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METHOD OF MANUFACTURING A VEHICLE SEALING ASSEMBLY

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The subject application claims priority to and all of the benefits of U.S.

Provisional Application Serial No. 61/937,120, filed February 7, 2014, the contents of

which are expressly incorporated herein in their entirety.

FIELD OF THE INVENTION

[0002] The present disclosure relates generally to a sealing assembly for a vehicle

and to a method of manufacturing a sealing assembly.

BACKGROUND

[0003] Motor vehicles typically have windows that provide visibility into and out

of a passenger compartment of the vehicle. One or more of the windows may be

moveable relative to the vehicle body (such as a vertical moving window of a vehicle

door, etc.), while one or more of the windows may be stationary or fixed (such as a

quarter window on the vehicle door, etc.).

[0004] Sealing assemblies are typically disposed between a fixed and/or moveable

window and, for example, a vehicle door for forming a seal at an interface between

the window and the vehicle door. Many sealing assemblies that are currently

available are formed by a thermoplastic vulcanizate (TPV) and/or an ethylene

propylene diene monomer (EPDM) rubber. Combining these materials in a single

sealing assembly is difficult, because it is difficult to bond TPV and EPDM rubber.

[0005] Accordingly, the present invention aims at solving the problem(s) of the

prior art identified above.



SUMMARY

[0006] A sealing assembly for a vehicle having a fixed window and a panel

comprises a sealing body extruded from an elastomeric material formed from an

ethylene propylene diene monomer (EPDM). The sealing body has a base and first

and second legs spaced from one another extending from the base. The base and the

first and second legs define an interior surface and a first channel for receiving the

panel within the first channel. The base and the first and second legs further define an

exterior surface opposite the interior surface. The sealing body defines an overmold

region opposite the first channel extending along a portion of the exterior surface of

the sealing body. The sealing assembly further comprises a bonding layer of a first

thermoplastic vulcanizate (TPV) co-extruded onto the overmold region of the sealing

body. The sealing assembly further comprises a molded layer formed of a

thermoplastic vulcanizate (TPV) molded onto the bonding layer with the molded layer

defining a second channel for receiving the fixed window of the vehicle within the

second channel.

[0007] A method of manufacturing a sealing assembly for a vehicle having a fixed

window and a panel comprises the step of extruding an elastomeric material formed

from an ethylene propylene diene monomer (EPDM) to form a sealing body having a

base and first and second legs spaced from one another extending from the base. The

base and the first and second legs define an interior surface and a first channel for

receiving the panel within the first channel. The base and the first and second legs

further define an exterior surface opposite the interior surface. The sealing body

defines an overmold region opposite the first channel extending along a portion of the

exterior surface of the sealing body. The method further comprises co-extruding a



thermoplastic vulcanizate (TPV) onto the overmold region of the sealing body to form

a bonding layer. The method further comprises molding a thermoplastic vulcanizate

(TPV) onto the bonding layer to form a molded layer with the molded layer defining a

second channel for receiving the fixed window of the vehicle within the second

channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The advantages of the present disclosure 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. It is to be

understood that the drawings are purely illustrative and that the drawings are not

necessarily drawn to scale.

[0009] Figure 1 is a perspective view of a portion of an exterior of a vehicle

including a sealing assembly according to various embodiments of the present

disclosure.

[0010] Figure 2 is a cross-sectional view of the sealing assembly taken along line

2-2 in Figure 1.

[0011] Figure 3 is an exploded view of the sealing assembly of Figure 2.

[0012] Figure 4 is a cross-sectional view of the sealing assembly taken along line

4-4 in Figure 1.

[0013] Figure 5 is an exploded view of the sealing assembly of Figure 4.

[0014] Figure 6 is a cross-sectional view of another embodiment of the sealing

assembly for a vehicle.

