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(57) Abstract

In the method according to the invention,
the elastomeric skin is manufactured in a mould
assembly having a mould surface (2), a portion (3)
of which is shielded off by means of a mask (4),
2 first elastomeric material (7) is sprayed on this
mould surface (2), the mask {4) is removed, and a
second elastomeric material (9) is sprayed on said
portion (3) of the mould surface (2). The edges (11)
of the mask (4) are placed on top of upstanding
edges (13) of the mould surface (2) so that the
transition between both elastomeric materials (7, 9)
is achieved on these upstanding edges (13), i.e. in
an outer recess of the elastomeric skin resulting in an
aesthetic visual parting line, According to a further
important aspect, the edges (11) of the mask (4)

12

12

are maintained at a distance from the mould surface
(2) such as to avoid contact between the layer of
first elastomeric material (7) sprayed onto the mould
surface (2} and the mask (4).
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"Method and spray mould assembly for manufacturing
an elastomeric skin of at Jeast two elastomeric

materials and such elastomeric skin"

The present invention relates to a method

fof'mahufaéturing'an elastomeric skin comprising surface
portions of at least two elastomeric materials, in
particular two differently coloured polyurethane mate-
rials, by spraying said elastomeric materials against a
mould surface, in which method a portion of said surface
ls shielded off by means of a mask having at least one
edge delimiting said portion, a layer of a first
elastomeric material 1s sprayved onto said surface and
onto said edge, said mask 1is removed, and a second
elastomeric material is sprayed onto said portion of
said mould surface.

A first object of the present invention is
to provide a method for manufacturing an elastomeric
skin of at least two elastomeric materials which allows
to achieve an aesthetic visual parting line between the .
elastomeric materials, for.example in order to produce
dash-boards or other interior trim parts for the automo-
tive industry in two or more different colours.

At present, different techniques are
available for manufacturing elastomeric skins or moulded
pieces made therefrom in two or more-colours.

First of .all, i1t is possible to manufac-
ture two independently coloured elastomeric skins which
are both further processed to a separate moulded piece
which are subseguently assembled as one unit. This
known method 1s, however, time-consuming and involves

high costs.
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A second known method consists in manufac-
turing two independently coloured .elastomeric skins
which are subsequently adhered together involving
however the same drawbacks as mentioned hereabove.

According to the two-part mould technique,
as disclosed in EP-A-0 386 818 of the present applicant,
two differently coloured elastomeric materials are
sprayed onto the two mould parts and subseqguently
pressed together. The complex mould construction
technique requires in this case a high capital outlay.
Furthermore, the finishing degree of the contact sides
ces and stresses) and may result in a two-colour parting
line of an optically unacceptable quality. o

Using lacquers to paint the different
portions of the skins afterwards . also does not provide
a good solution since this would have a negative effect
on the surface gquality, in particular in the case of a
leather structure, and would also :involve a time-
consuming process and high costs.:

In order to solve . the above mentioned
problems of the known techniques, the present invention
provides a method wherein use is made of the masking
technique as indicated hereinabove and which is charac-
terized in that said edge of the mask is placed on top
of at least one upstanding edge on the mnould surface
delimiting together with said edge said portion of this
mould surface and said first elastomeric material  is
sprayed onto one side of said upstanding edge.

In this method the transition between “the
different elastomeric .materials is .achieved on the
upstanding edge of the mould.surface or, when seen from
the outside of the elastomeric skin, in a recess of %*he
skin. The actual transition between the elastomeric
materials 1is therefore hidden from view resulting in a

nicely finished parting line between the different
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elastomerlic materials and this in an industrially suited
way.

A problem arising when using the masking
technigue for spraying viscous elastomeric materials, in

5 particular polyurethane reaction mixtures, is the
formation of filaments or threads of elastomeric mate-
rial upon removing the mask due to the fact that the
sprayed layer of elastomeric material extends from the
mould surface up to the mask. Such filaments may arrive

10 on that portion of the mould surface which was covered
by the mask resulting in a scrap skin, especially when
manufacturing the elastomeric..skin from materials of
contrasting colours, or in disturbances of the produc-
tion process.

15 . S -A further object of the present invention
1s therefore to solve this problem of filament formation
in an industrially applicable way.

