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(57) Abrégée/Abstract:
A method of forming a vehicle trim member Is disclosed. The method includes placing a decorative element into a mold; forming a
substrate and bonding the substrate to the decorative element, and demolding the vehicle trim member. The step of forming the
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substrate comprises the steps of introducing a first liguid resin material (e.g., Isocyanate) and a second liquid resin material (polyol)
to a mixhead to form a mixed resin material and introducing the mixed resin material into a mold and against the decorative

element. The decorative element may be formed from aluminum, alloys, thermoplastic, thermoset, elastomer, metal, wood, leather,

or fabric.



woO 2007/117463 A1 I D000 ORI AR 00

CA 02648601 2008-10-06

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘,

International Bureau

(43) International Publication Date
18 October 2007 (18.10.2007)

(51) International Patent Classification:
B60OR 13/02 (2006.01)

(21) International Application Number:
PCT/US2007/008305

(22) International Filing Date: 2 April 2007 (02.04.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/790,420 7 April 2006 (07.04.2006) US

(71) Applicant (for all designated States except US): JOHN-
SON CONTROLS TECHNOLOGY COMPANY
[US/US]; 915 East 32nd Street, Holland, Michigan 49423
(US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): DAVAGE, Steven

(54) Title: VEHICLE DECORATIVE TRIM

~ II&IIIIIIIIIHIA&'I//A

400 B

\,A/"?O 49

i

7 7
7 7
éﬂ"ﬁ'ﬂ/ﬁ? 97 ﬁw/ﬁ
40q 42 46
44 —~T2
C o

PSR EEE

—
7. 2
~ S e n\\\‘ “01\'\_“5}“\» e

4Q0 46

Yy LL

(10) International Publication Number

WO 2007/117463 Al

[US/US]; 3526 Lincoln Road, Hamilton, Michigan 49419
(US).

(74) Agent: KILE, Mary, M.; Foley & Lardner, LLP, 777 East
Wisconsin Avenue, Milwaukee, Wisconsin 53202 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ. EC., EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, K7, LA, L.C, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

[Continued on next page]

(57) Abstract: A method of forming a vehicle trim
member is disclosed. The method includes placing a
decorative element into a mold; forming a substrate and
bonding the substrate to the decorative element, and
demolding the vehicle trim member. The step of forming
the substrate comprises the steps of introducing a first
liquid resin material (e.g., isocyanate) and a second liquid
resin material (polyol) to a mixhead to form a mixed
resin material and introducing the mixed resin material
into a mold and against the decorative element. The
decorative element may be formed from aluminum, alloys,
thermoplastic, thermoset, elastomer, metal, wood, leather,
or fabric.
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VEHICLE DECORATIVE TRIM

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. Provisional Application No.
60/790,420, filed April 7, 2006, which is incorporated herein by this reference.

Background

[6002] This disclosure relates to a decorative trim member for a vehicle interior.
The disclosure more specifically relates to a vehicle decorative trin member formed by
reaction injection molding a urethane material against a decorative element such as metal,
wood, leather, fabric, cork or other materials used for use in a vehicle interior.

[0003] It 1s known to provide for a decorative trim member that may be used for a
vehicle interior. Such known decorative trim members may be manufactured by attaching a
decorative element, such as aluminum, to a previously-molded, rigid plastic substrate by a
crimping operation, a heat staking operation, fasteners, or other physical attachment
technique. It is also known to manufacture such known decorative trim members by
injection molding a plastic against the decorative trim. However, such known techniques
are expensive to manufacture do not realize certain advantageous features (and/or
combinations of features). For example, crimping, heat staking, and other attachment
operations require tooling investment and additional ’quality inspections. An injection
molded substrate will shrink away from the decorative element. In both cases, the trim
element will be separated from the substrate. It is also know to use reaction injection
molding of urethane as a foam for cushioning and as a show surface “skin”. However, such
materials and methods are not know to be used as a structural element that carries the trim
piece to the vehicle.

