
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

67
9 

38
0

A
1

TEPZZ 679¥8ZA_T
(11) EP 2 679 380 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.01.2014 Bulletin 2014/01

(21) Application number: 12174237.3

(22) Date of filing: 28.06.2012

(51) Int Cl.:
B29C 65/48 (2006.01) B29C 65/70 (2006.01)

B29C 45/14 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicant: RECTICEL Automobilsysteme GmbH
53619 Rheinbreitbach (DE)

(72) Inventors:  
• De Wilde, Peter

1140 Brussels (BE)

• Bouckaert, Jean-Christophe
1140 Brussels (BE)

• De Swaef, Filip
1140 Brussels (BE)

• Dierens, Frank
1140 Brussels (Evere) (BE)

(74) Representative: Van Reet, Joseph et al
Gevers & Vander Haeghen 
Holidaystraat 5
1831 Diegem (BE)

(54) Method for manufacturing a flexible skin having at least one insert adhered thereto.

(57) The present invention relates to a method for
manufacturing a flexible skin (1) which has at least one
insert (2) adhered thereto. In a first step, the skin is pro-
duced on a mould surface (6). In order to adhere the
insert (2) to the skin (1), an opening (13) is first made in
the skin giving access to the back face (14) of the insert
(2). The insert is positioned with its back face against the
front face (12) of the skin (1) and an adhering layer (17)
is provided which is adhesively connected to the back
face (18) of the skin layer (1) which surrounds the opening
(13) in the skin layer and, through this opening, to the
back face (14) of the insert (2). The adhering layer (17)
is preferably produced by applying a layer of a harden-
able material, in particular a curable polyurethane com-
position. Since the back face (14) of the insert (2) engag-
es the front side (12) of the skin (1) penetration of hard-
enable material to the front face (24) of the insert is avoid-
ed.
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Description

[0001] The present invention relates to a method for
manufacturing a flexible skin which has at least one insert
adhered thereto,
said flexible skin and said insert defining together a visible
front surface; said flexible skin consisting of one or more
skin layers and having a front face, forming a first portion
of the visible front surface of the skin, and a back face; and
said insert having a back face, which is fixed by means
of an adhering layer to this flexible skin, and a front face,
which forms a second portion of said visible front surface,
which second portion is situated adjacent said first por-
tion of the visible front surface.
[0002] The flexible skin with the insert(s) adhered
thereto is manufactured by a method comprising the
steps of:

- providing a mould surface;
- producing at least one of said skin layers on said

mould surface;
- positioning said insert with a portion of its back face

against this skin layer; and
- adhering the back face of the insert by means of an

adhering layer to the skin layer.

[0003] Such a method is disclosed in WO
2010/003915. In this method the skin layer is produced
by spraying a curable polyurethane composition onto a
mould surface. A silicone mould surface element is po-
sitioned between upstanding edges on the mould surface
to define a raised mould surface portion. The curable
polyurethane composition is sprayed in a continuous lay-
er over the mould surface, including the  portion of the
mould surface defined by the silicone mould surface el-
ement. A completely closed recessed portion is thus ob-
tained in the front face of the skin layer. The insert is fixed
in this recessed portion of the skin layer by means of a
foaming reaction mixture producing an adhering foam
layer between the back face of the insert and the front
face of the skin layer.
[0004] An advantage of this prior art method is that the
insert doesn’t have to be positioned in the heated mould
used to produce the skin layer and that a gap free con-
nection can be achieved between the skin and the visible
surface of the insert. In other prior art methods, for ex-
ample in the method disclosed in WO 02/09977, the insert
is indeed positioned between upstanding edges on the
mould surface of a heated mould before the curable poly-
urethane composition is sprayed on this mould surface,
and on the back faces of the insert, to produce the flexible
skin having the insert adhered to the front face thereof.
A drawback of this method is that the sealing of the inserts
against the upstanding edges on the mould surface is
often not perfect due to the dimensional tolerances of the
insert, for example as a result of the temperature increase
of the insert on the heated mould surface, so that the
curable polyurethane composition, which has a relatively