To this end, the method according to a
second aspect of the invention is characterized in that

<0~ upon spraying the first elastomeric material, said edge
of the mask 1s maintained at a distance from said mould
surface such as to avoid contact between the laver of
sald first elastomeric material sprayed onto the mould
surface ‘and sald mask.

25 - Due to the fact that there is no longer
contact bétween the elastomeric material sprayed onto
the mould surface and the mask, it will be clear that in
this way the formation of elastomeric filaments upon
removing the mask 1is avoided in a simple but efficient

30 way.

The present I1nvention also relates to
spray mould assemblies for manufacturing an elastomeric
skin comprising surface portions of at least two
elastomeric materials as defined in the annexed claims

35 6 to 15. These spray mould assemblies permit more.
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particularly to make elastomeric skins according to:the
methed ¢f the invention. |

Moreover, the present invention relates to
an elastomeric skin as defined in claim 16 and which is
in particular.made by the method according to any one of
the claims 1 to 3. : - Lo . e

Further details and particularities of the
invention will. become apparent from the following
description of some particular embodiments of the method
and of the spray mould assembly according to the present
lnvention. This description is only given by way of
example and does not limit:the scope of the present
invention. The reference numerals relate to the annexed
drawings wherein :

Figure 1 shows schematically a cross-.
sectional view of a spray mould in different steps of
the method according to the _invention for manufacturing
an elastomeric skin in this spray mould ;

Figure. 2 shows, on'a larger scale, an edge
of the mask of Figure 1 placed on top of an upstanding
edge on the mould surface ;:

Figures 3 to~ " 9 show possible variant
embodiments of the mask edge and of the mask structure
itself ; |

| Figures 10 to 12 show possible variant
embodiments of the upstanding edges on the mould sur-
face ; and

Figure 13 shows a cross-section through a
portion of a moulded piece _comprising an elastomeric
skin according to the invention, more particularly at
the parting line between two elastomeric . materials
thereof. - : . -

In these different figures, the same
reference numerals relate to the same or to analogous

elements.
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In the method according to the invention
an elastomeric skin with surface portions of at least
two elastomeric materials, in particular polyurethane
elastomeric materials of different colours, is manufac-
tured in a spray mould 1. The different steps of this
method are illustrated in Figure 1.

The spray mould 1 shown in Figure 1
defines a mould surface 2 having 'a portion 3 which can
be shielded off or covered by means of a mask 4. 1In a
first step, the mask 4 is removed from the mould surface
2 ror example by means of a swingable arm 5 and, if
necessary, a mould release agent may be sprayed onto the
entire mould surface 2 by means of a first spray nozzle
6. Then, the mask 4 is placed over the portion 3 of the
mould surface 2 and a layer of a first elastomeric
material 7..is sprayed, preferably after having returned
the swingeable arm 5 to its initial position, by means
of. a second spray nozzle 8 onto the unmasked nould
surtace 2, delimited by cutting edges 18, and partially
onto the mask 4. In a third step, the mask 4 is removed
from the mould surface 2 and a second elastomeric
material 9 1s sprayed by means of a nozzle 10 to the
remaining portion 3 of the mould surface 2 and partially
onto the layer of first elastomeric material 7. Both
elastomeric materials 7, 9 are usually applied in a
layer of 0.1 to 5 mm, and preferably in a layer of 0.2
to 0.5 mm. Subsequently, a further layer of plastic
material, whether coloured or not, can be applied.
against “the back of the first elastomeric materials to
obtain a skin of the desired thickness and the thus
produced skin can be demoulded. This further layer may
be a light-stable elastomeric laver like the first and
second elastomeric materials or it may be a not light-
stable elastomeric layer. The density of this layer may
even be reduced through the use of blowing agents and

may consequently consist of a foam layer for example as
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disclosed in WO 93/23237." This PCT patent application
moreover. discloses  to apply further layvers, such as
rigid supports into the same mould 1 to” manufacture an
entire moulded. piece therein. ©Of course, such a rigid
support could also be applied afterwards. ' ZL

In a first aspect of the method according
to the present 1nvention the edges 11 of the mask 4
delimiting the portion 3 of the mould surface 2 are
maintained at a distance from the mould surface 2 such
as to avoid contact between +the layer of first
elastomeric material 7 sprayed onto the mould surface
and the mask 4. This can be achieved by means of the
arm 3, and possibly through the intermediary of centring
supports 12 engaging the mould surface preferably on
less 1important portions of. the skin which are +to- be
covered later on or which are to be cut out._..

