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(67) An interior trim panel (12) for a vehicle door (10){figure 1-not shown) is provided according to alternative

methods. The interior trim panel (12) includes a bolster (16) to which a polyurethane skin (28) is molded
by a spraying operation. Expanded polyurethane foam (32) is sprayed over the polyurethane skin (28) and
a backing panel (50, 56) is either integrally formed or assembled to the polyurethane foam layer (32).
The bolster may be vacuum formed before being inserted into a mould in which the spraying steps are
performed to form the bolster/skin/foam assembly. The substrate may be assembled by applying an
adhesive layer between the foam layer and the substrate, or by placing the substrate on the foam layer
whilst it is curing or by placing the assembly in a reaction injection mould and injecting polyurethane in
the presence of chopped glass fibre or glass fibre mat 42.

26

k\\\\\\\\\\\\\\\\\\\\

27 IS A RS ES AT IS TE SF IS

SNIMIRY

227NN @ I RTRA

7
’

36

28~

38—

VY 9€L9Ll¥ ¢ 9O

Original Printed on Recycled Paper



30

g % 6 o3
( /
24 22




2/3

44 40

8
;////)‘,V/////////////////

?

46

AN

36

AL R P T S S A R T YT RN 3 £ L DR erAL ML S A SOOT TRV

/

42
32

28
N

/\&,

SN N N N W . . . . L . W N N N A A N

)
16 .
Fig-5
0 4 Inject Urethane =<
\ 50 42 5
\ ] N
N
N
N
36 A A R M M T R S AR W A RIS L B an i
\‘ B4
28\ 9
VLT T 77277 }\//7//////////7///
f . 28
Fig-6
50 42

12

Bl TR T T S Ty At S B T NrATO R

ey ey LYo, ) Y . . AL DGR
k\\\\\\\\\\\\ AT T I H I N T T T RS R R R iR NS

‘ 227272 CRLXIRMIIITRIRT R RTPA
SONNANANNN

AV

32

W

28

WA

o Fig-7



3/3

26
52
18

’ .
N\ '»‘.)‘;)‘;)))\,}))‘,)))))‘,)‘,)‘,)\,)‘,)‘,)\,)\A\
ANCESS

30

\\\\\\\\\

I N\’
‘;5\)\,)»\,}3)\,>\,)\,>\,)\,)\,}}}\,)\,)\,)‘;)\A

N

ANNM AN AN NN NN

V




10

15

20

25

30

2416736

METHOD OF MAKING AN INTERIOR PANEL FOR A DOOR AND AN
ARTICLE MADE THEREBY

The present invention relates to an interior trim
panel for a vehicle door and a method of making an interior

trim panel.

Vehicle designers may design the specified interior
trim for vehicle doors that include trim and bolster
portions and other soft padded areas. Padding is frequently
specified in certain areas, such as in areas near arm rests
or in areas where vehicle occupants make contact with their
hands or arms. Interior trim is frequently designed with
multiple appearance effects and feel by providing different
areas with different trim finishes. For example an interior
trim panel of a door may have wood appearance portions,
cloth surfaces, leather portions, and various textile

coverings.

Panel portions having different physical
characteristics may require multiple assembly operations to
join adjacent parts together by sealing or in conjunction
with adhesives. Labor costs generally tend to increase as
the number of assembly operations required to prepare an
interior trim panel for a door increase. Secondary
manufacturing operations require additional tooling,

fixtures and labor expense.

There is a need for an interior trim panel for a door
and a method of making an interior trim panel having
different portions that have a combination of different
surface finishes. Some surface coverings may be supported

by a relatively rigid bolster panel. There is a further
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need to provide such a method and article in a one-piece
construction that minimizes material and labor costs. It is
important that a high quality interior panel be provided
that reduces assembly time and the numberof assembly
operations required to provide the interior trim panel for
a door. There is also a need for an interior trim panel
that provides and alternative or improvements generally to

conventional panels.

It is therefore desirable to provide an improved trim
panel and method of making an interior trim panel which
addresses the above described problems and/or which offers

improvements generally.

According to the present invention there is provided
an interior trim panel and method of making an interior

trim panel as described in the accompanying claims.