low viscosity in order to be sprayable, can penetrate be-
tween the upstanding edges and the lateral sides of the
inserts. This is especially the case when the inserts are
not positioned on a horizontal portion of the mould sur-
face. Another drawback of this method is that there is
always a gap between the insert and the surrounding
portion of the skin layer. Such a gap can be avoided by
omitting the upstanding edges on the mould surface.
Such a method is for example disclosed in US 4 810 452,
but in that method penetration of curable polyurethane
composition onto the visible front face of the inserts is
even harder to avoid due to the absence of the upstand-
ing edges which engage the lateral sides of the inserts.
[0005] As explained already hereabove, a gap free
connection between the front face of the skin layer and
the visible side of the inserts can also be achieved by the
method disclosed in WO 2010/003915 wherein the in-
serts are adhered by an adhesive foam layer in a re-
cessed portion in the front face of the skin layer. Since
this adhesive foam layer is produced by a foaming reac-
tion, and since a closed cavity is formed between the
back face of the insert and the front face of the skin, which
closed cavity has to be filled completely with the adhesive
foam, there is a great risk that the produced foam pene-
trates between the lateral sides of the inserts and the
flexible skin as a result of the pressure created by the
foaming reaction. Moreover, when applying the adhesive
foam either in the recessed portion of the skin or on the
back face of the insert, there still is a risk of soiling the
visible front face of the flexible skin.
[0006] An object of the present invention is to provide
a new method for manufacturing a flexible skin which has
at least one insert adhered thereto which enables to
achieve a gap free connection between the visible side
of the insert and the front face of the skin and which avoids
penetration of curable composition towards the front face
of the insert.
[0007] To achieve this object, the method of the
present invention is characterised in that
the skin layer is provided with at least one opening giving
access to the back face of the insert; and
after having positioned the insert with a portion of its back
face against the front face of said skin layer, the back
face of the insert is adhered to the skin layer by providing
an adhering layer adhesively connected to at least a por-
tion of the back face of the skin layer which surrounds
the opening in the skin layer and, through this opening,
to at least a portion of the back face of the insert, which
adhering layer extends over the back  face of the insert
and the back face of the skin layer to adhere the insert
to the skin layer.
[0008] The adhering layer can be formed by an adhe-
sive tape which is stuck to the back face of the insert and
to the back face of the skin layer. Due to the limited thick-
ness of the skin layer, the insert can be fixed strongly to
the skin by the adhesive tape.
[0009] In a preferred embodiment, the adhering layer
is however produced by applying a layer of a hardenable
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material, in particular a molten thermoplastic material or
a curable composition, onto the back face of the insert
and onto the back face of the surrounding skin layer and
by allowing this layer of hardenable material to harden
to produce the adhering layer.
[0010] Since the hardenable material is not applied in
a closed cavity between the insert and the skin, as it is
the case in WO 2010/003915, and since the skin layer
covers the back face of the insert around the opening of
the skin layer giving access to that back face, there is no
risk that a portion of this hardenable material may pen-
etrate along the sides of the insert towards the front face
thereof. Moreover, when the insert is positioned in a re-
cessed portion of the flexible skin layer, the insert can be
dimensioned to fit exactly into that recessed portion to
achieve a gap free connection between the front face of
the skin and the visible side of the insert. Of course, the
insert can also be dimensioned to achieve a predeter-
mined gap between the front face of the skin and the
insert. In the same way, penetration of hardenable ma-
terial through that gap is avoided by the sealing contact
between the back face of the insert and the portion of the
skin layer which surrounds the opening in the skin layer
and which engages the back face of the insert. As the
adhesion between the insert and the skin is only visible
on the back side of the skin, and not through any gap
between the insert and  the skin as is the case in WO
02/09977, there is a visually perfect integration of the
insert in the skin at the visible side thereof.
[0011] In a preferred embodiment of the method of the
present invention, the hardenable material used to pro-
duce the adhering layer is poured or sprayed onto the
back face of the insert and onto the back face of the skin
layer, the hardenable material being preferably a curable
composition.
[0012] As with these methods, no pressure is exerted
onto the hardenable material to apply it onto the back
side of the insert so that it will not, or only to a minimum
extent, penetrate between the portion of the skin layer
that engages the back face of the insert around the open-
ing in the skin layer, even when using a curable compo-
sition which has a relatively low viscosity, in particular in
order to be sprayable.
[0013] In a further embodiment of the method of the
present invention, the hardenable material used to pro-
duce the adhering layer is injected in a mould cavity
against the back face of the insert and onto the back face
of the skin layer, the hardenable material being in partic-
ular a curable composition which is injected in the mould
cavity in accordance with a reaction injection moulding
(RIM) process.
[0014] Although a pressure is exerted in this embodi-
ment onto the hardenable material, it will again not, or
only to a minimum extent, penetrate between the portion
of the skin layer that engages the back face of the insert
around the opening in the skin layer. Indeed, due to the
fact that a portion of the skin layer engages the back face
of the insert around the opening in the skin layer, any

