) and the moulded softer
part (2, 3) are produced according to a multi-com-
ponent injection process wherein said substrate ma-
terial and said softer material are co-injected in a
closed mould.

23. A method according to any one of the claims 1 to 22,
characterised in that said flexible polyurethane lay-
er (4) is made by a reaction injection overmoulding
(ROM) process wherein said polyurethane reaction
mixture is injected in said gap (14) between the sur-
face of the core (5) and the internal wall of said mould
(11, 12).

24. A multilayered part obtainable by a method accord-
ing to any one of the claims 1 to 23 and comprising
a moulded core (5) having a surface, at least a first
area of which is overmoulded with a polyurethane
reaction mixture forming a flexible polyurethane lay-
er (4) formed by a flexible polyurethane skin layer or
a flexible integral skin polyurethane foam layer and
having an average density higher than 400 kg/m3

and preferably higher than 500 kg/m3, character-
ised in that said moulded core (5) comprises a
moulded substrate layer (1) and at least one softer
moulded part (2, 3) which is moulded onto the sub-
strate layer (1) or the substrate layer (1) is moulded
onto the softer moulded part (2, 3) or the substrate
layer (1) and the softer moulded part (2, 3) are mould-
ed against one another, the moulded substrate layer
(1) being made of a substrate material with a Shore
A hardness higher than 60 and the softer moulded
part being made of a softer material with a Shore A
hardness lower than 60 and forming a second area
of the core surface, the first area of the surface of
the moulded core comprising at least one area which
is not formed by the softer moulded part.

25. A multilayered part according to claim 24, charac-
terised in that said first area of the core surface
overlaps with said second area thereof so that in the
area of overlap said softer moulded part forms a soft-
er layer (2) between the substrate layer (1) and the
flexible polyurethane layer (4) which is preferably a
flexible polyurethane skin layer having in said area
of overlap an average thickness of between 0.4 and
2.5 mm, preferably of between 0.8 and 2.0 mm and
more preferably of between 1.0 and 1.6 mm.

26. A multilayered part according to claim 25, charac-
terised in that the material of said softer layer (2)
has a Shore A hardness lower than 30, preferably
lower less than 20 and more preferably lower than
10.

27. A multilayered part according to claim 24 or 25, char-
acterised in that said softer moulded part (3) ex-
tends at least partially along an edge of said first
area.

28. A multilayered part according to claim 27, charac-
terised in that the softer material of the softer mould-
ed part (3) which extends along an edge of said first
area has a Shore A hardness lower than 50 and pref-
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erably higher than 10.

29. A multilayered part according to any one of the claims
24 to 28, characterised in that said softer material
has a density higher than 300 kg/m3, preferably high-
er than 400 kg/m3 and more preferably higher than
500 kg/m3.

30. A multilayered part according to any one of the claims
24 to 29, characterised in that said softer material
comprises a thermoplastic elastomer, preferably a
thermoplastic elastomer selected from the group
consisting of thermoplastic urethanes (TPUs), sty-
rene copolymers, thermoplastic olefins (TPOs), ther-
moplastic silicones and elastomeric alloys.

Patentansprüche

1. Ein Verfahren zur Herstellung eines mehrschichti-
gen Teils, welches einen Formkern (5) und eine fle-
xible Polyurethanschicht (4) umfasst, geformt durch
eine flexible Polyurethanhautschicht oder durch eine
flexible vollständige Haut-Polyurethanschaum-
schicht, wobei der Formkern (5) eine geformte Trä-
gerschicht (1) umfasst, die aus einem Trägermate-
rial mit einer Shore-A-Härte von mehr als 60 besteht,
und wobei die flexible Polyurethanschicht (4) eine
durchschnittliche Dichte von mehr als 400 kg/m3,
vorzugsweise mehr als 500 kg/m3, hat, wobei das
Verfahren folgende Schritte umfasst:

