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ABSTRACT

A mask is used to make an article having two or more layers. The layers are formed from
either a paint or polyurethane elastomer composition. The article is made in a mold including a
surface defining a mold cavity and having a first and second effect region. For the method, a
mask is placed into the mold cavity adjacent the first effect region. Pressure is applied to the
mask to retain the mask adjacent the first effect region. A first composition is applied into the
mold cavity to form a first layer adjacent the second effect region. The mask is removed from
the first effect region. A second composition is applied into the mold cavity to form a second

layer adjacent the first effect region. Benefits of pressure applied to a mask are also realized

when making the article from a preformed part using the mask outside of a mold.
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A METHOD OF MAKING AN ARTICLE
FIELD OF THE INVENTION
[0001] The present invention generally relates to a method of making an article. More
specifically, the present invention relates to a method of making an article having two or

more layers. The article may be, for example, a headrest, a trim panel, a seat, a pillar trim

panel, an instrument panel, a door panel, or an armrest.

DESCRIPTION OF THE RELATED ART

[0002] “Masking-off” or “masking” 1s a common method of protecting a surface from
receiving paint when paint is being applied to an adjacent surface. In manufacturing,
masking may be used to make a multilayer or multi-tone skin having two or more layers.
For example, instrument panels, seats, headrests, armrests, trim panels, pillar panels, and
door panels for vehicles often include a skin that provides an aesthetically pleasing
covering. The skin commonly includes a relatively thin outer paint layer with a thicker
polyurethane é]astomeric backing layer. The outer paint layer provides a desired color
and UV degradation resistance quality of the skin. The elastomeric backing layer
provides a desired elastic tactile, strength, tear resistance, and water resistance quaiity of
the skin. The skin also presents a smooth, textured or grained pattern of the article.

[0003] The skins are typically made in a mold including a surface that defines a mold
cavity. To make a skin that includes a first color and a second color different from the
first color, 1.e. a two-tone skin, the surface has a first region and a second region in the
mold cavity. A mask is placed over the first region, and a first paint composition
corresponding to the first color of the skin is sprayed onto the second region to form a

first paint layer. The mask 1s then removed to expose the first region. A second paint
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composition corresponding to the second color of the skin is sprayed onto the first region
to form a second paint layer. Next, an elastomer composition is sprayed onto the back of
the first and second layers to form the elastomeric backing layer.

[0004] U.S. Pat. No. 6,444,303 to Al et al. (the ‘303 patent) discloses a method of
making‘a fabric-less skin in a mold including a surface that defines a mold cavity. The
method includes a coating step that involves the use of an in-mold coating station.
During the coating step, a mask is placed into a bottom of the mold cavity over a first
region. A first paint composition is then sprayed onto the surface of the mold to form a
first paint layer. The mask is removed from the mold cavity and cleaned. Next, a second
paint composition i1s sprayed onto the first region to form a second paint layer. A
polyurethane elastomer is then spayed onto the back of the paint layers to finish the
fabric-less skin. During the coating step, the force of gravity holds the mask against the
bottom of the mold cavity. Unfortunately, the mask can be lifted up and off of the
bottom of the mold cavity during spraying of the first paint composition, thereby painting
and contaminating the first region with the first paint composition. In addition,
placement of the mask in the mold cavity is limited due to the dependence on the force of
gravity to hold the mask in place.

[0005] U.S. Pat. No. 6,875,390 to Cowelchuk (the ‘390 patent) addresses the mask lifting
1ssue of the 303 patent. The ‘390 patent discloses a method of making a skin for an
instrument panel. The method uses a mold including a surface defining a mold cavity.
The surface has a first region and a second region in the mold cavity. A mask including
magnets is magnetically secured to the surface of the mold cavity over the first region. A

first paint composition corresponding to a first color of the skin is applied onto the

2



10

20

CA 02585402 2012-07-05

second region to form a first paint layer. The mask is then removed from the mold
cavity. A second paint composition corresponding to a second color of the skin is applied
onto the first region to form a second paint layer. An elastomer is then applied onto the
back of the paint layers to form an elastomeric backing layer. Due to the reliance on
magnets, the mask is limited to use in ferrous metallic molds. In addition, precise
incremental movement of the mask once magnetically attached to the surface is difficult
due to the magnetic attraction between the mask and the mold.

[0006] Both methods of the ‘303 and ‘390 patents also suffer from a lack of a complete
seal between the mask and the surface of the mold, particularly upon a textured or
patterned surface of the mold at an interface between the first and second regions. The
lack of seal results in a non-distinct line between the first and second colors of the skin.
{0007] Due to the deficiencies of the prior art, there 1s an opportunity to provide a
method of making an article. The article may be made in a mold using a mask that 1s
independent from the force of gravity, easy to manipulate and place, and compatible with
non-metallic molds in addition to ferrous and non-ferrous metallic molds. The article

may also be made from a preformed part using the mask. Specifically, with such
preformed parts, the apparatus of the mold is not necessarily required.