[0004] To provide an inexpensive, reliable, and widely adaptable decorative trim
member that avoids the above-referenced and other problems would represent a significant

advance in the art.
Summary

[0005] There is disclosed a method of forming a vehicle tnrn member comprising
placing a decorative element into a mold; forming a substrate and bonding the substrate to
the decorative element, and demolding the vehicle trim member. The step of forming the

substrate comprises the steps of introducing a first liquid resin material (e.g., isocyanate)
-1-
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and a second liquid resin material (polyol) to a mixhead to form a mixed resin material and
introducing the mixed resin material into a mold and against the decorative element. The
decorative element may be formed from aluminum, metals, alloys, thermoplastic, thermoset,
elastomer, wood, leather, or fabric.

[0006] There is also provided a vehicle trim member comprising a decorative
element and a substrate coupled to the decorative element. The substrate is maintained in
position by in-turned edges of the decorative element. The substrate can be composed of a
urethane resin.

[0007] This disclosure further relates to various features and combinations of
features shown and described in the disclosed embodiments. Other ways in which the
objects and features of the disclosed embodiments are accomplished will be described in the
following specification or will become apparent to those skilled in the art after they have
read this specification. Such other ways are deemed to fall within the scope of the disclosed

embodiments if they fall within the scope of the claims which follow.
Description of the Drawings

[0008] FIG. 1 is a perspective view of a vehicle interior including decorative trim

members.
[0009] FIG. 2 is a top or front view of a decorative trim member according to an
exemplary embodiment.

[0010] FIG. 3 is a bottom or rear/back view of the decorative trim member of FI1G.

[0011] FIG. 4A is a fragmentary view of the decorative trim member of FIG. 3.

[0012] FIG. 4B is a fragmentary view of the decorative trim member of FIG. 2.

[0013] FIG. 5 is schematic representation of an apparatus'for manufacturing a
decorative trim member using reaction injection molding according to an exemplary
embodiment. |

[0014] FIGS. 6A through 6D illustrate various process steps for manufacturing a
decorative trim member using reaction injection molding according to an exemplary
embodiment.

[0015] FIG. 7 is a schematic process flow diagram of a method pf making the

decorative trim member according to an exemplary embodiment.
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Detailed Description

[0016] Before explaining a number of exemplary and alternative embodiments of
the vehicle decorative trims in detail it is to be understood that this disclosure is not limited
to the details of construction and the arrangement of the components set forth in the
following description or illustrated in the drawings. The decorative trim is capable of other
embodiments or being practiced or carried out in various ways. It is also to be understood
that the phraseology and terminology employed herein is for the purpose of description and
should not be regarded as limiting. For example, while the components of the disclosed
embodiments will be illustrated as a vehicle trim member for a designed for a door, the
features of the disclosed embodiments have a much wider applicability. For example, the
vehicle trim member design is adaptable for other instances where a decorative element is to
be added to another structure such as in any of a variety of commercial, industrial, c;fﬁce,
home, or eduéational environments. Further, the size of the various components and the
size of the decorative trim member can be widely varied. Also, it is important to note that
the term “decorative,” “trim,” and “substrate” are intended to be broad terms and not terms
of limitation. These components may be used with any of a variety of products or
arrangements and are not intended to be limited to use with vehicle applications.

[0017] Referning to FIG. 1, a vehicle interior 4 is shown with a door 6 and a partial
instrument panel 8. The door and the instrumeﬁt panel each include a decorative trim
member 10 coupled to the structural portion of the door or the instrument panel. The door
and instrument panel are shown by way of example and not limitation. A person having
ordinary skill in the art reviewing this disclosure would appreciate that the decorative trim
member may be mounted at any of a variety areas within a vehicle interior besides the door
and instrument panel, including but not limited to an overhead system, visors, pillars, cargo
areas, seating, consoles, and the like. The decorative trim member generally includes at
least a decorative element 12, a substrate 14, and mounting tabs 16.:

[0018] 'The decorative element 12 generally comprises a shell body with in-turned
edges 18 (See Fig. 4A) . The in-turned edges 18 may be at approximately 90 degree angle
relative to the adjacent portion of the shell body. Alternatively, the in-turned edges may be
any of a variety of angles relative to the adjacent portion of the shell body and may depend
on tooling feasibility and the desire of the producer to eliminate bonding requirements. The

n-turned edges are not necessary in every embodiment, but when include so that a
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mechanically locking condition is created between the cured substrate and trim, then any
adhesion requirements between the substrate and trim are removed and/or minimized.