- Beistellen eines Formstücks (11, 12) mit zu-
mindest einem ersten und einem zweiten Form-
abschnitt, die in Bezug zueinander beweglich
sind, um das Formstück zu öffnen und zu schlie-
ßen;
- Beistellen des erwähnten Kerns (5) im erwähn-
ten Formstück (11, 12), sodass ein Raum (14)
zwischen der Oberfläche des Kerns (5) und der
Innenwand des Formstücks entsteht, wenn das
Formstück geschlossen ist;
- Einbringen einer Polyurethanreaktionsmi-
schung in den erwähnten Raum (14) zwischen
der Oberfläche des Kerns (5) und der Innen-
wand des Formstücks (11, 12), um zumindest
einen ersten Bereich der Kernoberfläche mit der
Polyurethanreaktionsmischung zu umspritzen;
- Aushärten der erwähnten Polyurethanreakti-
onsmischung im erwähnten Raum (14), um dar-
in die flexible Polyurethanschicht (4) herzustel-
len; und
- Öffnen des Formstücks (11, 12) und Entneh-
men des hergestellten mehrschichtigen Teils,

wobei
der Formkern (5), der im erwähnten Formstück (11,
12) beigestellt ist, die erwähnte Trägerschicht (1)

und zumindest ein weicheres Formteil (2, 3) umfasst,
das auf die Trägerschicht (1) geformt wird, oder die
erwähnte Trägerschicht (1) auf das weichere Form-
teil (2, 3) geformt wird, oder die Trägerschicht (1)
und das weichere Formteil (2, 3) aneinander geformt
werden, wobei das weichere Formteil (2, 3) aus ei-
nem weicheren Material mit einer Shore-A-Härte von
weniger als 60 hergestellt ist und einen zweiten Be-
reich der Kernoberfläche bildet, und der erste Be-
reich der Oberfläche des Formkerns zumindest ei-
nen Bereich umfasst, der nicht durch das weichere
Formteil geformt ist.

2. Ein Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der erwähnte erste Bereich der
Kernoberfläche mit dem erwähnten zweiten Bereich
davon überlappt, sodass das erwähnte weichere
Formteil im Bereich der Überlappung eine weichere
Schicht (2) zwischen der Trägerschicht (1) und der
flexiblen Polyurethanschicht (4) formt.

3. Ein Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die flexible Polyurethanschicht (4)
eine flexible Polyurethanhautschicht ist, die im er-
wähnten Bereich der Überlappung eine durch-
schnittliche Dicke von weniger als 2,2 mm, vorzugs-
weise weniger als 1,9 mm und am besten weniger
als 1,6 mm hat.

4. Ein Verfahren nach den Ansprüchen 2 oder 3, da-
durch gekennzeichnet, dass die erwähnte weiche-
re Schicht (2) im erwähnten Bereich der Überlap-
pung eine durchschnittliche Dicke von weniger als
10 mm hat, vorzugsweise weniger als 7 mm, wobei
die durchschnittliche Dicke der weicheren Schicht
(2) vorzugsweise mehr als 2 mm beträgt und noch
besser mehr als 3 mm.

5. Ein Verfahren nach irgendeinem der Ansprüche 2
bis 4, dadurch gekennzeichnet, dass das Material
der erwähnten weicheren Schicht (2) eine Shore-A-
Härte von weniger als 30 hat, vorzugsweise weniger
als 20 und noch besser weniger als 10.

6. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 5, dadurch gekennzeichnet, dass der Schritt
des Beistellens des Kerns (5) im erwähnten Form-
stück (11, 12) den Schritt des Einlegens eines vor-
gefertigten Formkerns (5) in das Formstück umfasst.

7. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 5, dadurch gekennzeichnet, dass der Schritt
des Beistellens des Kerns (5) im erwähnten Form-
stück (11, 12) den Schritt des Einlegens einer vor-
gefertigten Trägerschicht (1) in das Formstück und
den Schritt des Formens des weicheren Formteils
(2, 3) im erwähnten Formstück auf die Trägerschicht
(1) umfasst, wobei das weichere Formteil (2, 3) ins-
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besondere aus einer weiteren Polyurethanreakti-
onsmischung nach einem RIM-Verfahren hergestellt
ist.

8. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 4, dadurch gekennzeichnet, dass das erwähn-
te weichere Formteil (3) sich zumindest teilweise ent-
lang eines Rands des erwähnten ersten Bereichs
ausstreckt, wobei der Kern (5) im erwähnten Form-
stück beigestellt ist, indem ein vorgefertigter Form-
kern (5), bestehend aus der erwähnten Träger-
schicht (1) und dem erwähnten weicheren Formteil
(3), in das Formstück eingelegt wird, sodass das er-
wähnte weichere Formteil (3) die Innenwand des
Formstücks (11, 12) berührt, um ein geformtes Sie-
gel (3) für die erwähnte Polyurethanreaktionsmi-
schung zu formen, wenn diese Polyurethanreakti-
onsmischung über dem erwähnten ersten Bereich
der Kernoberfläche geformt wird.

9. Ein Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dass das erwähnte geformte Siegel (3)
zumindest teilweise in einer Nut (6) in der geformten
Trägerschicht (1) versenkt ist.

10. Ein Verfahren nach Anspruch 8 oder 9, dadurch ge-
kennzeichnet, dass das erwähnte Siegel (3) eine
durchschnittliche Höhe von mindestens 1 mm, vor-
zugsweise mindestens 2 mm und noch besser min-
destens 3 mm hat.

11. Ein Verfahren nach irgendeinem der Ansprüche 8
bis 10, dadurch gekennzeichnet, dass das Mate-
rial des erwähnten Siegels (3) eine Shore-A-Härte
von mehr als 10 hat.

12. Ein Verfahren nach irgendeinem der Ansprüche 8
bis 11, dadurch gekennzeichnet, dass das Mate-
rial des erwähnten Siegels (3) eine Shore-A-Härte
von weniger als 50 und vorzugsweise weniger als
40 hat.

13. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 12, dadurch gekennzeichnet, dass das er-
wähnte weichere Material eine durchschnittliche
Dichte von mehr als 300 kg/m3, vorzugsweise mehr
als 400 kg/m3 und noch besser von mehr als 500
kg/m3 hat.

14. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 13, dadurch gekennzeichnet, dass das er-
wähnte weichere Material ein wärmehärtendes Po-
lyurethanmaterial ist.

15. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 13, dadurch gekennzeichnet, dass das er-
wähnte weichere Material ein thermoplastisches
Elastomer umfasst, vorzugsweise ein thermoplasti-

sches Elastomer aus der Gruppe bestehend aus
thermoplastischen Urethanen (TPU), Styrolcopoly-
meren, thermoplastischen Olefinen (TPO), elasto-
meren Mischungen und thermoplastischen Siliko-
nen.

16. Ein Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, dass das erwähnte weichere Material zu-
mindest ein thermoplastisches Styrol-Block-Copoly-
mer umfasst, insbesondere Styrol-Ethylen-Butylen-
Styrol-Block-Polymer (SEBS) und/oder Styrol-Buty-
len-Styrol-Block-Polymer (SBS).

17. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 16, dadurch gekennzeichnet, dass die er-
wähnte Trägerschicht (1) aus einem thermoplasti-
schen Material hergestellt ist, welches optional ver-
stärkt ist, insbesondere durch Fasern, und insbeson-
dere eine spritzgegossene Trägerschicht ist, wobei
das thermoplastische Material vorzugsweise aus der
Gruppe bestehend aus PC (Polycarbonat), ABS
(Acrylnitril-Butadien-Styrol) und ABS-Mischungen,
insbesondere PC/ABS, SMA (Styrol-Maleinsäure-
anhydrid), PPO (Polyphenylenoxid), TPO (thermo-
plastisches Olefin), insbesondere PP (Polypropy-
len), Polyacetalen, insbesondere POM (Polyoxyme-
thylene), Nylon, Polyester, Acryl und Polysulfon aus-
gewählt wird.

18. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 17, dadurch gekennzeichnet, dass es den wei-
teren Schritt des Formens des erwähnten Träger-
materials (1) und des erwähnten weicheren Form-
teils (2, 3) umfasst, um den Formkern (5) herzustel-
len.

19. Ein Verfahren nach Anspruch 18, dadurch gekenn-
zeichnet, dass das erwähnte Trägermaterial unter
Druck in einem geschlossenen Formstück (7, 8) ge-
formt wird, um die Trägerschicht (1) herzustellen.

20. Ein Verfahren nach Anspruch 18, dadurch gekenn-
zeichnet, dass das erwähnte weichere Formteil (2,
3) unter Druck in einem geschlossenen Formstück
(9, 10) geformt wird.

21. Ein Verfahren nach Anspruch 18, dadurch gekenn-
zeichnet, dass entweder das erwähnte weichere
Formteil auf die Trägerschicht oder die Träger-
schicht auf das weichere Formteil geformt wird, wo-
bei die erwähnte Trägerschicht vorzugsweise unter
Druck in einem geschlossenen Formstück (7, 8) ge-
formt wird und, noch besser, das erwähnte weichere
Formteil auch unter Druck in einem weiteren ge-
schlossenen Formstück (9, 10) geformt wird, wobei
das erwähnte weitere geschlossene Formstück (9,
10) entweder dasselbe geschlossene Formstück (7,
8) oder ein anderes Formstück ist.
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22. Ein Verfahren nach Anspruch 18, dadurch gekenn-
zeichnet, dass die Trägerschicht (1) und das ge-
formte weichere Teil (2, 3) nach einem Mehrkompo-
nenten-Einspritzverfahren hergestellt werden, wo-
bei das erwähnte Trägermaterial und das erwähnte
weichere Material im Sandwich-Spritzgussverfah-
ren in ein geschlossenes Formstück eingespritzt
werden.

23. Ein Verfahren nach irgendeinem der Ansprüche 1
bis 22, dadurch gekennzeichnet, dass die er-
wähnte flexible Polyurethanschicht (4) durch ein
ROM-Verfahren (Reaction Injection Overmoulding)
hergestellt ist, wobei die erwähnte Polyurethanreak-
tionsmischung in den erwähnten Raum (14) zwi-
schen der Oberfläche des Kerns (5) und der Innen-
wand des erwähnten Formstücks (11, 12) einge-
spritzt wird.

24. Ein mehrschichtiges Teil erhältlich nach einem Ver-
fahren nach irgendeinem der Ansprüche 1 bis 23
und bestehend aus einem Formkern (5) mit einer
Oberfläche, von der zumindest ein erster Bereich mit
einer Polyurethanreaktionsmischung umspritzt ist,
welche eine flexible Polyurethanschicht (4) beste-
hend aus einer flexiblen Polyurethanhautschicht
oder einer flexiblen vollständigen Haut-Polyurethan-
schaumschicht formt und eine durchschnittliche
Dichte von mehr als 400 kg/m3 und vorzugsweise
mehr als 500 kg/m3 hat, dadurch gekennzeichnet,
dass der erwähnte Formkern (5) eine geformte Trä-
gerschicht (1) und zumindest ein weicheres Formteil
(2, 3) umfasst, das auf die Trägerschicht (1) geformt
ist, oder die Trägerschicht (1) wird auf das weichere
Formteil (2, 3) geformt oder die Trägerschicht (1)
und das weichere Formteil (2, 3) werden aneinander
geformt, wobei die geformte Trägerschicht (1) aus
einem Trägermaterial mit einer Shore-A-Härte von
mehr als 60 hergestellt ist und das weichere Formteil
aus einem weicheren Material mit einer Shore-A-
Härte von weniger als 60 hergestellt ist und einen
zweiten Bereich der Kernoberfläche bildet, wobei
der erste Bereich der Oberfläche des Formkerns zu-
mindest einen Bereich umfasst, der nicht durch das
weichere Formteil gebildet ist.