pressure exerted onto the hardenable material will press
the skin layer against the back face of the insert and will
thus improve the sealing contact between both.
[0015] In a preferred embodiment of the method of the
present invention, the skin layer produced on said mould
surface is removed from  this mould surface before po-
sitioning the insert with said portion of its back face
against said skin layer.
[0016] An advantage of this embodiment is that the
insert can be applied in this way more easily onto the
skin layer. Moreover, it enables a quality control of the
skin layer before adhering the insert(s) thereto so that
inserts are not lost with scrap skins. In still a further em-
bodiment of the method of the present invention, the
mould surface onto which said skin layer is produced has
a raised portion to produce a recessed portion in the front
face of the flexible skin wherein the insert is fixed. The
raised portion of the mould surface onto which the skin
layer is produced has preferably a lateral side showing
at least one groove to form at least one lateral projection
onto the skin layer, in particular a flexible lip, projecting
into said recessed portion, the insert being positioned in
this recessed portion in engagement with this lateral pro-
jection.
[0017] A first advantage of this embodiment is that the
insert can easily be positioned correctly into the recessed
portion of the skin. In case a gap has to be provided
between the insert and the skin, the lateral projection
onto the skin layer keeps the insert on the desired dis-
tance from the front face of the skin. A further advantage
is that this projection forms a seal in the gap between the
insert and the skin thus avoiding any penetration of cur-
able composition between the insert and the skin and
hiding from view any small amount of hardenable mate-
rial which might have been penetrated between these
two elements. Finally, it also reduces the visible depth of
the gap between the insert and the skin.
[0018] In the method according to the present inven-
tion, a substrate layer is preferably applied on the back
of said adhering layer, and an intermediate foam layer is
preferably produced between said adhering layer and
said substrate layer to fix the adhering layer to the sub-
strate layer thus producing a self-supporting part, in par-
ticular a trim part for an automotive vehicle.
[0019] The present invention also relates to the flexible
skin manufactured by the method of the present invention
having one or more inserts adhered thereto, in particular
in a recessed portion of the skin.
[0020] Other particularities and advantages of the in-
vention will become apparent from the following descrip-
tion of some particular embodiments of the method and
the flexible skin with inserts according to the present in-
vention. The reference numerals used in this description
relate to the annexed drawings wherein:

Figure 1 illustrates schematically the steps of a meth-
od according to a first embodiment of the present
invention;
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Figure 2 illustrates schematically the steps of a first
alternative method according to the present inven-
tion;
Figure 3 illustrates schematically the steps of a sec-
ond alternative method according to the present in-
vention; and
Figure 4 illustrates schematically the steps of a third
alternative method according to the present inven-
tion.

[0021] The invention generally relates to a method for
manufacturing a flexible skin 1 having at least one insert
2 adhered thereto. The insert 2 is in particular a pre-
manufactured insert which may consist of an aesthetic
element (e.g. leather, textile, wood, ...), or a functional
element (such as a switch, an electronic element, a light-
ening element, ...) or a combination thereof. The flexible
skin 1, and the insert(s) adhered thereto, are in particular
intended to form part of a trim part 3 for an automobile
vehicle’s interior, in particular interior trim parts such as
dashboards, door panels, consoles, glove compart-
ments, etc. As can be seen in Figure 2G the trim part 3
comprises, in addition to the flexible skin 1 and the insert
(s) 2, at least a substrate layer 4 or rigid carrier united to
the back side of the skin 1, usually through the interme-
diary of an intermediate foam layer 5. The substrate layer
4 renders the trim part self-supporting.
[0022] The flexible skin 1 may be a thermoplastic skin
or foil, in particular a TPE (thermoplastic elastomer) skin
such as a TPO, PVC or an EV skin. Such thermoplastic
skins can be produced by a thermoforming process or
for example by a slush moulding process. The flexible
skin 1 can also be made starting from at least one curable
composition, in particular at least one curable poly-
urethane composition. This curable composition is a flow-
able material which is applied onto a mould surface 6
and which is allowed to cure on that mould surface to
produce the skin 1 or one of the layers of the skin 1.
[0023] The curable composition can either be applied
by a spray process against the surface 6 of an open mould
7 or it can be applied in a closed mould, more particularly
poured but preferably injected in accordance with a re-
action injection moulding (RIM) process. Use can be
made of a lightstable coloured PU reaction mixture. Ref-
erence can be made to EP-B-0 303 305, EP-B-0 379
246, WO 98/14492, EP-B-0 929 586 and WO 04/000905,
which are included herein by reference.
[0024] In a variant embodiment, a finishing layer, in
particular a light-stable paint or a so-called in-mould coat-
ing, either water or solvent-based, can be applied as a
first coating layer against the mould surface. This paint
composes together with the elastomeric layer or layers
subsequently applied thereto, the flexible skin 1. The flex-
ible skin 1 can also be made of two or more skin layers
which are each produced from a curable composition,
such as described in WO 2007/137623.
[0025] The flexible skin 1 is preferably an elastomeric
skin. It has generally an elongation, measured in accord-