SUMMARY OF THE INVENTION AND ADVANTAGES

[0008] The present invention provides a method of making an article. The article

includes a first layer and a second layer. Pressure 1s applied to a mask to retain the mask

adjacent a region for masking purposes to make the article.
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More specifically, the present invention as claimed is directed to a method
of making an article in a mold including a surface defining a mold cavity with the
surface having a first effect region and a second effect region in the mold cavity,
said method comprising the steps of:

placing a mask into the mold cavity adjacent the first effect region and
defining an airtight envelope between the mask and the surface of the mold;

applying vacuum to the mask thereby evacuating the airtight envelope and
retaining the mask adjacent the first effect region;

applying a first composition into the mold cavity to form a first layer adjacent
the second effect region; removing the mask from the first effect region; and

applying a second composition into the mold cavity to form a second layer
adjacent the first effect region and over at least a portion of the first layer,

wherein the mask is formed from a composite material and has an inner
surface spaced from the surface of the mold such that the airtight envelope Is
defined between at least the inner surface of the mask and the surface of the mold,
and the mask and/or the mold defines a hole extending through the mask and/or the
mold and in fluid communication with the airtight envelope for evacuating the airtight
envelope during the step of applying vacuum to the mask, and

wherein the composite material comprises a mat formed from a reinforcing
fiber material and a curable resin.

[0009] So in one embodiment, the present invention provides a method of making

an article in a mold. The mold includes a surface that defines a mold cavity. The

/

surface has a first
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effect region and a second effect region in the mold cavity. For the method, a mask is
placed into the mold cavity adjacent the first effect region. Pressure is applied to the
mask to retain the mask adjacent the first effect region. A first composition is applied
into the mold cavity to form a first layer adjacent the second effect region. The mask is
removed from the first effect region. A second composition is applied into the mold
cavity to form a second layer adjacent the first effect region.

0010} In another embodiment, the present invention provides a method of making an
article from a preformed part. The preformed part includes an elastomeric backing layer
having a first side and a second side spaced from the first side. The first side includes a
first region and a second region. For the method, a first paint composition 1s applied onto
the elastomeric backing layer to form a first paint layer adjacent the first region. A mask
is placed onto the elastomeric backing layer adjacent the first region. Pressure is applied
to the mask to retain the mask adjacent the first region. A second paint composition is
applied onto the elastomeric backing layer to form a second paint layer adjacent the
second region. The mask 1s removed from the first region.

[0011] Accordingly, the present invention provides a cost-effective and simple method of
making an article. Pressure applied to the mask allows the mask to overcome the force of
gravity. To make the article in the mold, the mask may be placed on a plurality of
different surfaces within the mold cavity without the restrictions that exist when gravity
1s relied upon. For example, the mask may be retained on a vertical surface, a diagonal
surface, an upside-down horizontal surface, or a right-side-up horizontal surface of the

mold cavity. To make the article from the preformed part, the mask may be placed on a
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plurality of different surfaces on the preformed part such that the apparatus of the mold is
not required.
[0012] The use of pressure also allows for easy manipulation and placement of the mask
by simple control of the pressure. The mask is also easy to remove by simply reducing or
removing pressure from the mask. The mask may also be used in a wide range of molds,
such as tn composite molds or metallic molds. The mask may also be used in a wide
range of preformed parts.
[0013] Also, due to the use of pressure, a complete seal may be created between the mask
and the surface of the mold, thereby completely protecting the first effect region from
contamination. A complete seal may also be created between the mask and the preformed
part, thereby completely protecting the first region from contamination.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Other advantages of the present invention will be readily appreciated, as the same
becomes better understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:
[0015] Figure 1 1s an exploded perspective view of an instrument pane! of a vchicle and a
skin made 1n accordance with the present invention;
[0016] Figure 2 is a cross-sectional side view of one embodiment of the skin of Figure |
taken along line A-A;
[0017) Figure 3 1s a cross-sectional side view of another embodiment of the skin of
Figure 1 taken along line A-A;
[0018} Figure 4 is a cross-sectional side view of another embodiment of the skin of

Figure | taken along line A-A;
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[0019] Figure 5 is a cross-sectional side view of another embodiment of the skin of
Figure 1 taken along line A-A;

[0020] Figure 6 is a cross-sectional side view of another embodiment of the skin of
Figure 1 taken along line A-A;

[0021] Figure 7 is a cross-sectional perspective view of a mold including a surface
defining a mold cavity with the surface having a first effect region and a second effect
region in the mold cavity;

10022] Figure 8 is a cross-sectional perspective view of the mold of Figure 7 and a mask
retained adjacent the first effect region;

[0023] Figure 9 is a cross-sectional perspective view of the mold and the mask of Figure
8 illustrating a step of applying a first composition into the mold cavity to form a first
layer;

[0024] Figure 10 is a cross-sectional perspective view of the mold of Figure 9, after the
first layer is formed and the mask is removed, illustrating a step of applying a second
composition into the mold cavity to form a second layer;

[0025] Figure 11 is a cross-sectional perspective view of the mold of Tigure 10
illustrating a step of applying a polyurethane elastomer composition into the mold cavity
to form an elastomeric backing layer;

[0026] Figure 12 is a cross-sectional side view of a preformed part including the
elastomeric backing layer having a first side with the first side having a first region and a
second region and the mask retained adjacent the first region and illustrating a step of

applying a second paint composition onto the elastomeric layer to form a second paint

layer adjacent the second region; and



by | o Wit

CA 02585402 2007-04-19

[0027] Figure 13 is a cross-sectional side view of the skin of Figure 1 taken along line A-
A.