According to a further aspect of the
method according to the invention, the mask 4 is placed
with its edges .11 on top of upstanding edges 13 on the
mould surface 2, iIn particdular at the parting 1line
between the two elastomeric materials where this line
remains visibly important. At the other locations,
where the parting 1line . between both elastomeric
materials willl be less important, for example hidden
behind strips, such upstanding edges 13 may be omitted
or reduced.  When 1indicating that  the edges 11 _are
placed on top of the upstanding edges 13, this does not
mean that the mask 4 has to-actually contact these edges
13 but could also be placed on a certaln distance above
these edges 13 . as .1t will be clear hereinafter.

At the upstanding edges 13, the first
elastomeric material 7 1s sprayed onto one side thereof.
and partially onto the edges 11 of the mask 4, with a
gap being preferably achieved between the elastomeric
material 7 sprayed onto the upstanding edge 13 and the

mask 4, as can be seen clearly 1in Figures 2 to 9.
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In the embodiment of Figure 2, this gap is
mainly achieved by the fact that the edge 11 of the mask
4 projects over the upstanding edge 13. 1In this way,
the distance between the edge 11 of the mask 4 and the

5 mould surface 2, measured in the spray direction 14 of
the spray beam next to the edge 11, comprises in par-
ticular 0.5 to 20 mm, and more particularly 1 to 6 mm.
The distance A over which the edge 11 projects over the
upstanding edge 13 is usually smaller than the height H

10 0of the upstanding edge 13.

As shown in Figure 3, the edge 11 of the
mask 4 does not always have to project over the upstand-
ing edges 13, but a distance between the edge 11 of the
mask 4 and the mould surface 2 could possibly also be

15 obtained in accordance with the first aspect of the
invention by an appropriate curvature of the mould
surface 2, more particularly of the top of the upstand-
ing edges 13.

' In order to avoid run off of elastomeric

20 material 7 from the edge 11 of the mask 4, this edge 11
preferably tapers off towards its free extremity and has
a top surface forming an angle a of 0 to 89° with a
plane parallel to the mould surface 2, more particularly
an angle a of 10 to -60° and preferably an angle « of

25 about 30°.

After a few sprayings, the top surfaces of
the edges 11 of the mask 4 have to be cleaned. In the
preferred embodiment of Figure 4, . the portion of the
mask 4 to be cleaned is considerably reduced by the

30 presence of .an additional cutting edge 15 on the edges
11. 1In this way, the surface of the mask 4 behind the
cutting edge 15 does not have to be cleaned very rég-
ularly but the layer of elastomeric material sprayed
thereon can be easily torn off once in a while.

35 - Referring to Figures 1 to 4, the mask 4

may consist of a generally flat surface covering the
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portion 3 of the mould surface 2. However, as shown 1in
Figures 5 to 9, the mask 4 may also consist of a plate
placed in an upright position 1in particular onto the
upstanding edges 13. This mask 4 does not necessarily
have to be placed in line vertically on top of the
upstanding edges 13, but could possibly be inclined, 1in
particular away from the portion 3 of the mould surface
2 shielded off by the mask 4 as shown in Figure 8. This
situation arises for example in the case of complex
moulds, the mould surface of which 1s. not horizontally
while the mask 1s to be positioned in a vertical direc-
tion.

In order to prevent first elastomeric
material from penetrating between the mask 4 and the top
of the upstanding edges 13, the bottom surface of the
edges 11 of the mask 4 should be wilde enough, depending
on the inclination of this bottom surface. This latter
surface may form for example an angle 8 of 1 to 135°
with an upright symmetry plane through the upstanding
edges 13, more particularly an angle 8 of about 90°. An

example of an angle 8 different from 90° can be seen in

Figure 6. T i =i

In Figures 2 to 9, a downward flange 16 is
provided on the bottom surface of the mask edges 11,
along the upstanding edges 13, on the side of the
portion 3 of the mould surface to be masked, for permit-
ting to achieve an accurate positioning of the mask 4.
Further, these downward flanges 16 help to prevent small
spray particles, which may possibly be subjected to
turbulences, from penetrating between the mask 4 and the
upstanding edges 13, especlally on places where the
edges 11 of.the mask 4 possibly do not fit "accurately
onto the upstanding edges 13 as shown 1n Figure 7. As
shown in Figures 8 and 9, the flanges 16 do not necess-
arily have to be parallel to the upstanding edges 13 so