[0019] According to a preferred embodiment shown in FIGS. 4A and 4B,
decorative element 12 comprises a plurality of apertures (e.g., holes, openings, etc.).
Aluminum is the preferred material for making the decorative element. However, other
materials can be used, including thermoplastic, thermoset, elastomer, metal, wood, leather,
fabric, or any of a variety of other materials desirable for use as a decorative element.

[0020] The decorative element 12 is coupled to the substrate 14 across
substantially its entire surface and/or by being molded with the in-turned edges 18 of the
decorative element 12 (e.g., captured, detained, confined, encapsulated, restrained, held,
secured, etc.). According to an exemplary embodiment as shown in FIGS. 4A and 4B,
plastic material used for the substrate 14 forms a mechamcal bond with at least a portion of
the plurality of apertures on the decorative element 12.

[0021] The mounﬁng taﬁs 16 are insert molded and provide a structure for
mounting of the decorative trim member 10 to the door, instrument panel, overhead system,
other vehicle interior, etc. According to an exemplary embodiment, the mounting tabs 16
are metal, but could be any of a variety of materials in alternative embodiments (e.g.,
plastic, etc.). The mounting tabs 16 may be “L” shaped, “U” shaped, curved, arcuate,
linear, or any of a variety of shapes and configurations according to the desired mounting
and mating arrangement.

.[0022] According to an exemplary embodunent, the substrate 14 is a structural
member and is formed by a plastic material. According to a preferfed embodiment, the
substrate 14 is formed by reaction injection molding (RIM) operation. RIM is the preferred
method of forming substrate because it injects at a lower pressure and at a lower
temperature, is less expensive tooling, is adaptable for insert tooling (e.g., the mounting
tabs), and uses less expensive materials than injection molding. Also, an injection molded
substrate may detach from the decorative element 12 due to shrinkage of the plastic as it
cools and solidifies, which may cause buzz, squeak, or rattle of the decorative trim member
10. According to a particularly preferred embodiment, the substrate 14 compnses reacted
polyurethane or PUR formed from pre-polymer urethane resin. Uniike known RIM
urethane applications (which use the urethane as a foam for cushioning and as a show

surface “skin”) RIM urethane form the structural element that carries the trim piece to the
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vehicle. According to alternative embodiments, the substrate 14 c{)mprises other urethane
resins and systems for RIM.

[0023] FIGURE 7 shows a method 20 of forming a decorative trim member 10
according to a preferred embodiment. In this process, the decorative piece or element 12
(e.g., metal, wood, leather, etc.) is received (step 22) and the tool is prepared (e.g.,
application of mold release, cleaning of tool, etc.) (step 24). The decorativp element 12 1s
loaded in the tool (step 26). An insert such as mounting tabs 18 m.fay also be placed in the
tool (step 28). The tool is closed (step 30) and the mix head 1s plaéed in tool (step 31)1f
necessary. Alternatively, the tool is closed after the urethane 1s injiected (i.e., “open pour”
process). The plastic resin (e.g., PUR) 1s then injected (step 32) toi form the substrate 14 and
air and/or carbon dioxide is vented from the mold tool (step 33). The plastic resin is
allowed to cure (partially or completely) (step 34), the tool 1S opened (step 35), and the
decorative trim member 10 1s removed/demolded (step 36) If necessary, the decorative
trim member 10 is deflashed and/or cleaned (step 37). The decorative trim member may
then be mounted or assembled 1n the vehicle interior or attached tctT another vehicle interior
component (step 38) using the mounting tabs 18 if provided. |