DETAILED DESCRIPTION OF THE INVENTION
[0028] Referring to the Figures, wherein like numerals indicate like parts throughout the
several views, an article made in accordance with a method of the present invention is
shown generally at 20.
[0029] In one embodiment, as shown in Figure 1, the article 20 is a skin for covering an
instrument panel 22 of a vehicle. While the article 20 is shown as a skin for covering the
instrument panel 22, it is to be appreciated that in other embodiments, the article 20 may
be further defined as at least one of a headrest, a trim panel, a seat, a pillar trim panel, an
instrument panel, a door panel, and an armrest.
[0030] Referring to Figures 2-6, the article 20 includes a first layer 24, 124 and a second
layer 26, 126. In one embodiment, as shown in Figures 2-5, the first layer 24, 124 and
the second layer 26, 126 are adjacent to each other, 1.e. the layers are substantially co-
planar. In one embodiment, the article 20 may have a distinct line between the first layer
24, 124 and the second layer 26, 126. In another embodiment, the first laycr 24, 124 and
the second layer 26, 126 may be slightly spaced from each other, thereby defining a gap
or recess there between. A slight overlap between the first layer 24, 124 and the second
layer 26, 126 may result in an overspray bump 62. In another embodiment, as shown in
Figure 6, the second layer 26, 126 is adjacent to and substantially overlaps the first layer
24, 124. In other embodiments (not shown), the article 20 may include three or more
adjacent layers in any combination of the relationships to each other as shown in Figures

2-6. For example, the article 20 may include red, white, and blue layers.
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[0031] The first layer 24, 124 is formed from a first composition and the second layer 26,
126 is formed from a second composition. The first and second compositions may be the
same or different from each other. In one embodiment, as shown in Figure 2, the first
composition is further defined as a first paint composition, and the first layer 24, 124 is
further defined as a first paint layer 24. Likewise, the second composition is further
defined as a second paint composition, and the second layer 26, 126 is further defined as
a second paint layer 26. The first and second paint compositions may be selected from
the group of acrylic-based paint compositions, polyester-based paint compositions,
polyurethane-based paint compositions, and combinations thereof. The paint layers 24,
26 provide a desired color, UV degradation resistance, texture, and/or grain pattern of the
article 20. The paint layers 24, 26 may include different texture or grain patterns, and
may further include different colors than each other. For example, as also shown in
Figure 2, the second paint layer 26 may have a textured surface 32, and the first paint
layer 24 may have a smooth surface.

10032] Alternatively, as shown in Figure 5, the first composition is further defined as a
first polyurethane elastomer composition, and the first layer 24, 124 is further defined as
a first elastomeric layer 124. Likewise, the second composition is further defined as a
second polyurethane elastomer composition, and the second layer 26, 126 is further
defined as a second elastomeric layer 124. The first and second polyurethane elastomer
compositions may include the reaction product of an isocyanate and a polyol. The
isocyanate may be selected from the group of aromatic 1socyanates, aliphatic 1socyanates,
and combinations thereof. The first and second polyurethane elastomer compositions

may also include a UV package and/or other additives that are known in the art. The
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elastomeric layers 124, 126 provide a desired color, elastic tactile quality, UV
degradation resistance, strength, tear resistance, water resistance, texture, and/or grain
pattern of the article 20. The elastomeric layers 124, 126 may include different texture or
grain patterns, and may further include different colors than each other. For example, as
shown 1n Figure 5, the second elastomeric layer 126 may have a textured surface 132 and
the first elastomeric layer 124 may have a smooth surface.

[0033] In other embodiments, combinations of paint compositions and polyurethane
elastomer compositions may be used for the respective first and second compositions.
For example, as shown in Figure 6, the first composition is further defined as the first
paint composition, and the first layer 24, 124 is further defined as the first paint layer 24.
The second composition is further defined as the second polyurethane elastomer
composition, and the second layer 26, 126 is further defined as the second elastomeric
layer 126. Conversely, in another embodiment (not shown), the first. composition is
further defined as the first polyurethane elastomer com'position, and the first layer 24, 124
is further defined as the first elastomeric layer 124. The second composition is further
defined as the second paint composition, and the second layer 26, 126 is further defined
as the second paint layer 26.

[0034] Referring to Figures 2 and 3, the article 20 may further include an elastomeric
backing layer 28. In one embodiment, as shown in Figures 2 and 3, the elastomeric
backing layer 28 is adjacent to and substantially overlaps the first layer 24, 124 and the
second layer 26, 126. The first layer 24, 124 and the second layer 26, 126 may be

relatively thin compared to the elastomeric backing layer 28. However, it is to be
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appreciated that the first layer 24, 124, the second layer 26, 126, and the elastomeric
backing layer 28 may each be of relatively the same thickness.

[0035] The elastomeric backing layer 28 is formed from a polyurethane elastomer
composition. The polyurethane elastomer composition may be the same or different from
the first and/or the second polyurethane elastomer compositions of the first layer 24, 124
and the second layer 26, 126 respectively. As such, the polyurethane elastomer
composition may include the reaction product of an isocyanate and a polyol. The
isocyanate may be selected from the group of aromatic isocyanates, aliphatic 1socyanates,
and combinations thereof. The polyurethane elastomer composition may also include a
UV package and/or other additives as known in the art. The elastomeric backing layer 28
formed from the polyurethane elastomer composition provides a desired elastic tactile,
strength, tear resistancé, and water resistance quality of the article 20.

[0036] Referring to Figures 3-5, the article 20 may further inciude a foam backing layer
30. In one embodiment, as shown in Figures 4 and 5, the foam backing layer 30 is
adjacent to and substantially overlaps the first layer 24, 124 and the second layer 26, 126.
In another embodiment, as shown in Figure 3, the foam backing layer 30 is adjacent to
and substantially overlaps the elastomeric backing layer 28. The first layer 24, 124 and
the second layer 26, 126 may be relatively thin compared to the foam backing layer 30.
However, it is to be appreciated that the first layer 24, 124, the second layer 26, 126, and
the foam backing layer 30 may each be of relatively the same thickness.