In an embodiment of the invention there is provided
a method of making an interior trim panel for a vehicle
door. The method may comprise the steps of vacuum forming
a bolster and inserting the bolster into a mold. A
polyurethane skin is sprayed onto the mold and over one
side of the bolster to form a skin/bolster assembly. An
expandable polyurethane elastomer is sprayed onto the
polyurethane skin. The elastomer/skin/bolster assembly is
inserted into a reaction injection mold. A glass fiber
material is inserted into the reaction injection mold and
polyurethane is then injected into the reaction injection
mold to bond an elastomer/skin/bolster assembly and the
glass fiber to form a glass fiber-reinforced

layer/foam/skin/bolster assembly.

The glass fiber material may be a glass fiber mat or,
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alternatively, a quantity of chopped glass fiber. The
bolster may have a decorative element on the side opposite

to the side on which thepolyurethane skin is sprayed.

An alternative method of making an interior trim panel
of a vehicle door may comprise forming a Dbolster in a
vacuum forming process, inserting the bolster in a mold and
spraying a urethane skin onto the mold over one side of the
bolster to form a skin/bolster assembly. An expandable
polyurethane elastomer layer may then be sprayed onto the
polyurethane skin to form a foam/skin/bolster assembly. In
the alternative method, a substrate is assembled to the

elastomer layerof the foam/skin/bolster assembly.

The latter alternative, the step of assembling the
substrate may further comprise placing the substrate on the
foam layer while the elastomer layer is curing so that the
plate becomes adhered to the foam layer. Alternatively, the
step of assembling the substrate may further comprise
applying an adhesive between the foam layer of the

foamiskin/bolster assembly andthe substrate.

According to another aspect of an embodiment of the
invention, an interior trim panel for a vehicle door is
provided. The interior trim panel includes a Dbolster, a
urethaneskin layer covering one side of the bolster. A
portion of the skin layer extends outwardly from the
bolster. An expanded polyurethane layer 1is bonded to the
opposite side of the urethane skin layer from the bolster
and a backing layer is attached to the opposite side of the

expanded polyurethane layer from the urethane skin layer.

Other aspects of the invention as it relates to an

interior trim panel for a vehicle door may include



10

15

20

-4

providing a glass fiber-reinforced layer of relatively
rigid polyurethane that is applied in a reaction injection
molding operation. A cross-section of the trim panel at the
bolster may comprise a multi-layered structure comprising
the relatively rigid bolster panel, the urethane skin layer
applied over thebolster panel, the expanded polyurethane
layer, and the cover layer that is attached over the
expanded polyurethane layer. A cross-section of the trim
panel outboard of the bolster may comprise a multi-layered
structure including the urethane skin layer, the expanded
polyurethane layer, and the fiber-reinforced urethane layer
that is attached to the expanded polyurethane layer. A
cover layer is also attached over the fiber-reinforced
urethane layer. Alternatively, the portion of the trim
panel outboard of the bolster may comprise a multi-layered
structure comprised of the urethane skin layer, the
expanded polyurethane layer, the fiber-reinforced urethane
layer bonded to the expanded polyurethane layer, and the
cover layer that 1is attached over the fiber-reinforced

urethane layer.
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These and other aspects of the present invention will
be better understood in view of the attached drawings and
the following detailed description of the preferred

embodiments.

The present invention will now be described by way of
example only with reference to the following figures in
which:

FIGURE 1 is an interior perspective view of a vehicle
door having an interior trim panel made according to the
present invention;

FIGURE 2 is a cross-sectional view of a bolster panel;

FIGURE 3 is a cross-sectional view of a bolster panel
in a mold on which a polyurethane skin layer is sprayed;

FIGURE 4 is a diagrammatic cross-sectional view
showing the bolster panel in a mold to which a polyurethane
skin layer and an expanded polyurethane foam layer 1is
applied;

FIGURE 5 is a diagrammatic cross-sectional view
showing a cross-sectional view of a foam/skin/bolster
assembly being placed in an open reaction injection molding
die with a glass fiber reinforcement;

FIGURE 6 is a diagrammatic cross-sectional view of the
mold shownin Figure 5 and its closed position and also
illustrates the injection of urethane into a cavity
containing the glass fiber reinforcement;

FIGURE 7 is a diagrammatic cross-section view taken
along the line 7-7 in Figure 1 of an interior trim panel
after completion of the molding step illustrated in Figure
6;

FIGURE 8 is a diagrammatic cross-sectional view
showing the bolster panel in a mold to which a polyurethane
skin layer and an expanded polyurethane foam layer 1is

applied;
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FIGURE 9 is a diagrammatic cross-sectional view
showing a mold in which an injection mold plate is secured
to the foam/skin/bolster prior to removal from the tool;
and

FIGURE 10 is a diagrammatic cross-sectional view

showing the assembled plate and foam/skin/bolster assembly.