25. Ein mehrschichtiges Teil nach Anspruch 24, da-
durch gekennzeichnet, dass der erwähnte erste
Bereich der Kernoberfläche mit dem erwähnten
zweiten Bereich davon überlappt, sodass das er-
wähnte weichere Formteil im Bereich der Überlap-
pung eine weichere Schicht (2) zwischen der Trä-
gerschicht (1) und der flexiblen Polyurethanschicht
(4) bildet, die vorzugsweise eine flexible Polyu-
rethanhautschicht mit einer durchschnittlichen Dicke
im erwähnten Bereich der Überlappung von zwi-
schen 0,4 und 2,5 mm ist, vorzugsweise zwischen
0,8 und 2,0 mm und noch besser zwischen 1,0 und

1,6 mm.

26. Ein mehrschichtiges Teil nach Anspruch 25, da-
durch gekennzeichnet, dass das Material der er-
wähnten weicheren Schicht (2) eine Shore-A-Härte
von weniger als 30 hat, vorzugsweise weniger als
20 und noch besser weniger als 10.

27. Ein mehrschichtiges Teil nach Anspruch 24 oder 25,
dadurch gekennzeichnet, dass das erwähnte wei-
chere Formteil (3) sich zumindest teilweise entlang
eines Rands des erwähnten ersten Bereichs aus-
streckt.

28. Ein mehrschichtiges Teil nach Anspruch 27, da-
durch gekennzeichnet, dass das weichere Mate-
rial des weicheren Formteils (3), das sich entlang
eines Rands des erwähnten ersten Bereichs aus-
streckt, eine Shore-A-Härte von weniger als 50 und
vorzugsweise mehr als 10 hat.

29. Ein mehrschichtiges Teil nach irgendeinem der An-
sprüche 24 bis 28, dadurch gekennzeichnet, dass
das erwähnte weichere Material eine Dichte von
mehr als 300 kg/m3, vorzugsweise mehr als 400
kg/m3 und noch besser von mehr als 500 kg/m3 hat.

30. Ein mehrschichtiges Teil nach irgendeinem der An-
sprüche 24 bis 29, dadurch gekennzeichnet, dass
das erwähnte weichere Material ein thermoplasti-
sches Elastomer umfasst, vorzugsweise ein thermo-
plastisches Elastomer aus der Gruppe bestehend
aus thermoplastischen Urethanen (TPU), Styrolco-
polymeren, thermoplastischen Olefinen (TPO), ther-
moplastischen Silikonen und elastomeren Mischun-
gen.

Revendications

1. Procédé de production d’une pièce multicouche
comprenant un noyau moulé (5) et une couche de
polyuréthane flexible (4) formée par une couche de
peau en polyuréthane flexible ou par une couche de
peau en mousse de polyuréthane flexible d’une seu-
le pièce, le noyau moulé (5) comprenant une couche
substrat moulée (1) réalisée dans un matériau de
substrat ayant une dureté Shore A supérieure à 60
et la couche de polyuréthane flexible (4) ayant une
masse volumique supérieure à 400 kg / m3, de pré-
férence supérieure à 500 kg / m3, lequel procédé
comprend les étapes consistant à :

- prévoir un moule (11, 12) ayant au moins une
première et une deuxième partie de moule qui
peuvent être déplacées l’une par rapport à
l’autre pour ouvrir et fermer le moule;
- prévoir ledit noyau (5) à l’intérieur dudit moule
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(11, 12) de manière qu’il y ait un espace (14)
entre la surface du noyau (5) et la paroi intérieure
du moule quand le moule est fermé;
- introduire un mélange de réaction de polyuré-
thane dans ledit espace (14) entre la surface du
noyau (5) et la paroi intérieure du moule (11, 12)
pour recouvrir au moins une première zone de
la surface du noyau avec le mélange de réaction
de polyuréthane;
- laisser ledit mélange de réaction de polyuré-
thane durcir dans ledit espace (14) pour y pro-
duire la couche de polyuréthane flexible; et
- ouvrir le moule (11, 12) et retirer la pièce mul-
ticouche produite, selon lequel