[0037] The foam backing layer 30 is formed from a polyurethane toam composition. The

polyurethane foam composition may include the reaction product of an isocyanate and a

polyol. The isocyanate may be selected from the group of aromatic isocyanates, aliphatic
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i1socyanates, and combinations thereof. The isocyanate and the polyol may be the same
or different from those of the polyurethane elastomer compositions set forth above.
Furthermore, the foam backing layer 30 i1s formed in the presence of a blowing agent.
The blowing agent may be selected from the group of physical blowing agents, chemical
blowing agents, and combinations thereof. The polyurethane foam composition may also
include a UV package and/or.-other additives as known in the art. The foam backing layer

30 formed from the polyurethane foam composition provides a desired elastic tactile and

kinetic energy absorption quality of the article 20.

[0038] In one embodiment, the method of making the article 20 occurs in a mold 34.
One example of a mold 34 that is suitable for purposes of the present invention is shown
in Figure 7. The mold 34 may be any suitable mold, such as an open or a closed-type
mold. In addition, the mold 34 may be formed from any suitable material. For example,
the mold 34 may be formed from a composite or metallic material. The mold 34 includes
a surface 36 that defines a mold cavity 38. The surface 36 has a first effect region 40 and
a second effect region 42 in the mold cavity 38. For purposes of the present invention,
“the first etfect region 40 includes any region that is meant to correspond to the first layer
24, 124 and the second effect region 42 includes any region that is meant to correspond to
the second layer 26, 126 of the article 20. The effect regions 40, 42 may have textured or
grained patterns formed therein. The effect regions 40, 42 may have different texture or
grain patterns, or they may both be the same. The texture or grain pattern of the effect
region 40, 42 may be transferred to the corresponding first layer 24, 124 or second layer
26, 126. For example, the first effect region 40 may have a texture pattern that results in

the second layer 26, 126 having the textured surface 32, 132 as shown in Figures 2 and 5.
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Likewise, the second effect region 42 may have a smooth surface pattern that results in
the first layer 24, 124 having the smooth surface as also shown in Figures 2 and 5. In
other embodiments (not shown), the surface 20 may include three or more effect regions
in the mold cavity 38 to result in different texture or grain patterns. In one embodiment,
the surface 36 defines a hole extending through the first effect region 40 into the moid
cavity 38 for supplying a fluid to and from the mold cavity 38. In other embodiments,
the surface 36 may define more than one hole extending through the first effect region 40
into the mold cavity 38. In yet other embodiments, the surface 36 may define one or
more holes extending through the second effect region 42 and optionally, thé first effect
region 40. The fluid may be a gas. For example, the fluid may be air.

[0039] To make the article 20 in the mold 34, the method of the present invention
includes the step of placing a mask 44 into the mold cavity 38 adjacent the first effect
region 40. Figures 8 and 9 show the mask 44 adjacent the first effect region 40. The
mask 44 is shaped and sized to cover the first effect region 40 in the mold cavity 38. In
one embodiment, the mask 44 may be pre-formed into a preset shape. In another
embodiment, the mask 44 may be custom-made for covering thc fiist etiect region 40 1n
the mold cavity 38. The mask 44 may be formed from any suitable material. For
example, the mask 44 may be formed from a fiber, polymeric, plastic, metallic, or
composite material.

[0040] To custom-make the mask 44, a reinforcing fiber material may be used to form a
mat. The reinforcing fiber material may be cut to slightly larger than the shape and size
of the first effect region 40 and formed into the mat having a desired shape to cover the

first effect region 40. The reinforcing fiber material may be selected from the group of

12
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mica fibers, glass fibers, carbon fibers, metal fibers, linear polyethylene fibers,
polypropylene fibers, polyester fibers, acrylic fibers, polycarbonate fibers, thermosetting
plastic fibers, thermosetting polymer fibers, and combinations thereof.

[0041] A resin is applied to the mat to saturate it. The resin may be selected from the
group of epoxies, unsaturated polyesters, vinyl esters, and combinations thereof.

[0042] A sealant is applied to the second effect region 42 such that the sealant encircles
the first effect region 40 adjacent a perimeter thereof. The sealant may be selected from
the group of RTV silicones, sheet waxes, and combinations thereof. The mat is then
placed onto the surface 36 of the mold cavity 38 substantially over the first effect region
40.

[0043] After the mat is in the mold cavity 38, a veil 1s placed into the mold cavity 38
over the mat and in contact with the sealant to create an airtight chamber encapsulating
the mat. The veil may be formed from a polymeric film. The veil defines an opening for
allowing air to be removed from the airtight chamber. A vacuum port 1s attached to the
veil at the opening. Vacuum is applied through the vacuum port for removing air from
the airtight chamber, thus drawing the resin into void spaces within the mat.

[0044) The resin in the mask 44 is cured and vacuum is removed. The veil and the mask
44 are then removed from the mold cavity 38, and the sealant 1s removed from the second
effect region 42. A peripheral edge 46 of the mask 44 is then finished to precisely shape
the mask 44 to conform to the ﬁrst-effect region 40. Finishing the peripheral edge 46 also
reduces any tolerance deviations between the mask 44 and the surface 36 of the mold 34.

The peripheral edge 46 may be finished, for example, by sanding.
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[0045] Sealant is applied to the peripheral edge 46 after finishing the peripheral edge 46
to form a flexible seal 48. The flexible seal 48 compensates for any tolerance variations
between the peripheral edge 46 of the mask 44 and the surface 36 of the mold 34. A
vacuum port 54 is attached to the mask at the hole 52. A handle 58 1s attached to the
mask 44 for manipulating and handling the mask 44. In other embodiments (not shown),
the mask 44 may be further customized. For example, the handle §8 may include a relief

valve. The relief valve allows a user of the mask 44 to quickly reduce pressure and

facilitates placement and removal of the mask 44.