ance with DIN/EN/ISO 527-3, of at least 30%, preferably
of at least 50%. Its flexural modulus, measured in ac-
cordance with ASTM D790-03, is preferably smaller than
100 MPa, more preferably smaller than 75 MPa and most
preferably lower than 55 MPa or even lower than 40 MPa.
Generally, its overall  density is larger than 300 kg/m3,
preferably larger than 500 kg/m3 and more preferably
larger than 600 kg/m3.
[0026] In contrast to the flexible skin 1, the substrate
layer 4 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 ma-
terial, for example of a polyurethane 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 se-
lected 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 particular
POMs (polyoxymethylenes), nylon, polyester, acrylic and
polysulfone.
[0027] The substrate layer 4 can be formed in situ by
a one step process, against the back the skin 1, in par-
ticular starting from a rigid PU system applied by an S-
RIM (Structural RIM) or an R-RIM (Reinforced RIM) proc-
ess in a closed mould or by a spray technique in an open
mould as disclosed for example in European patent EP-
B-0 642 411, or by a two step process against the back
of the skin 1.
[0028] A characterising feature of the method accord-
ing to the invention is the way wherein the pre-manufac-
tured insert or inserts 2 are integrated in the skin 1. A
first embodiment of this method is illustrated in Figure 1.
[0029] In a first step, illustrated in Figure 1A, the flexible
skin 1 is produced on the surface 6 of a mould 7. The
mould surface 6 shows upstanding edges 8 between
which an additional mould surface element 9 is placed
in order to provide a raised mould surface portion 10. In
this  way, a recessed portion 11 is produced in the front
face 12 of the skin 1. The additional mould surface ele-
ment 9 is preferably resilient so that it can be clamped
with some pressure between the upstanding edges 8. It
is preferably made of a silicone material. The skin can
be produced for instance by spraying a curable poly-
urethane composition onto this mould surface 6 and onto
the additional mould surface element 9 and by allowing
it to cure thereon. To accelerate the curing process, this
mould surface 6 is preferably heated, for example to a
temperature of about 60°C or higher.
[0030] In a second step, illustrated in Figure 1B, an
opening 13 is made in the skin 1, for example by die-
cutting, which opening 13 gives access to the back face
14 of the insert 2. The opening 13 can be made in the
skin 1 either when this skin is still positioned onto the
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mould surface or after it has been removed therefrom.
[0031] In the next step, the additional mould surface
element 9 is replaced by the insert 2 (see Figs. 1C and
D). This insert 2 is preferably also positioned between
the upstanding edges 8. The insert 2 illustrated in Figure
1D consists of a rigid core 15 covered with a textile cov-
ering 16.
[0032] After having checked the quality of the skin 1,
it is repositioned onto the mould surface 6 whereby the
insert 2 is positioned in the recessed portion 11 of the
skin 1. As can be seen in Figure 1D, a portion of the back
face 14 of the insert 2 is brought in this step in engage-
ment with the front face 12 of the skin 1, more particularly
with that portion of the front face 12 of the skin 1 that
surrounds the opening 13 in the skin 1. If that opening
13 was not yet applied in the skin 1, it can still be applied
therein when the skin 1 is already positioned onto the
back of the insert 2.
[0033] In the next step, illustrated in Figure 1E, the back
face 14 of the insert 2 is adhered by means of an adhering
layer 17 to the skin 1. This adhering layer 17 can be
applied by simply sticking an adhesive  tape onto the
back face 14 of the insert 2 and onto the back face of the
skin. In a preferred embodiment, this adhering layer 17
is however produced by applying a hardenable material,
on the one hand, through the opening 13 in the skin 1
onto at least a portion of the back face 14 of the insert 2
and, on the other hand, onto at least a portion of the back
face 18 of the skin 1 that surrounds this opening 13. The
hardenable material is applied in a layer that extends
over the back face 14 of the insert 2 and the back face
18 of the skin 1 so that also the adhering layer 17, ob-
tained after hardening the hardenable material, extends
over the back face 14 of the insert 2 and the back face
18 of the skin 1 and covers the boundary between the
skin 1 and the insert 2 to adhere the insert 2 to the skin
1. As can be seen in Figure 3, the adhering layer 17
doesn’t have to cover the entire back face 14 of the insert
2, nor the entire back face 18 of the skin 1. Indeed, the
insert 2 can also be adhered to the skin 1 by means of
an adhering layer 17 which only extends over the back
face of the skin and the back face of the insert along the
boundary between the insert and the skin and which cov-
ers this boundary. The opening 13 in the skin 1 is formed
preferably by a hole in the skin so that the portion of the
back face 14 of the insert 2 which is accessible through
this hole is completely surrounded by the skin 1.
[0034] When the hardenable material is applied onto
the back face 14 of the insert 2 and the back face 18 of
the skin 1, the portion of the back face 14 of the insert 2
that is situated around the opening 13 in the skin 1 en-
gages the front face 12 of the skin 1. The hardenable
material is preferably sprayed or poured onto the back
face of the insert and of the skin. In this way, the back
face 14 of the insert 2 doesn’t have to engage the front
face 12 of the skin 1 all around the opening 13 since, due
to the shielding effect of the skin 1, the hardenable ma-
terial will not penetrate between the insert and the skin,