that the mask 4 can be removed in other directions,
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especially in the case of complek. moulds as mentioned
hereinabove with reference to Figure 8.
In the embodiment shown in Figure 6, these
downward flanges 16 are replaced by a recess 17 in the
5 bottom surface of the mask edges 11. Figure 7 shows a
combination of a recess 17 and a downward flange 16.
The length of the downward flanges 16 is of Course
limited by the height of the upstanding edges 13.
The height H of the upstanding edges 13
10 can vary within wide limits but usually between 1 and
20 mm and more particularly between 2 and 8 mm. Prefer-
ably, this height H comprises 3 to 5 mn.

The width of the edges 13, measured at
about half the height thereof, comprises usually at

15 least 0.5 mm, more particularly 1 to 5 mm and preferably
about 2 to 3 mm. This width, determining the correspon-
ding width of the recess in the elastomeric skin, will
have an important influence, just as the height of the
upstanding edges, on the aesthetic appearance of the

20 parting line between the different elastomeric materials
Oor colours of the produced skin.

In view of obtaining a sufficiently thick
layer of second elastomeric material on top o©of the
upstanding edges 13, the top thereof is advantageocusly

25 curved with a curvature radius R1 which is preferably
equal to about half of their width. This curvature

radius comprises for example 1 mm. Different possible

shapes of the upstanding edges 13 are shown schemati- -

cally in Figures 10 to 12, the upstanding edge shown in
30 Figure 11 fitting more particularly well to the masks 4
shown in Figures 8 and 9. These Figures 10 and 12 also
show that the base of the upstanding edges 13 may be
angular or curved according to a curvature radios R?
which may be different from the curvature radius R1 of
35 the top of the upstanding edges 13. The curvature
radius R2 is generally comprised between 0 and H-R1 or



WO 95/32850

10

15

20

25

30

35

2191083

even between 0 and H on the side of the masked portion
3. It will be clear  that both the top and the base of
the upstanding edges 1l3_may be curved irregularly.

As to the elastomeric. materials used in
the method according to the present invention, reference
is made in particular to the light-stable polyurethane
elastomeric materials disclosed. in EP-A-0379246 of. the
present applicant, which 1s 1incorpcrated herein by way
cf reference. Further, reference 1s made 1;0 EP-A~
0303305, also in the name of_the present applicant, with
respect to the possible spray technique and spray
nozzles for_applying the different elastomeric layers.

This EP-patent application is also incorporated herein

by way of reference.

. . - - . .Finally, reference is made to"the tech-
nigque described 1in WO 93723237 iIn the name of _the
present applicant, which can be used_tc make moulded
pieces’ consisting entirely of polyurethane. These
moulded pileces comprise 1n particular an elastomeric
skin and a foam backing layer, both of particular
thicknesses, in order to achleve a so-called leather
touch. In this respect, the present invention enables
therefore to manufacture a.synthetic leather skin of
differently coloured porticdns. ~ The above PCT-patent
application 1is, 1in view of these advantageous effects,
also incorporated herein by way of reference.

The following example is given to illus-
trate the present invention. It will however be clear
that the skilled person will be able to conceive many
different examples on the basis of the hereinabove given
description of the 1invention and on the information
contained in the patent applications referred to herein-
above. In particular, it will be clear, that -skins
comprising more . than two differently _ coloured

elastomeric materials can be considered. .. . __ o

PCT/BE94/00037 .
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Example
In this exanple, an elastomeric
polyurethane skin for a dash-board wés made 1in an open
spray mould as shown 1in Figures 1 and 2. The mould
surface 2 was formed by a galvanoplate having a leather
grain. The upstanding edges 13 had a height H of 5 mm,
a width B of 3 mm and a top curved according to a radius
Rl of 1.5 mm. The base of the raised edges 13 was
curved also over a curvature radius R2 equal to 1.5 mm.
In a first step, the mask 4 being removed
from the mould surface 2, a release agent on the basis
of silicone, wax and solvent was sprayed onto the entire
mould surface 2. Subsequently, the mask 4 was placed on
the edges 13 to cover portion 3 of the mould surface 2.
In this position, a first elastomeric
material 7, in particular a polyol-isocyanate reaction
mixture was sprayed on the uncovered mould surface and
partially onto the mask 4, at a flow rate of 25 g/sec.,
the polyol component pressure being 150 bars and the
pressure of the isocyanate component being 100 bars.