le noyau moulé (5) qui est prévu dans ledit moule
(11, 12) comprend ladite couche substrat (1) et au
moins une partie moulée plus souple (2, 3), qui est
moulée sur ladite couche substrat (1) ou ladite cou-
che substrat (1) est moulée sur la partie moulée plus
souple (2, 3) ou la couche substrat (1) et la partie
moulée plus souple (2, 3) sont moulées l’une contre
l’autre, ladite partie moulée plus souple (2, 3) étant
réalisée dans un matériau plus souple ayant une du-
reté Shore A inférieure à 60 et formant une deuxième
zone de la surface du noyau et la première zone de
la surface du noyau moulé comprend au moins une
zone qui n’est pas formée par la partie moulée plus
souple.

2. Procédé selon la revendication 1, caractérisé en
ce que ladite première zone de la surface du noyau
recouvre partiellement ladite deuxième zone de cel-
le-ci de sorte que dans la zone de recouvrement par-
tiel, ladite partie moulée plus souple forme une cou-
che plus souple (2) entre la couche substrat (1) et la
couche de polyuréthane flexible (4).

3. Procédé selon la revendication 2, caractérisé en
ce que la couche de polyuréthane flexible (4) est
une couche de peau en polyuréthane flexible ayant
dans ladite zone de recouvrement partiel une épais-
seur moyenne inférieure à 2,2 mm, de préférence
inférieure à 1,9 mm et mieux encore inférieure à 1,6
mm.

4. Procédé selon la revendication 2 ou 3, caractérisé
en ce que ladite couche plus souple (2) a dans ladite
zone de recouvrement partiel une épaisseur moyen-
ne de moins de 10 mm, de préférence de moins de
à 7 mm, l’épaisseur moyenne de la couche plus sou-
ple (2) étant de préférence supérieure à 2 mm et
mieux encore supérieure à 3 mm.

5. Procédé selon l’une quelconque des revendications
2 à 4, caractérisé en ce que le matériau de ladite
couche plus souple (2) a une dureté Shore A infé-
rieure à 30, de préférence inférieure à 20 et mieux

encore inférieure à 10.

6. Procédé selon l’une quelconque des revendications
1 à 5, caractérisé en ce que l’étape consistant à
prévoir le noyau (5) à l’intérieur dudit moule (11, 12)
comprend l’étape consistant à positionner un noyau
moulé préfabriqué (5) dans le moule.

7. Procédé selon l’une quelconque des revendications
1 à 5, caractérisé en ce que l’étape consistant à
prévoir le noyau (5) à l’intérieur dudit moule (11, 12)
comprend l’étape consistant à positionner une cou-
che substrat préfabriquée (1) dans le moule et l’éta-
pe consistant à mouler la partie moulée plus souple
(2, 3) dans ledit moule sur la couche substrat (1), la
partie moulée plus souple (2, 3) étant en particulier
produite à partir d’un autre mélange de réaction de
polyuréthane selon un processus RIM (moulage par
injection et réaction).

8. Procédé selon l’une quelconque des revendications
1 à 4, caractérisé en ce que ladite partie moulée
plus souple (3) s’étend au moins en partie le long
d’un bord de ladite première zone, le noyau (5) étant
prévu à l’intérieur dudit moule par positionnement
d’un noyau moulé préfabriqué (5), comprenant ladite
couche substrat (1) et ladite partie moulée plus sou-
ple (3), dans le moule de sorte que ladite partie mou-
lée plus souple (3) entre en contact avec la paroi
intérieure du moule (11, 12) pour former un joint mou-
lé (3) pour ledit mélange de réaction de polyuréthane
quand ce mélange de réaction de polyuréthane est
moulé sur ladite première zone de la surface du
noyau.

9. Procédé selon la revendication 8, caractérisé en
ce que ledit joint moulé (3) est au moins en partie
enfoncé dans une gorge (6) dans la couche substrat
moulée (1).