or at most to a limited extent so that it will not be visible
from the front side.
[0035] As illustrated in Figure 4D, the hardenable ma-
terial used to produce the adhering layer 17 could also
be injected in a closed mould. In that case, the portion
of the skin surrounding the opening 13 is preferably
pressed over the entire periphery of the opening 13 onto
the back face of the insert 2 either by means of a moulding
tool 19 or by the pressure exerted by the hardenable
material onto this skin portion.
[0036] The hardenable material may be a thermoplas-
tic material that is applied in a molten state onto the back
of the insert and the back of the skin. It may be in particular
a hot melt glue.
[0037] The hardenable material may also be a curable
composition as described hereabove for the skin 1, more
preferably a curable polyurethane composition. It can be
formulated to produce a substantially non-cellular or mi-
crocellular adhering layer, or alternatively, a blowing
agent can be added in order to produce a foamed adher-
ing layer, which can function as a backfoam layer. More-
over, the hardenable material can also produce, after
hardening, in particular after curing, a more rigid material,
which can function as the rigid substrate. Consequently,
also the hardenable materials, in particular the curable
compositions which are described hereabove for the sub-
strate layer 4, can be used to produce the adhering layer
17.
[0038] The adhering layer 17 may thus have an aver-
age density higher than 300 kg/m3, preferably higher than
400 kg/m3 and more preferably higher than 500 kg/m3.
The density of the adhering layer 17 can however also
be reduced to lower densities, in particular to a density
lower than 300 kg/m3, more particularly to a density lower
than 200 kg/m3