Characteristics of the polvol (first componen

e — . - e — TS —_——  — onem —— " = e * e— . —— e T

Formulation in parts by weight
Polyether-triol which is obtained by

adding propylene oxide and ethylene

oxide to glycerin as an initiator
(OH index : 35 ; primary OH radical

content : 80 %) 100 ‘
Ethylene glycol : 5
N!'*N-dimethylbutanediamine : 5
Lead octoate (33 % lead metal) 0.7

i Black colour paste : 5
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1 socvanate

2. Characteristics of the

— ——
Formulation in parts by welight - =
Quasi-prepolymer (100 parts isophorone-

diisocyanate + 13.28 parts dipropylehe glycol

(final content of NCO groups : 26%) : ' 67.1
dimethylstanodineodecanoate - ) 1
68.1

e —————————————— — —1
N . am e — S s

polyolcomgonent _ 115.7 _

Ratioc : — atd —
lsocyanatecomponent 68.1

|

!

i
o
~J

As soon as the first polyurethane reaction
mixture was sprayved onto the mould surface 2, the mask
4 was removed and a second polyurethane reaction mixture
9, having the same composition as the first one, except
for the presence of 5 parts of grey colour paste instead
of black colour paste in the polyol component, was
sprayed onto the remaining portion 3 of the mould
surface 2 and partially onto the layer of first reaction
mixture. This second reaction mixture 1is preferably
applied when the first-one is still sticky to obtain a
good adhesion between both lavers. . . R -

In the present example, both elastomeric
materials were applied in a layer of about 0.4 mm.
Subsequently, a backing layer of .a further elastomeric
material 19 was sprayed against the back of the first
and second elastomeric materilals to obtain a total skin
thickness of about 1 mm. This backing laver 19 was
achieved by means of a 1light-stable uncoloured
polyurethane reaction milxture having the same composi-
tion as the first and the second polyurethane reaction
mixture, the polyol component contalning however no

colour paste.
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The thus produced skin was processed
further to a dash-board by applying a polyurethane foam
layer 20 against the back thereof and a rigid support
21l.

Referring to Figure 13, the obtained two-
colour skin had a nicely finished parting line between
the differently coloured porticons since the actual
transition between the different materials in the recess

23 at this parting line, forming in fact a —gradual

transition zone 22, was well hidden from view. If

desired, this recess can.of course be filled up after-
wards or be closed by pressing and/or gluing the sides
thereof together.
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i. A method for manufacturing an elasto-
meric skin with surface portions of at least two elasto-
meric materials (7,9) by spraying said elastomeric
materials against a mould surface {2), in which method
a portion (3) of said surface (2} is' shielded off by
means of a mask (4) having at least one edge (11)
delimiting said portion (3), a laver of a first
elastomeric material (7) 1is sprayed onto said surface
(2) and onto said edge (11), <aid mask (4) is removed,
and a second elastomeric material (9) is sprayed onto
said portion (3) of said mould surface, characterized in
that said edge (11) of the mask (4) is placed on top of
at least one upstanding edge (13) on the mould surface
(2) delimiting together with gaid edge (11) said portion
(3) of this mould surface (2) and said first elastomeric
material (7) 1s sprayed onto one side of said upstanding
edge (13). |

2. A method according to claim 1, charac-
terized in that elastomeric materials ({7,9) of a differ-
ent colour are sprayed onto said mould surface (2).

| 3. A method according to claim 1 or 2,
characterized in that upon spraving the first
elastomeric material (7), said edge (11) of the mask (4)
is maintained at a distance from said mould surface (2)
such as to avoid contact between the layer of said first
elastomeric material (7) spraved onto the mould surface
(2) and said mask (4).