10. Procédé selon la revendication 8 ou 9, caractérisé
en ce que ledit joint moulé (3) a une hauteur moyen-
ne d’au moins 1 mm, de préférence d’au moins 2
mm et mieux encore d’au moins 3 mm.

11. Procédé selon l’une quelconque des revendications
8 à 10, caractérisé en ce que le matériau dudit joint
(3) a une dureté Shore A supérieure à 10.

12. Procédé selon l’une quelconque des revendications
8 à 11, caractérisé en ce que le matériau dudit joint
(3) a une dureté Shore A inférieure à 50 et de pré-
férence inférieure à 40.

13. Procédé selon l’une quelconque des revendications
1 à 12, caractérisé en ce que ledit matériau plus
souple a une masse volumique moyenne supérieure
à 300 kg / m3, de préférence supérieure à 400 kg /
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m3 et mieux encore supérieure à 500 kg / m3.

14. Procédé selon l’une quelconque des revendications
1 à 13, caractérisé en ce que ledit matériau plus
souple est un matériau de polyuréthane thermodur-
cissable.

15. Procédé selon l’une quelconque des revendications
1 à 13, caractérisé en ce que ledit matériau plus
souple comprend un élastomère thermoplastique,
de préférence un élastomère thermoplastique choisi
dans le groupe consistant en uréthanes thermoplas-
tiques (TPU), copolymères de styrène, oléfines ther-
moplastiques (TPO), alliages élastomères et silico-
nes thermoplastiques.

16. Procédé selon la revendication 15, caractérisé en
ce que ledit matériau plus souple comprend au
moins un copolymère à blocs de styrène, en parti-
culier un copolymère à blocs de styrène - éthylène
- butylène - styrène (SEBS) et / ou un copolymère à
blocs de styrène - butylène - styrène (SBS).

17. Procédé selon l’une quelconque des revendications
1 à 16, caractérisé en ce que ladite couche substrat
(1) est réalisée dans un matériau thermoplastique
qui est optionnellement renforcé en particulier avec
des fibres, et est en particulier une couche substrat
moulée par injection, lequel matériau thermoplasti-
que est de préférence sélectionné dans le groupe
consistant en PC (polycarbonate), ABS (acrylonitrile
butadiène styrène) et mélanges ABS, en particulier
PC / ABS, SMA (anhydride maléique de styrène),
PPO (oxyde de polyphénilène), TPO (oléfine ther-
moplastique), en particulier PP (polypropylène), po-
lyacétales, en particulier POM (polyoxyméthylènes),
nylon, polyester, acrylique et polysulfone.

18. Procédé selon l’une quelconque des revendications
1 à 17, caractérisé en ce qu’il comprend l’étape
supplémentaire consistant à mouler ledit matériau
de substrat (1) et ladite partie plus souple (2, 3) pour
produire le noyau moulé (5).

19. Procédé selon la revendication 18, caractérisé en
ce que ledit matériau de substrat est moulé sous
pression dans un moule fermé (7, 8) pour produire
ladite couche substrat (1).

20. Procédé selon la revendication 18, caractérisé en
ce que ladite couche plus souple (2, 3) est moulé
sous pression dans un moule fermé (9, 10).

21. Procédé selon la revendication 18, caractérisé en
ce que soit ladite partie plus souple est moulée sur
la couche substrat ou la couche substrat est moulée
sur la partie plus souple, ladite couche substrat étant
de préférence moulée sous pression dans un moule

fermé (7, 8) et, mieux encore, ladite partie plus sou-
ple étant également moulée sous pression dans un
autre moule fermé (9, 10), ledit autre moule fermé
(9, 10) étant soit identique soit différent dudit moule
fermé (7, 8).

22. Procédé selon la revendication 18, caractérisé en
ce que ladite couche substrat (1) et la partie moulée
plus souple (2, 3) sont produites selon un processus
d’injection de multiples composants dans lequel ledit
matériau de substrat et ledit matériau plus souple
sont co-injectés dans un moule fermé.