Referring to Figure 1, a vehicle door 10 is shown from
the inside to illustrate the interior trim panel 12.
Interior trim panel 12 includes a bolster 16 which is a
pre-formed insert. The bolster 16 is a styling design
element of the door that may have a different composition
and surface finish than other parts of the interior trim
panel 12. The bolster may be formed, for example, by a
vacuum-forming process and may have a wood-like appearance,

a metallic layer, or glossy finish.

Referring to Figure 2, a bolster 16 is shown to
include an edge rib 18. Edge rib 18 appears to be raised
relative to the other portions of the bolster 16, but in
actuality defines an indentation in the interior trim panel
12. Such indentations may be used to simulate sewing seams
in interior panel designs. When the bolster 16 is attached
to the interior trim panel 12, the edge rib 18 appears as

a recess in the interior trim panel 12.

Referring to Figures 3 and 4, the bolster 16 is loaded
into an open mold forming tool 22 with the edge rib 18
being received onto protrusions 24 in the tool 22. A spray
gun 26 sprays or otherwise dispenses a polyurethane
reactant mixture to form an polyurethane skin 28 over the
bolster 16 and on outboard areas 30 of the forming tool 22.

This subassembly may be referred to as a skin/bolster



10

15

20

25

30

assembly.

Referring to Figure 4, the spray gun 26 dispenses
expanded foam polyurethane 32 to form a layer of foam
polyurethane on the opposite side of the skin 28 from the
bolster 16. The spray gun 26 may be the same spray gun used
to dispense the skin or may be an interchangeable spray
head. If an interchangeable spray head is wused, an
articulated robot arm may be used to manipulate either

spray head.

Referring to Figure 5, a closed mold 36 is provided
that may receive the foam/skin/bolster assembly. The
foam/skin/bolster assembly must be removed from the tool 22
and loaded onto a lower mold 38 of the closed mold 36. An
upper mold 40 is also provided as part of the closed mold
36. A glass fiber reinforcement 42 comprising either a
glass fiber mat or chopped glass fiber is loaded into a
cavity 44 defined by the upper mold 40. A port 46 1is
provided in the upper mold 40 for the injection of a

reactant polyurethane mixture.

Referring to Figure 6, the mold 36 is shown in its
closed position with the upper mold 40 engaging the lower
mold 38. A source of polyurethane 48 is provided to inject
a reactant polyurethane mixture into the cavity 44 . The
reactant polyurethane mixture binds to the glass fiber
reinforcement 42 and also adheres to the expanded foam

polyurethane layer 32.

Referring to Figure 7, the completed interior trim
panel 12 is shown to include a bolster 16 over which a skin
layer is molded. The skin layer 28 extends outboard of the
polster 16. An expanded foam polyurethane layer 32 is
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bonded to the polyurethane skin 28. The glass fiber
reinforced layer 50, including the glass fiber
reinforcement 42, is molded over and bonded to the expanded
foam polyurethane layer 32 to complete the basic structural
elements of the interior trim panel 12. Other components

may then be assembled to the trim panel 12.

Referring to Figure 8, an alternative embodiment is
illustrated. The steps illustrated in Figures 2-4 are
repeated, resulting in the structure illustrated in Figure
8. The tool 22 supporting the bolster 16 has been coated
with the polyurethane skin 28 that is in turn covered by
the expanded polyurethane layer 32. The spray gun 26 (or
another adhesive applicator) may be used to dispense an

adhesive 52 onto the expanded foam polyurethane layer 32.

Referring to Figure 9, a preformed plate that may be
an injection molded plate is secured to the expanded foam
polyurethane layer 32 by the adhesive 52 applied in the
step shown in Figure 8. Alternatively the plate 56 could be
assembled to the expanded foam polyurethane 32 without an
adhesive if it is placed on the expanded foam polyurethane

layer 32 before it 1s cured and still inherently adhesive.