[0046] To make the article 20 in the mold 34, pressure 1s applied to the mask 44 to retain
the mask 44 adjacent, i.e. on, the first effect region 40. Pressure may be applied by any
method or equipment known in the art. Pressure applied to the mask 44 may be
continuous or intermittent. Typically, pressure is applied by vacuum. For example,
pressure may be applied by a vacuum pump. In one embodiment, as shown in Figures 3
and 9, the mask 44 is pierced to define a hole 52. A vacuum line 50 is attached to the
vacuum poft 5§4. Vacuum is applied through the hole 52 in the mask 44 to retain the mask
44 adjacent the first effect region 40, The vacuum port 54 may bc used to regulate
vacuum applied to the mask 44 through the vacuum line 50. The vacuum port 54 may
also be used as a quick-connect/disconnect between the vacuum line 50 and the mask 44.
In another embodiment (not shown), pressure may be applied to the mask 44 through the
mold 34. As previously discussed, the surface 36 of the mold 34 may define the hole
extending through the surface 36 into the mold cavity 38. Vacuum 1s applied through the

hole in the surface 36 to retain the mask 44 adjacent the first effect region 40. When the

mask 44 is removed from the first effect region 40, the hole may be plugged to prevent
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contamination. Alternatively, the hole may be left open. Fluid, e.g., air, may then be
applied through the hole into the mold cavity 38 to clean debris from the hole. The debris
may be, for example, a mold release agent.

[0047] When the mask 44 is placed into the mold cavity 38, an airtight envelope 56 is
defined between the mask 44 and the surface 36 of the mold 34. While the mask 44 is
shown such that the airtight envelope 56 appears large, it is to be appreciated that in other
embodiments, the airtight envelope 56 may be small such that the mask 44 is
substantially adjacent the surface 36 of the mold cavity 38. In yet another embodiment, a
substantial portion of the mask 44 may abut the first effect region 40. It is to be
appreciated that the airtight envelope 56 may seal any fluid, and is not limited to air.
[0048] The first composition is applied into the mold cavity 38 to form the first layer 24,
124 adjacent, i.e. on, the second effect region 42. The first composition may be applied
by any suitable manner as known in the art. For example, the first composition may be
applied by spraying, by directing a powdered material, or by reactive injecting into the
mold cavity 38. Figure 9 shows a spray nozzle 60 applying the first composition into the
mold cavity 38 to form the first layer 24, 124. The mask 44 covers and protects the first
effect region 40 in the mold cavity 38 from the first composition. In another
embodiment, the first composition is directed by the spray nozzle 60 substantially
towards the second effect region 42 such that the first composition substantially avoids
the mask 44. It should be appreciated, that if a leak is present in the airtight envelope 56
and if the first composition enters through the leak, the first composition is drawn toward

the hole 52 in the mask 44 or the hole in the surface 36 such that the first composition

does not contaminate the first effect region 40.
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[0049] Optionally, a mold release agent may be introduced to the surface 36 of the mold
34 prior to the step of applying the first composition into the mold cavity 38. In another
embodiment, the mold release agent may be introduced to the surface 36 of the mold 34
prior to the step of placing the mask 44 into the mold cavity 38. The mold release agent
may be introduced to the surface 36 of the mold 34 by any suitable manner as known in
the art, such as by spraying. The-mold release agent may be selected from the group of
silicones, soaps, waxes, solvents and combinations thereof. The mold release agent may
be used to facilitate the removal of the article 20 from the mold cavity 38. The .mold
release agent may also be used to prevent the sealant layer 48 of the mask 44 from
adhering to the surface 36 of the mold 34.

[0050] After the first layer 24, 124 is formed, the mask 44 is removed from the first
effect region 40. The mask 44 may be removed by any method. For example, the mask
44 may be removed by reducing pressure applied to the mask 44 or by forcibly pulling
the mask 44 off of the first effect region 40. As set forth above, the mask 44 may include

the handle 58, which may be used to remove the mask 44. Figure 10 shows the mold 34
after the first layer 24, 124 is formed and the mask 44 is removed from the mold cavity
38.

[0051] After the mask 44 is removed, the second composition is applied into the mold
cavity 38 to form the second layer 26, 126 adjacent, i.e. on, the first effect region 40. The
second composition may be applied by any suitable manner as known in the art. For
example, the second composition may be applied by spraying, by directing a powdered
material, or by reactive injecting into the mold cavity 38. Figure 10 shows the spray

nozzle 60 applying the second composition into the mold cavity 38 to form the second
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layer 26, 126. In one embodiment, the second composition may be directed by the spray
- nozzle 60 substantially towards the first effect region 40 to prevent overlapping such that
the overspray bump 62 is minimized or prevented. In another embodiment, the second
composition may be directed by the spray nozzle 60 such that the second composition is
adjacent to and substantially overlaps the first layer 24, 124. In one embodiment, the
second composition 1s applied while the first layer 24, 124 is still wet. In another
embodiment, the first layer 24, 124 is cured or otherwise set to a generally hardened
condition to prevent mixing or cross-contamination with the second composition.