[0024] FIGURES 5 and 6A through 6D are schematic illustrations of a process for
manufacturing the decorative trim member 10. According to a preiferred embodiment, a
reaction injection molding (“RIM™) process for forming decorétive: trim member 10 is
shown according to an exemplary embodiment. It is preferred to u;se a RIM process for
control of the wall thicknesses of the edges and boss projections. As shown in FIGURE §, a
mold 40 having a cavity 42 is provided to receive the injected components used to form
decorative trim member 10 (e.g., the substrate). As illustrated in Elg. 6A, mold 40a
compnses an interior or mold surface 46 (e.g., cavity side) which 1:3 configured to couple to
a core surface 44 of core 49 in a sealing relation to define a cavity 42 (See Fig. 6C).
According to an exemplary embodiment, core surface 44 compriseis an (indented) profile 48
having the shape of projections (See Fig. 6A). Recesses 45 in profile 48 form the desired
contour in the substrate 14 (e.g., structural members, ribs, bosses, étc.). Core 49 (including
core surface 44, profile 48, and recesses 45) defines the surface coi:tlfiguration and overall
shape of decorative trim member 10 as the matenal 1njected into rr;old cavity 42 takes shape
as defined by profile 48 and surface 44. For illustrative purposes, an exemplary
embodiment of profile 48 of core surface 44 1s shown 1n FIGURE 6A Unlike known RIM

urethane applications (which use the urethane as a foam for cushioning and as a show
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surface “skin”)Rﬂ\/I urethane form the structural element that carries the trim piece to the
vehicle.

[0025] The RIM process uses polyurethanes to produce molded parts. The
polyurethanes begin as two liquid components — isocyanate and polyol. The isocyanate
material may be either an aromatic material (generally not light stable) or an aliphatic
material (generally light stable), or a combination of aromatic and aliphatic matenals.
When using an aromatic material, a paint or other covering may be applied for protection
from light. In exemplary embodiments, depending on how the polyurethane RIM system 1S
formulated, the parts molded with it can be a foam or a solid, and they can vary from
flexible to extremely rigid.

[0026] The RIM process is a chemical reaction between the two liquid
components, which are held in separate, temperature-controlled feéd tanks 50, 52 as shown
in FIGURE 5. Referring to FIGURE 5, the isocyanate and polyol jare fed from these tanks
50, 52 through separate supply lines 54, 56 to a metering devices 58, 60 into a mixhead 64.
According to an exemplary embodiment, when injection of the liquids into mold 40 begins,
the valves of the mixhead 64 open. The liquid reactants enter a chamber in mixhead 64 at a
predetermined pressure (e.g., lower than 3,000 psi) and are mixed by high-velocity
impingement. From the mix chamber, the liquid flows into the mold 40 at approximately
atmospheric pressure. Inside the mold 40, the liquid undergoes an exothermic chemical |
reaction which forms the polyurethane polymer in mold 40. According to various
exemplary embodiments, cycle times vary depending on the part sizes and reaction
conditions. In many cases, mold 40 may be injected with material and cured within about
ninety seconds. Demolding then follows.

[0027] FIGURES 6A through 6D show how the mold 1s formed in the cavity in
greater detail. Referring to FIGURE 6A, a release spray 66 is applied in and/or to cavity
40a. As shown in FIGURE 6A, release spray 66 is applied to mold surface 46. Release
spray 66 is intended to facilitate the removal of the decorative trim member from the mold
after demolding. Referring to FIGURE 6B, a paint spray 68 may be applied in and/or to
cavity 40a. As shown in FIGURE 6B, paint sp.ray 68 may also be applied to mold surface
46. Paint spray 68 provides light stability for aromatic based material (isocynate) as well as
an appropriate color and appearance characteristics for the finished product (e.g., decorative
trim member) in certain embodiments (not shown). Release spray 66 and/or paint spray 68

may be applied either manually or by a spray apparatus. According to various alternative