4. A method for manufacturing an elasto-
neric skin with surface portions of at least two elasto-~
meric materials (7,9) by spraying said elastomeric
materials against a mould surface (2), in which method
a portion (3) of sald surface (2) 1is shielded off by
means of a mask (4) having at least one edg‘e (11)
delimiting said portion (3), a layer of a first
elastomeric material (7) is spraved onto said surface
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(2) and onto said edge (11), said mask (4) is removed,
and a second elastomeric material (9) 1s sprayved onto
sald portion (13) of said mould surface, characterized
in that upon spraying the first elastomeric material
(7)), sald edge (11) of the mask (4) 1s maintained at a
distance from said mould surface (2) such as to avoid
contact between the laver of said. first elastomeric
material (7) sprayed onto the mould.surface (2) and said
mask (4).

5. A method according to. any one of the
claims 1 to 4, characterized in that a plastic backing
layer (20) is applied against the back of said laver of
elastomeric materials (7, 9) 1n particular by spraying.

6. A spray mould assembly for manufactu-
ring an elastomeric skin with surface portions of at
least two elastomeric materials (7,9) comprising a mould
(1), defining a mould surface (2), and at least one mask
(4) for shielding off a portion (3) of said mould
surface (2) and having at least one edge (11) delimiting
sald portion (3), characterized in that said mould
surface (2) comprises at least one upstanding edge (13)
delimiting together with said edge (11) of the mask (4)
sald portion (3) of the mould surface (2), said edge
(11) of the mask (4) being arranged to be placed on top
of this upstanding edge (13).

7. A spray mould assémbly according to
claim 6, characterized 1in that said edge (11) of the
mask (4) 1s arranged to project over said upstanding
edge (13) of the mould surface (2} when placed on top
thereof, more particularly over a distance smallexr than
the height (H) of the upstanding edge (13).

8. A spray mould assembly according to
claim 6 or 7, characterized in that said edge (11) of
the mask (4) has a bottom surface-forming an angle ()
6f 1 to 135° with an upright symmetry plane through the
upstanding edge (13), more particularly an angle (8) of
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70 To 110° and preferably an angle () of about 90° with
sald symmetry plane.

S. A spray mnould assémbly according to
any one of the claims 6 to 8, characterized in that said
upstanding edge (13) has a height (H) of 1 to 20 mm,
more particularly of 2 to 8 mm and preferably of 3 to
5 mm.

10. . A spray mould assembly according to
any one of the claims 6 to 9, characterized in that said
upstanding edge (13) has a width, measured at about half
the height thereof, of at least 0.5 mm, more particular-
ly of 1 to 5 mm and preferably of about 2 to.3 mm.

11l. A spray mould assembly according to
any one of the claims 6 to 10, characterized in that
sald upstanding edge (13) has a curved top with a curva-
ture radius (R1l) preferably equal to about half of its
width.

1l2. A spray mould assembly for manufactu-

ring an elastomeric skin with surface portions of at

least two elastomeric materials (7,9) comprising a mould
(1), defining a mould surfacé (2), and at least one mask
(4) for shielding off a portion (3) of said mould
surface (2) and having at least one edge (11) delimiting
said portion (3), characterized in that it comprises
means (5,12,13) for maintaining said edge (11) of the
mask (4) at a distance from the mould surface (2) upon
spraying a first one of said elastomeric materials (7)
such as to avold contact between the layer of said first
elastomeric material (7) sprayed onto the mould surface
(2) and said mask (4).

13. A spray mould assembly according to
claim 12, characterized in that sald means (5,12,13) are
arranged for maintaining said edge (11) at a distance,
measured in the spray direction (14}, of between 0.5 andg
20 mu from said mould surface (2), and more particularly
between 1 and 6 mm from said mould surface (2).
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14. A spray mould assembly according to

any one of the claims 6 to 13, characterized in that
sald edge (11) of the mask (4) has a top surface forming
an angle (a) of 0 to 89° with a plane parallel to the
mould surface (2), more particularly an angle (a) of 10
to 60° and preferably an angle (a) of. about 30° with
said parallel plane

15. A spray mould assembly according to
any one of the claims 6 to 14, characterized in that
said edge (11) of said mask (4) 1s provided with an
additional cutting edge (15).

16. An elastomeric skin with surface
portions of at least two elastomeric material (7, 9) and
made 1in particular by the method according to any one of
the claims 1 to 3, characterized in that said two
elastomeric materials (7, 9) are adhered to each otfther
along a parting line, at least a portion of which 1is

located in an outer recess (23) of the elastomeric skin.
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