Referring to Figure 10, the completed interior trim
panel 12 is shown to include a bolster 16 to which a
polyurethane skin 28 is molded. A layer of expanded foam
polyurethane 32 is applied to the polyurethane skin 28.
Finally, the plate 56 is adhered by adhesive or by inherent
adhesive properties to the expanded foam polyurethane layer
32.

While embodiments of the invention have Dbeen

illustrated and described, it is not intended that these
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embodiments illustrate and describe all possible forms of
the invention. Rather, the words used in the specification
are words of description rather than limitation, and it is
understood that various changes may be made without
departing from the scope of the invention as defined in the

accompanying claims.
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CLAIMS

1. Method of making an interior trim panel for a
vehicle door, comprising:

forming a bolster;

inserting the bolster into a mold;

spraying a polyurethane skin onto the mold and over
one side of the bolster to form a skin/bolster assembly;

spraying an expandable polyurethane elastomer layer
onto the polyurethane skin to form a foam/skin/bolster
assembly; and

assembling a substrate to the elastomer layer of the

foam/skin/bolster assembly.

2. The method of claim 1 wherein the step of
assembling the substrate further comprises placing the
substrate on the elastomer layer while the elastomer layer
is curing wherein the plate becomes adhered to the

elastomer layer as it cures.

3. The method of claim 1 or 2 wherein the step of
assembling the substrate further comprises applying an

adhesive between the elastomer layer and the substrate.

4. Method of making an interior trim panel for a
vehicle door, comprising:

forming a bolster;

inserting the bolster into a mold;

spraying a polyurethane skin onto the mold and over
one side of the bolster to form a skin/bolster assembly;

spraying an expandable polyurethane elastomer onto the
polyurethane skin to form a foam/skin/bolster assembly;

inserting the foam/skin/bolster assembly and a glass

fiber material into a reaction injection mold; and
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injecting polyurethane into the reaction injection
mold that bonds to the foam/skin/bolster assembly and the
glass fiber to form a glass fiber-reinforced

layer/foam/skin/bolster assembly.

5. The method of claim 4 wherein the glass fiber

material is a glass fiber mat.

6. The method of claim 4 wherein the glass fiber

material is a quantity of chopped glass fiber.

7. The method of any preceding claim wherein the
bolster is wvacuum formed and has a decorative element on
the side opposite the one side on which the polyurethane

skin is sprayed.

8. An interior trim panel for a vehicle door,
comprising:

a bolster;

a urethane skin layer covering one side of the bolster
and having a portion extending outwardly from the bolster;

an expanded polyurethane layer bonded to the opposite
side of the urethane skin layer from the bolster; and

a backing layer attached to the opposite side of the

expanded polyurethane layer from the urethane skin layer.

9. The interior trim panel of claim 8 wherein a
bolster portion of the trim panel 1is a multilayered
structure comprised of the relatively rigid bolster panel,
the urethane skin layer applied over the bolster panel, the
expanded polyurethane layer that 1is sprayed over the
urethane skin layer, and the cover layer that is attached

over the expanded polyurethane layer.
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10. The interior trim panel of claim 9 wherein the
portion of the trim panel outboard of the bolster is a
multilayered structure comprised of the urethane skin
layer, the expanded polyurethane layer, and the
fiber-reinforced urethane layer attached to the expanded
polyurethane layer and the cover layer that is attached

over the fiber-reinforced urethane layer.

11. The interior trim panel of any one of claims 8
to 10 wherein the portion of the trim panel outboard of the
bolster is a multilayered structure comprised of the
urethane skin layer, the expanded polyurethane layer, the
fiber-reinforced urethane layer bonded to the expanded
polyurethane layer, and the cover layer that is attached

over the fiber-reinforced urethane layer.

12. The interior trim panel of any one of claims 8
to 11 wherein the backing layer further comprises a glass
fiber-reinforced layer of relatively rigid polyurethane

that is applied in a reaction injection molding operation.

13. The interior trim panel of claim 12 wherein the
fiber-reinforced urethane section is rigid glass reinforced

urethane.

14. The interior trim panel of claim 12 wherein the

backing layer is an injection molded member.

15. A method of making an interior trim panel
substantially as hereinbefore described with reference to,

and/or as shown in figures 1 to 10.

16. An interior trim panel made by the method of any

one of claims 1 to 7 or 15.
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17. An interior trim panel substantially as
hereinbefore described with reference to, and/or as shown

in figures 1 to 10.
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