[0052] Optionally, the polyurethane elastomer composition may be applied into the mold
cavity 38 to form the elastomeric backing layer 28 after the step of applying the second
composition into the mold cavity 38. The polyurethane elastomer composition may be
applied by any suitable manner as known in the art, such as by spraying. Figure 11
shows the spray nozzle 60 applying the polyurethane elastomer composition into the
mold cavity 38 to form the elastomeric backing layer 28. In one embodiment, the
polyurethane elastomer composition is applied while the first layer 24, 124 and/or the
second layer 26, 126 is still wet. In another embodiment, the first layer 24, 124 and/or
the second layer 26, 126 is cured or otherwise set to a generally hardened condition to
prevent mixing or cross-contamination with the polyurethane elastomer composition.
[0053] In one embodiment, the polyurethane foam composition may be applied onto the
first layer 24, 124 and the second layer 26, 126 to form the foam backing layer 30. In
another embodiment, when the elastomeric backing layer 28 is present, the polyurethane
foam composition may be applied onto the elastomeric backing layer 28 to form the foam

backing layer 30. It is to be appreciated that the step of applying the polyurethane foam
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composition onto the first layer 24, 124, the second layer 26, 126 and/or the elastomeric
backing layer 28 to form the foam backing layer 30 may be followed while the article 20
is still within the mold cavity 38, or after the article 20 has been demolded from mold
cavity 38. The foam backing layer 30 may be applied by any suitable manner as known
in the art. For example, the foam backing layer 30 may be applied by pouring and/or by
reactive injecting the polyurethane foam composition onto the first layer 24, 124, the
second layer 26, 126, and/or the elastomeric backing layer 28 to form the foam backing
layer 30. In one embodiment, the polyurethane foam composition is applied while the
first layer 24, 124, the second layer 26, 126, and/or the elastomeric backing layer 28 is
still wet. In another embodiment, the first layer 24, 124, the second layer 26, 126, and/or
the elastomeric backing layer 28 is cured or otherwise set to a generally hardened
condition to prevent mixing or cross-contamination with the po]yure_thane foam
composition.

10054] While the above description focuses on making the article 20 in the mold 34, the
principle of applying pressure to the mask 44 for masking purposes may also be followed
to make the article 20 from a preformed part. Specifically, with such preformed parts, the
apparatus of the mold 34 is not necessarily required. Once the first and second paint
compositions are applied to the preformed part, as described below, the article 20 is
formed.

[0055] Referring to Figures 12 and 13, a preformed part is generally indicated at 62. The
article 20 made from the preformed part 62 includes the first paint layer 24 and the

second paint layer 26. Typically, as shown in Figure 13, the first paint layer 24 and the

second paint layer 26 are adjacent to each other, i.e. the paint layers 24, 26 are
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substantially co-planar. In one embodiment, the article 20 may have a distinct line
between the first paint layer 24 and the second paint layer 26. In another embodiment,
the first paint layer 24 and the second paint layer 26 may be slightly spaced from each
other, thereby defining a gap or recess there between. In yet another embodiment, the
second paint layer 26 is adjacent to and partially overlaps a portion of the first paint layer
24. In other embodiments (not shown), the article 20 may include three or more adjacent
paint layers in any combination of the relationships to each other as previously discussed.
For example, the article 20 may include red, white, and blue paint layers.

[0056] The first paint layer 24 is formed from the first paint composition and the second
paint layer 26 is formed from the second paint composition. The first and second paint
compositions may be the same or different from each other. The first and second paint
compositions may be selected from the group of acrylic-based paint compositions,
polyester-based paint compositions, polyurethane-based paint compositions, and
combinations thereof. The paint layers 24, 26 provide a desired color, UV degradation
resistance, texture, and/or grain pattern of the article 20. The paint layers 24, 26 may
include different texture or grain patterns, and may further include different celors than
each other. For example, as shown in Figure 13, the first and second paint layers 24, 26
may have a smooth surface.

[0057] Typically, the article 20, and therefore the preformed part 62 prior to making the
article 20, includes the elastomeric backing layer 28. The elastomeric backing layer 28
includes a first side 64 and a second side 66 spaced from the first side 64. The first side

64 includes a first region 68 and a second region 70 adjacent to the first region 68. In one

embodiment, as shown in Figures 12 and 13, the first side 64 of the elastomeric backing
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layer 28 is adjacent to the first paint layer 24 and the second paint layer 26. The first
region 68 of the first side 64 is adjacent the first paint layer 24 and the second region 70
of the first side 64 1s adjacent the second paint layer 26. For purposes of the present
invention, the first region 68 includes any region that is meant to correspond to the first
paint layer 24 and the second region 70 includes any region that is meant to correspond to
the second paint layer 26 of the article 20. The first paint layer 24 and the second paint
layer 26 may be relatively thin compared to the elastomeric backing layer 28. However,
it 1s to be appreciated that the first paint layer 24, the second paint layer 26, and the
elastomeric backing layer 28 may each be of relatively the same thickness.

[0058] The elastomeric backing layer 28 ts formed from the polyurethane elastomer
composition. The polyurethane elastomer composition may include the reaction product
of an isocyanate and a polyol. The isocyanate may be selected from the group of
aromatic isocyanates, aliphatic isocyanates, and combinations thereof. The polyurethane
elastomer composition may also include a UV package and/or other additives as known

in the art. The elastomeric backing layer 28 formed from the polyurethane elastomer

Bl A Sl b W S

composition provides a desired elastic tactile, strength, tear resistance, and water
resistance quality of the article 20.

[0059] Optionally, the article 20, and therefore the preformed part 62 prior to making the
article 20, may include a foam backing layer 30. In one embodiment, as shown in Figure
13, the foam backing layer 30 is adjacent to and substantially overlaps the second side 66
of the elastomeric backing layer 28. The first paint layer 24 and the second paint layer 26

may be relatively thin compared to the foam backing layer 30. However, it is to be
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appreciated that the first paint layer 24, the second paint layer 26, and the foam backing
layer 30 may each be of relatively the same thickness.