23. Procédé selon l’une quelconque des revendications
1 à 22, caractérisé en ce que ladite couche de po-
lyuréthane flexible (4) est réalisée par un processus
de surmoulage par injection et réaction (ROM) dans
lequel ledit mélange de réaction de polyuréthane est
injecté dans ledit espace (14) entre la surface du
noyau (5) et la paroi intérieure dudit moule (11, 12).

24. Pièce multicouche pouvant être obtenue par un pro-
cédé selon l’une quelconque des revendications 1 à
23 et comprenant un noyau moulé (5) ayant une sur-
face dont au moins une première zone est surmoulée
avec un mélange de réaction de polyuréthane for-
mant une couche de polyuréthane flexible (4) formée
par une couche de peau de polyuréthane flexible ou
une couche de peau en mousse de polyuréthane
flexible d’une seule pièce et ayant une masse volu-
mique moyenne supérieure à 400 kg / m3 et de pré-
férence supérieure à 500 kg / m3, caractérisée en
ce que ledit noyau moulé (5) comprend une couche
substrat moulée (1) et au moins une partie moulée
plus souple (2, 3) qui est moulée sur ladite couche
substrat (1) ou ladite couche substrat (1) est moulée
sur la partie moulée plus souple (2, 3) ou la couche
substrat (1) et la partie moulée plus souple (2, 3)
sont moulées l’une contre l’autre, ladite couche
substrat moulée (1) étant réalisée dans un matériau
de substrat ayant une dureté Shore A supérieure à
60 et la partie moulée plus souple étant réalisée dans
un matériau plus souple ayant une dureté Shore A
inférieure à 60 et formant une deuxième zone de la
surface du noyau, la première zone de la surface du
noyau moulé comprenant au moins une zone qui
n’est pas formée par la partie moulée plus souple.

25. Pièce multicouche selon la revendication 24, carac-
térisée en ce que ladite première zone de la surface
du noyau recouvre partiellement ladite deuxième zo-
ne de celle-ci de sorte que dans la zone de recou-
vrement partielle, ladite partie moulée plus souple
forme une couche plus souple (2) entre la couche
substrat (1) et la couche de polyuréthane flexible (4)
qui est de préférence une couche de peau de poly-
uréthane flexible ayant dans ladite zone de recou-
vrement partielle une épaisseur moyenne comprise
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entre 0,4 et 2,5 mm, de préférence comprise entre
0,8 et 2,0 mm et mieux encore comprise entre 1,0
et 1,6 mm.

26. Pièce multicouche selon la revendication 25, carac-
térisée en ce que le matériau de ladite couche plus
souple (2) a une dureté Shore A inférieure à 30, de
préférence inférieure à 20 et mieux encore inférieure
à 10.

27. Pièce multicouche selon la revendication 24 ou 25,
caractérisée en ce que ladite partie moulée plus
souple (3) s’étend au moins en partie le long d’un
bord de ladite première zone.

28. Pièce multicouche selon la revendication 27, carac-
térisée en ce que le matériau plus souple ladite par-
tie moulée plus souple (3) qui s’étend le long d’un
bord de ladite première zone a une dureté Shore A
inférieure à 50 et de préférence supérieure à 10.

29. Pièce multicouche selon l’une quelconque des re-
vendications 24 à 28, caractérisée en ce que ledit
matériau plus souple a une masse volumique supé-
rieure à 300 kg / m3, de préférence supérieure à 400
kg / m3 et mieux encore supérieure à 500 kg / m3.

30. Pièce multicouche selon l’une quelconque des re-
vendications 24 à 29, caractérisée en ce que ledit
matériau plus souple comprend un élastomère ther-
moplastique, de préférence un élastomère thermo-
plastique choisi dans le groupe consistant en uré-
thanes thermoplastiques (TPU), copolymères de
styrène, oléfines thermoplastiques (TPO), silicones
thermoplastiques et alliages élastomères.
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