.
[0039] A second example of a method of the present
invention is illustrated in Figure 2. In this example the
skin 1 consists of two skin layers, the first skin layer 1A
being produced by applying a first curable polyurethane
composition onto the mould surface and the second skin
layer 1B being produced by applying a second curable
polyurethane composition onto the back of the first skin
layer 1A. The first curable polyurethane composition is
preferably an aliphatic polyurethane composition where-
as the second curable polyurethane composition is pref-
erably an aromatic polyurethane composition. As men-
tioned already hereabove, suitable curable polyurethane
compositions for producing such a composite skin 1 are
described in WO 2007/137623.
[0040] In a first step, illustrated in Figure 2A, the first
skin layer 1A is sprayed onto the mould surface 6. In this
embodiment, the raised portion 10 of the mould surface
6 is formed by the mould 7 itself and not by an additional
mould surface element as in Figure 1. After having re-
moved the first skin layer 1A from the mould surface 6,
the insert 2 is positioned therein, more particularly in the
recessed portion 11 in the front face of this first skin layer
1A, and the first skin layer 1A is positioned with the insert
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2 contained therein onto the surface 20 of a further mould
21. As can be seen in Figures 2D and E, this further
mould surface 20 corresponds to the first mould surface
apart from the fact that the raised surface portion 10 of
the mould has been omitted so that the skin layer 1A, the
recessed portion 11 of which is filled with the insert 2,
can be positioned onto this further mould surface 20.
[0041] In the next step, illustrated in Figure 2E, the cur-
able composition for producing the adhering layer 17 is
sprayed onto the back face of the first skin layer 1A and
onto the back face of the insert 2. This adhering layer 17
covers the entire back face of the first skin layer 1A sub-
stantially completely to form the second skin layer 1B. In
this case the curable composition for producing the ad-
hering layer 17 is thus comprised of the second curable
polyurethane composition from which the second skin
layer 1B is produced. The adhering layer 17 is thus
formed by the second skin layer 1B.
[0042] The curable composition forming the adhering
layer can additionially contain a blowing agent in order
to reduce the density of the adhering layer and thus also
the second skin layer. Such foamed second skin layer is
also disclosed in WO 2007/137623. The blowing agent
can be added in such a amount that the adhering layer
functions as a backfoam layer.
[0043] As explained hereabove, the second curable
polyurethane composition is preferably an aromatic poly-
urethane composition which is more reactive than the
aliphatic polyurethane composition of the first skin layer
1A. Due to the higher reactivity of the second curable
polyurethane composition, the maximum temperature of
the further mould surface 20 (i.e. the maximum temper-
ature reached by the further mould surface 20) may be
lower than the maximum temperature of the mould sur-
face 6 onto which the first skin layer 1A is produced (i.e.
the maximum temperature reached by this mould surface
6). An important advantage hereof is that more temper-
ature sensitive inserts 2 can be adhered to the skin 1
since the inserts 2 are positioned only onto the further
mould surface 20. Moreover, the transitions between the
skin 1 and the inserts 2 are not affected by possible dif-
ferences in thermal expansion between the inserts and
the skin.
[0044] Figures 2F and G illustrate a possible way of
making a self-supporting trim part 3 from the flexible skin
1. The substrate layer 4 of such a part is attached to an
upper mould part 23, a foamable reaction mixture is
poured onto the back of the skin 1 before closing the
mould 21, 23, or is injected between the back of the skin
2 and the substrate layer 4 after having closed the mould
21, 23, and this foamable reaction mixture is allowed to
foam and cure in the closed mould 21, 23 to produce the
intermediate foam layer 5 uniting the substrate layer 4 to
the back of the skin 1.
[0045] In the method illustrated in Figure 2, the insert
2 is positioned in the recessed portion 11 of the skin layer
1B so that the lateral sides of the insert 2 engage the
lateral sides of the recessed portion 11 of the skin 1. In

other words, the method according to the invention en-
able to achieve a gap free transition between the front
face 12 of the skin 1 and the front face 24 of the insert 2.
[0046] Figure 3 illustrates an example of a method en-
abling to provide a gap of a controlled width (small or
large) between the front face 24 of the insert 2 (now
formed by a piece of wood or of another rigid material)
and the front face 12 of the skin 1. In this method, the
raised portion 10 of the mould surface 6 onto which the
first skin layer 1B is produced has a lateral side 25 which
shows a groove 26. In this way, a lateral projection 27,
in particular a flexible lip, is formed onto the lateral sides
of the recessed portion 11 of the skin 1. This projection
27 projects over such a distance into the recessed portion
11 of the skin 1 so that the insert 2 is positioned in this
recessed portion 11 in engagement with this lateral pro-
jection 27. In this way, the insert 2 is automatically cor-
rectly positioned in the recessed portion 11 of the skin 1.
[0047] A further difference with the method illustrated
in Figure 2 is that in the method illustrated in Figure 3 the
second curable polyurethane composition for producing
the second skin layer 1B is applied onto the back of the
first skin layer 1A immediately after this first skin layer
1A has been produced on the mould surface 6. The open-
ing 13 is subsequently made through both skin layers 1A
and B. As illustrated in Figure 3E a separate curable com-
position is then applied onto the back face of the skin 1
and of the insert 2 to produce the adhering layer 17 in a
same way as illustrated in Figure 1E.
[0048] Figure 4 illustrates a method wherein there is
no need to cut the opening 13 in the skin 1. This is
achieved by providing cutting edges 28 on the raised
portion 10 of the mould surface 6. Such cutting edges 28
are upstanding edges having a sharp top so that the cur-
able composition sprayed onto this top runs completely
off or has only a very small thickness so that any over-
spray can be torn off easily. For further details about such
a method reference is made to WO 2007/023157.
[0049] In Figure 4D a method is illustrated wherein the
adhering layer 17 is made by a RIM (Reaction Injection
Moulding) process instead of by a spray or pouring meth-
od. An upper moulding tool 19 is used for this process.
This tool 19 is preferably positioned onto the back face
18 of the skin 1 to form a closed mould cavity behind the
insert 2 and the portion of the skin 1 surrounding the
opening 13 in the skin 1 giving access to the back face
14 of the insert 2. The curable composition for producing
the adhering layer 17 is injected in this closed mould cav-
ity.
[0050] The adhering layer 17 can be produced in a
smaller mould part which supports the skin only at the
location of the insert. The insert 2 can then be hold with
its back face 14 substantially horizontally so that the cur-
able composition for producing the adhering layer 17 can
be applied more easily (without of with less run-off) onto
the back of the insert and the skin.
[0051] With the RIM process illustrated in Figure 4D
the adhering layer 17 can also be produced over the en-
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tire back face 18 of the skin 1. This is done with a RIM
mould 23 as illustrated in Figure 2F. When the adhering
layer 17 is a flexible foam layer, it thus forms a backfoam
layer providing for a soft touch. Alternatively, the adhering
layer 17 could also be a rigid layer which renders the part
self-supporting and which thus forms a substrate layer 4.