[0060] The foam backing layer 30 1s formed from the polyurethane foam composition.
The polyurethane foam composition may include the reaction product of an isocyanate
and a polyol. The isocyanate may be selected from the group of aromatic isocyanates,
aliphatic isocyanates, and combinations thereof. The isocyanate and the polyol may be
the same or different from those of the polyurethane elastomer compositions set forth
above. Furthermore, the foam backing layer 30 is formed in the presence of a blowing
agent. The blowing agent may be selected from the group of physical blowing agents,
chemical blowing agents, and combinations thereof. The polyurethane foam composition
may also include a UV package and/or other additives as known in the art. The foam
backing layer 30 formed from the polyurethane foam composition provides a desired
elastic tactile and kinetic energy absorption quality of the article 20.

[0061] To make the article 20 from the preformed part 62, the method of the present
invention includes the step of applying the first paint composition onto the elastomeric
backing layer 28 to form the first paint layer 24 adjacent the first region 68. The first
paint composition may be applied by any suitable manner as known in the art. For
example, the first paint composition may- be appilied by spraying or by directing a
powdered material onto the first region 68.

[0062]) After the first paint layer 24 has formed, the mask 44 is placed onto the
elastomeric backing layer 28 adjacent the first region 68. Figure 12 shows the mask 44
adjacent to the first region 68. The mask 44 1s shaped and sized to cover the first region

68 of the elastomeric backing layer 28. In one embodiment, the mask 44 may be pre-
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formed into a preset shape. In another embodiment, the mask 44 may be custom-made
for covering the first region 68 of the elastomeric backing layer 28. The mask 44 may be
custom-made as previously described above. The mask 44 may be formed from any
suitable matertal. In one embodiment, the mask 44 is placed onto the elastomeric
backing layer 28 adjacent the first region 68 while the first paint layer 24 is still wet. In
another embodiment, the first paint layer 24 is cured or otherwise set to a generally
hardened condition to prevent contamination or disturbance of the first paint layer 24 by
the mask 44.

{0063] Pressure is applied to the mask 44 to retain the mask 44 adjacent, i.e. on, the first
region 68. Pressure may be applied by any method or equipment known in the art.
Pressure applied to the mask 44 may be continuous or intermittent. Typically, pressure is
applied by vacuum. For example, pressure may be applied by a vacuum pump. In one
embodiment, as shown in Figure 12, the mask 44 is pierced to define the hole 52. The
vacuum line 50 is attached to the vacuum port 54 attached to the hole 52. Vacuum is
applied through the hole 52 in the mask 44 to retain the mask 44 adjacent the first region
68. The vacuum port 54 may be used to regulate vacuum applied to the mask 44 through
the vacuum line 50. The vacuum port 54 may also be used as a quick-connect/disconnect
between the vacuum line 50 and the mask 44. As shown in Figure 12, the mask 44 may
include the flexible seal 48. The flexible seal 48 compensates for any tolerance
variations between the mask 44 and the first region 68.

[0064] As shown in Figure 12, when the mask 44 is placed onto the elastomeric backing

layer 28, the airtight envelope 56 1s defined between the mask 44 and the ﬁrs't paint layer

24. While the mask 44 is shown such that the airtight envelope 56 appears large, it 1s to
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be appreciated that in other embodiments, the airtight envelope 56 may be small such that
the mask 44 is substantially adjacent the first paint layer 24. In yet another embodiment,
a substantial portion of the mask 44 may abut the first paint layer 24. It is to be
appreciated that the airtight envelope 56 may seal any fluid, and is not limited to air.

[0065] After the mask 44 is retained adjacent the first region 68, the second paint
composition 1s applied onto the elastomeric backing layer 28 to form the second paint
layer 26 adjacent, 1.e. on, the second region 70. The second paint composition may be
applied by any suitable manner as known in the art. For example, the second paint
composition may be applied by spraying or by directing a powdered material onto the
second region. Figure 12 shows a spray nozzle 60 applying the second paint composition
onto the second region 70 to form the second paint layer 26. As shown in Figure 12, the
mask 44 covers and protects the first region 68 and the first paint layer 24 from the
second paint composition. It should be appreciated, that if a leak is present in the airtight

envelope 56 and if the second paint composition enters through the leak, the second paint

composition 1s drawn toward the hole 52 in the mask 44 such that the second paint

[0066] After the second paint composition is applied to the second region 70, the mask
44 is removed from the first region 68. The mask 44 may be removed by any method.
For example, the mask 44 may be removed by reducing pressure applied to the mask 44
or by forcibly pulling the mask 44 off of the first region 68 of the article 20. In one

embodiment, the mask 44 is removed from the first region 68 while the second paint

layer 26 is still wet. In another embodiment, the first paint layer 26 is cured or otherwise
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set to a generally hardened condition to prevent contamination or disturbance of the
second paint layer 26 during the step of removing the mask 44.

[0067] Obviously, many modifications and variations of the present invention are
possible in light of the above teachings. The invention may be practiced otherwise than

as specifically described within the scope of the appended claims.