CA 02648601 2008-10-06
WO 2007/117463 PCT/US2007/008305

embodiments, the release spray and/or paint spray are not applied i and/or to the cavity.
Referring to FIGURE 6C, core 49 is positioned over mold 40a to form cavity 42 between
mold surface 46 and core surface 44. An injection region or portibn 70 1s provided through
core 49 to allow for the injection of material 72 into cavity 42. Referring to FIGURE 6D,
material 72 1s injected into cavity 42 between core surface 44 of core 49 and mold surface
46 of mold 40a. According to an exemplary embodiment, injected material 72 is injected at
an angle in the range of about 80 to 100 degrees relative to mold stirface 46. According to a
preferred embodiment, injected material 72 1s injected at approxirﬁately a 90 degree angle
with respect to cavity 40a. After being injected into cavity 42, injected material 72 is cured
and demolded after a period of time that depends on a number of factors such as
temperature, component material characteristics, etc. According to an exemplary
embodiment, injected maternal 72 is cured and demolded at a temperature above 100
degrees F. According to various exemplary embodiments, the cavity surface (for forming
the A-surface) and the core surface (for forming the B-surface) may comprise nickel shell
(e.g., electroplated, nickel vapor deposition, etc.), steel (machined,. etc.), aluminum
(machines, cast, etc.), spray metal alloys, etc. According to alternative embodiments, tool
materials may be “soft”, such as silicone, for use in low volume applications.

[0028] It 1s also important to note that the construction and arrangement of the
elements of the decorative trim member as shown 1n the preferred and other exemplary
embodiments is illustrative only. Although only a few embodiments of the present vehicle
decorative tnm have been described in detail in this disclosure, tthe skilled in the art who
review this disclosure will readily appreciate that many modifications are possible (e.g.,
variations in sizes, dimensions, structures, shapes and proportions of the various elements,
values of parameters, mounting arrangements, use of materials, colors, orientations, etc.)
without materially departing from the novel teachings and advantages of the subject matter
recited. For example, elements shown as integrally formed may be constructed of multiple
parts or elements show as multiple parts may be integrally formed, the operation of the
interfaces may be reversed or otherwise varied, the length or width of the structures and/or
members or connector or other elements of the system may be varied, the nature or number
of adjﬁstrnent positions provided between the elements may be varied (e.g. by vanations in
the number of engagement slots or size of the engagement slots or iype of engagement). It
should be noted that the elements and/or assemblies of the system ﬁmay be constructed from

any of a wide variety of materials that provide sufficient strength o?;r durability, in any of a
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wide variety of colors, textures and combinations. Accordingly, all such modifications are
intended to be included. Other substitutions, modifications, changes and omissions may be
made in the design, operating conditions and arrangement of the preferred and other

exemplary embodiments without departing from the spirit of the present disclosure.
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WHAT IS CLAIMED 1S:
1. A method of forming a vehicle trim member compr:;ising:

placing a decorative element into a mold;
forming a substrate and bonding the substrate to th§ decorative element by:
introducing a first liquid resin material and a second liguid resin -
material to a mixhead to form a mixed resin material; and
introducing the mixed resin material into a mold and against the
decorative element; and

demolding the vehicle trim member.

2. The method of claim 1, wherein the first liquid resin material is isocyanate.

3. The method of claim 2, wherein the second liquid resin material is polyol.

4. The method of claim 1, wherein the substrate 1s a ui_‘ethane resin.

5. The method of claim 4, wherein the process comprises a reaction injection
molding process.

0. The method of claim 1, further comprising adding I;nounting tabs to the mold

before introducing the mixed resin material.

7. The method of claim 1, wherein the decorative element is selected from a
group comprising at least one of or combinations thereof aluminur%l, metals, alloys,

thermoplastic, thermoset, elastomer, metal, wood, leather, or fabric.

8. The method of claim 1, wherein the substrate is reté;ined in place by being

bonded to the decorative element.

9. The method of claim 1, wherein the substrate 1s retémed in place by being

captured by in-turned edges on the decorative element
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10. A vehicle tnm member comprising:
a decorative element; and
a substrate coupled to the decorative element, wherein the substrate is

maintained in position by in-turned edges of the decorative element.

11.  The vehicle trim member of claim 1 wherein the substrate is composed of

resin material.

12. The vehiclé trim member of claim 2 wherein the resin material is urethane

resin.

' 13. The vehicle trim member of claim 1, wherein the decorative element 1s
selected from a group comprising at least one of aluminum, metals, alloys, thermoplastic,

thermoset, elastomer, metal, wood, leather, fabric, and combinations of such material.

14. The vehicle trim member of claim 1, including mounting tabs coupled to the

decorative element and substrate.
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Demold the decorative trim member
37
Deflash and/or clean the decorative trim member
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‘Mount the decorative trim member in the vehicle interior or to
another vehicle interior component
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