Claims

1. A method for manufacturing a flexible skin (1) which
has at least one insert (2) adhered thereto,
said flexible skin (1) and said insert (2) defining to-
gether a visible front surface;
said flexible skin (1) consisting of one or more skin
layers (1A, 1B) and having a front face (12), forming
a first portion of the visible front surface of the skin
(1), and a back face (18); and
said insert (2) having a back face (14), which is fixed
by means of an adhering layer (17) to this flexible
skin (1), and a front face (24), which forms a second
portion of said visible front surface, which second
portion is situated adjacent said first portion of the
visible front surface,
said method comprising the steps of:

- providing a mould surface (6);
- producing at least one of said skin layers (1,
1A) on said mould surface;
- positioning said insert (2) with a portion of its
back face (14) against this skin layer (1, 1A); and
- adhering the back face (14) of the insert (2) by
means of an adhering layer (17) to the skin layer
(1, 1A),

characterised in that
the skin layer (1, 1A), which is produced on said
mould surface (6), is provided with at least one open-
ing (13) giving access to the back face (14) of the
insert (2); and
after having positioned the insert (2) with a portion
of its back face (14) against the front face (12) of
said skin layer (1, 1A), the back face (14) of the insert
(2) is adhered to the skin layer (1, 1A) by providing
said adhering layer (17) which is adhesively connect-
ed to at least a portion of the back face (18) of the
skin layer (1, 1A) which surrounds the opening (13)
in the skin layer (1, 1A) and, through this opening
(13), to at least a  portion of the back face (24) of the
insert (2), which adhering layer (17) extends over
the back face (14) of the insert (2) and the back face
(18) of the skin layer (1, 1A) to adhere the insert (2)
to the skin layer (1, 1A).

2. A method according to claim 1, characterised in
that said adhering layer (17) is produced by applying
a layer of a hardenable material, in particular a mol-
ten thermoplastic material or a curable composition,

onto the back face (14) of the insert (2) and onto the
back face (18) of the skin layer (1, 1A) and by allowing
this layer of hardenable material to harden.

3. A method according to claim 2, characterised in
that said hardenable material is poured or sprayed
onto the back face (14) of the insert (2) and onto the
back face (18) of the skin layer (1, 1A).

4. A method according to claim 2, characterised in
that said hardenable material is injected in a mould
cavity against the back face (14) of the insert (2) and
onto the back face (18) of the skin layer (1, 1A), the
hardenable material being in particular a curable
composition which is injected in the mould cavity in
accordance with a reaction injection moulding (RIM)
process.

5. A method according to any one of the claims 1 to 4,
characterised in that the skin layer (1, 1a) produced
on said mould surface (6) is removed from this mould
surface (6) before positioning the insert (2) with said
portion of its back face (14) against said skin layer
(1, 1A).

6. A method according to any one of the claims 2 to 5,
characterised in that said hardenable material is a
curable polyurethane composition.

7. A method according to claim 1, characterised in
that said adhering layer (17) is produced by sticking
an adhesive tape onto the back face (14) of the insert
(2) and onto the back face (18) of the skin layer (1,
1A).

8. A method according to any one of the claims 1 to 7,
characterised in that the mould surface (6) onto
which said skin layer (1, 1A) is produced has a raised
portion (10) to produce a recessed portion (11) in
the front face (12) of the flexible skin layer (1, 1A)
wherein the insert (2) is fixed.