24



10

20

CA 02585402 2012-07-05

WHAT IS CLAIMED IS:

1. A method of making an article in a mold including a surface defining a mold
cavity with the surface having a first effect region and a second effect region in the
mold cavity, said method comprising the steps of:

placing a mask into the mold cavity adjacent the first effect region and
defining an airtight envelope between the mask and the surface of the mold;

applying vacuum to the mask thereby evacuating the airtight envelope and
retaining the mask adjacent the first effect region;

applying a first composition into the mold cavity to form a first layer adjacent
the second effect region; removing the mask from the first effect region; and

applying a second composition into the mold cavity to form a second layer
adjacent the first effect region and over at least a portion of the first layer,

wherein the mask is formed from a composite material and has an Inner
surface spaced from the surface of the mold such that the airtight envelope Is
defined between at least the inner surface of the mask and the surface of the mold,
and the mask and/or the mold defines a hole extending through the mask and/or the
mold and in fluid communication with the airtight envelope for evacuating the airtight
envelope during the step of applying vacuum to the mask, ana

wherein the composite material comprises a mat formed from a reinforcing

fiber material and a curable resin.

2. The method as set forth in claim 1, wherein the first effect region defines a
first texture and the second effect region defines a second texture different than the

first texture.

3. The method as set forth in claim 1, wherein the steps of applying the first and
second compositions are further defined as spraying the first and second

compositions.
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4. The method as set forth in claim 1, further comprising the step of introducing
a mold release agent onto the surface of the mold prior to the step of applying the

first composition into the mold cavity.

5. An article made according to the method as set forth in claim 1.

6. The article as set forth in claim 5, further defined as at least one of a
headrest, a trim panel, a seat, a pillar trim panel, an instrument panel, a door panel,

and an armrest.

/. The method as set forth in claim 1, wherein the mold is an open mold and the
mask defines a hole extending through the mask and in fluid communication with
the airtight envelope, wherein the step of applying vacuum to the mask is further
defined as applying vacuum through the hole in the mask thereby evacuating the

airtight envelope and retaining the mask adjacent the first effect region.

8. The method as set forth in claim 1, wherein the mold defines a hole
extending through the first effect region in the mold cavity and in fluid
communication with the airtight envelope, wherein the step of applying vacuum to
the mask is further defined as applying vacuum through the hole in the surface

thereby evacuating the airtight envelope and retaining the mask adjacent the first

effect region.

9. A method as set forth in claim 7, wherein the step of applying vacuum
through the hole in the mask is further defined as applying vacuum through the hole

In the mask with a vacuum pump.

10. A method as set forth in claim 1, wherein the mat is a glass fiber mat having

void spaces and the curable resin is an epoxy that is disposed in and cured in the
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void spaces and wherein the mask retains its shape during the steps of said

method.

11. A method as set forth in claim 1, wherein the hole is defined by the mask and
the hole is spaced from a peripheral edge of the mask such that the step of applying
vacuum to the mask is further defined as applying vacuum through the hole In the
mask thereby evacuating the airtight envelope and retaining the mask adjacent the

first effect region.

12. A method as set forth in claim 11, wherein the step of applying vacuum
through the hole in the mask is further defined as applying vacuum through the hole
in the mask with a vacuum pump and further comprising the step of providing a
vacuum line in fluid communication between the vacuum pump and the hole for

applying vacuum to the mask.

13. A method as set forth in claim 1, wherein the step of applying a first
composition is further defined as applying a first paint composition such that the first
layer is a first paint layer and the step of applying a second composition is further
defined as applying a second paint composition such that the second layer Is a
second paint layer and further comprising the step of applying a polyurethane
elastomer composition into the mold cavity to form an elastomeric backing layer
over at least a portion of each of the first paint layer and the second paint layer after

the step of applying the second paint composition into the mold cavity.

14.  The method as set forth in forth in claim 13, further comprising the step of
applying a polyurethane foam composition onto the elastomeric backing layer to

form a foam backing layer.

15. The method as set forth in claim 1, further comprising the step of forming the

mask in the mold prior to the step of placing the mask into the mold.
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16.  The method as set forth in claim 1, wherein the first composition is further

defined as a first paint composition.

17,  The method as set forth in claim 16, wherein the first paint composition Is
selected from the group of acrylic-based paint compositions, polyester-based paint

compositions, polyurethane-based paint compositions, and combinations thereof.

18. The method as set forth in claim 16, wherein the second composition Is

further defined as a second paint composition.

19.  The method as set forth in claim 18, wherein the second paint composition Is
selected from the group of acrylic-based paint compositions, polyester-based paint

compositions, polyurethane-based paint compositions, and combinations thereof.

20. The method as set forth in claim 18, further comprising the step of applying a
polyurethane elastomer composition into the mold cavity to form an elastomeric
backing layer after the step of applying the second paint composition into the mold

cavity.

21. The method as set forth in forth in claim 20, further comprising the step of

applying a polyurethane foam composition onto the elastomeric backing layer to

form a foam backing layer.

22 The method as set forth in claim 1, wherein the second composition is further

defined as a second paint composition.

23, The method as set forth in claim 1, wherein the first composition is further

defined as a first polyurethane elastomer composition.

24. The method as set forth in claim 23, wherein the second composition Is

further defined as a second polyurethane elastomer composition.
28
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95  The method as set forth in forth in claim 24, further comprising the step of

applying a polyurethane foam composition onto the first and second layers to form a

foam backing layer.

26.  The method as set forth in claim 1, wherein the second composition is further

defined as a second polyurethane elastomer composition.

27 The method as set forth in claim 1, further comprising the step of applying a
polyurethane elastomer composition into the mold cavity to form an elastomeric

backing layer after the step of applying the second composition into the mold cavity.

28.  The method as set forth in forth in claim 27, further comprising the step of

applying a polyurethane foam composition onto the elastomeric backing layer to

form a foam backing layer.
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