9. A method according to claim 8, characterised in
that the front face (12) of the skin layer (1, 1A) and
the front face (24) of the insert (2) are supported on
a further mould surface (20) when the back face (14)
of the insert (2) is adhered to the skin layer (1, 1A),
the insert (2) being either positioned first onto this
further mould surface (20) before positioning said
skin layer (1, 1A) onto this mould surface (20) thereby
positioning the insert (2) into said recessed portion
(11) of the skin layer (1, 1A) or the insert (2) is posi-
tioned into the recessed portion (11) of the skin layer
(1, 1A) before the skin layer (1, 1A) is positioned onto
said further mould surface (20).

10. A method according to claim 8, characterised in
that the front face (12) of the skin layer (1, 1A) and
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the front face (24) of the insert (2) are supported on
said mould surface (6) when the back face (14) of
the insert (2) is adhered to the skin layer (1, 1A), the
recessed portion (11) in the front face (12) of the skin
layer (1, 1A) being provided by locally raising a por-
tion (10) of the mould surface (6), in particular by
positioning an additional mould surface element (9)
onto the mould surface (6), and, after said skin layer
(1, 1A) is produced on the mould surface (6), this
skin layer (1, 1A) is removed therefrom and reposi-
tioned with the insert (2) onto said mould surface (6),
with said portion (10) of the mould surface (6) being
lowered, in particular by removing said additional
mould surface element (9) from the mould surface
(6), to support the insert (2) in the recessed portion
(11) of said skin layer (1, 1A), the insert (2) being
preferably positioned first onto the lowered portion
of said mould surface (6) before positioning said skin
layer (1, 1A) onto this mould surface (6) thereby po-
sitioning the insert (2) into said recessed portion (11)
of the skin layer (1, 1A).

11. A method according to claim 10, characterised in
that said portion (10) of the mould surface (6) is
raised by positioning an additional mould surface el-
ement (9) onto the mould surface (6) between up-
standing edges (8) on the mould surface (6), the ad-
ditional mould surface element (9) being preferably
clamped between these upstanding edges (8).

12. A method according to any one of the claims 8 to 11,
characterised in that said raised portion (10) of the
mould surface (6) has a lateral side (25) showing at
least one groove (26) to form at least one lateral pro-
jection (27) onto the skin layer (1, 1A), in particular
a flexible lip, projecting into said recessed portion
(11), the insert (2) being positioned in this recessed
portion (11) in engagement with this lateral projection
(27).

13. A method according to any one of the claims 1 to 12,
characterised in that said skin layer (1, 1A) is pro-
duced by applying a first curable polyurethane com-
position onto said mould surface (6) and by allowing
this first curable polyurethane composition to cure
to produce said skin layer (1, 1A) forming a first elas-
tomeric polyurethane skin layer (1,1A).

14. A method according to any one of the claims 1 to 13,
characterised in that said flexible skin (1) compris-
es a further skin layer (1B) which is produced by
applying a second curable polyurethane composi-
tion on the back of said first elastomeric skin layer
(1A), and by allowing this second curable poly-
urethane composition to cure to produce a second
elastomeric polyurethane skin layer (1B).

15. A method according to claim 14, characterised in

that said second curable polyurethane composition
is also applied onto said  portion of the back face
(14) of the insert (2) to produce, after curing, said
adhering layer (17) which adheres the insert (2) to
said skin layer (1A).

16. A method according to any one of the claims 1 to 15,
characterised in that after having adhered the back
face (14) of the insert (2) to the skin layer (1, 1A), a
substrate layer (4) is united to the back of said ad-
hering layer (17) and to the back of the skin (1) to
produce a self-supporting part, the substrate layer
(4) being preferably united to the back of the adhering
layer (17) and to the back of the skin (1) through an
intermediate foam layer (5) which is produced be-
tween said adhering layer (17) and the skin (1), on
the one hand, and said substrate layer (4), on the
other hand, to fix the adhering layer (17) and the skin
(1) to the substrate layer (4).

17. A flexible skin (1) having at least one insert (2) ad-
hered thereto,
the flexible skin (1) and said insert (2) defining to-
gether a visible front surface;
said flexible skin (1) consisting of one or more skin
layers (1; 1A and 1B) and having a front face (12)
forming a first portion of the visible front surface of
the skin (1) and a back face (18); and
said insert (2) having a back face (14), which is fixed
by means of an adhering layer (17) to the flexible
skin (1), and a front face (24), which forms a second
portion of said visible front surface which is situated
adjacent said first portion of this visible front surface,
characterised in that the flexible skin (1) with said
at least one insert (2) adhered thereto is obtained by
a method as defined in any one of the claims 1 to 16.
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