DETAILED DESCRIPTION

[0015] Referring now to the figures, wherein like numerals indicate corresponding

parts throughout the several views, embodiments of the sealing assembly 100, 200,



300 are shown in the figures and are described in detail below. Figure 1 depicts a

portion of an exterior of a vehicle 10 having a vehicle body 12 and a plurality of doors

14 coupled to the vehicle body 12. As shown, the vehicle door 14 includes a window

frame 15 having an upper frame member 16, a lower frame member 17, and first 18

and second 19 side frame members. The window frame 15 supports a fixed window

20 and a moveable window 2 1 with a divider 22 separating the windows 20, 21. For

example, the upper frame member 16, the lower frame member 17, the first side

frame member 18, and the divider 22 collectively support the fixed window 20. Said

differently, the fixed window 20 is fixed within the window frame 15 by the frame

members 16, 17, 18 and the divider 22. The moveable window 2 1 is supported at

least by the side frame member 19 and the divider 22. For example, the moveable

window 2 1 is slidably supported by the side frame member 19 and the divider 22

when the moveable window 2 1 is in an open or partially open position, and the

moveable window 2 1 is supported by the upper frame member 16, the side frame

member 19, and the divider 22 when the moveable window 2 1 is in the closed

position. Additionally, the window frame 15 includes a flange 23 (as shown at least

in Figure 2 relative to the first side frame member 18), which generally follows the

contour of the vehicle door 14.

[0016] In an example, the vehicle body 12 further includes at least one vehicle

panel. As shown, the vehicle body 12 includes a rear panel 24 defining at least a

portion of the rear exterior of the vehicle 10. It is to be understood that the vehicle

body 12 may include additional vehicle panels, such as side panels, front panels, roof

panels, good panels, deck panels, etc.

[0017] An embodiment of the sealing assembly 100 is described below with

reference to Figures 2 and 3. The sealing assembly 100 is positioned along the first



side frame member 18. In this embodiment, the sealing assembly 100 forms a seal

between the first side frame member 18 and the rear panel 24. The sealing assembly

100 also forms a seal between the fixed window 20 and the first side frame member

18.

[0018] The sealing assembly 100 comprises a sealing body 102 extruded from an

elastomeric material formed from an ethylene propylene diene monomer (EPDM), a

bonding layer 104 of a first thermoplastic vulcanizate (TPV) co-extruded onto the

sealing body 102, and a molded layer 106 of a second thermoplastic vulcanizate

(TPV) molded onto the bonding layer 104. The sealing assembly 100 extends along

a longitudinal axis A (as shown in Figure 1). Typically, the longitudinal axis A is

linear. However, the longitudinal axis A may be nonlinear in instances where the

sealing assembly 100 bends or flexes.

[0019] As shown, the sealing body 102 has a base 108 and first 110 and second

112 legs spaced from one another extending from the base 108. In an example, the

first 110 and second 112 legs are substantially parallel to one another when the first

110 and second 112 legs are equally or almost equally spaced from one another along

the longitudinal axis A of the sealing body 102. The first 110 and second 112 legs are

also transverse to the base 108. In an example, the first 110 and second 112 legs are

substantially parallel to one another when the first leg 110 The base 108, the first leg

110, and the second leg 112 define an interior surface 114 and a first channel 116 for

receiving a panel of the vehicle 10, such as a flange 23 of the vehicle door 14, within

the first channel 116. In and example, the first channel 116 is substantially "U"

shaped and extends along the longitudinal axis A. It is to be understood, however,

that the first channel 116 may alternatively have any suitable shape.



[0020] The sealing body 102 further comprises at least one sealing lip 118 defined

in the interior surface 114 of each of the first 110 and second 112 legs. Further, each

of the sealing lips 118 extends toward the first channel 116. As shown, three sealing

lips 118 are defined in the interior surface 114 of the first leg 110, and three sealing

lips 118 are defined in the interior surface 114 of the second leg 112. It is to be

understood that the interior surface 114 of each of the first 110 and second 112 legs

may have any number of sealing lips 118. In an example, each of the first 110 and

second 112 legs may have one, two, three, or more sealing lips 118. Additionally, the

first leg 110 may have more sealing lips 118 than the second leg 112. For example,

the first leg 110 may have two sealing lips 118 while the second leg 112 may have

one sealing lip 118. Alternatively, the second leg 112 may have more sealing lips 118

than the first leg 110. For example, the first leg 110 may have one sealing lip 118

while the second leg 112 may have two sealing lips 118. The sealing lips 118 can

move or flex to allow the flange 23 of the vehicle door 14 to be received within the

first channel 116. The sealing lips 118 are also biased toward the first channel 116 so

that, when the flange 23 is received within the first channel 116, the sealing lips 118

form a seal at least between the flange 23 and the fixed window 20.

[0021] In an example, the sealing body 102 further comprises a sealing bulb 119

defined in the exterior surface 120 of the first leg 110 opposite the first channel 116.

The sealing bulb 119 extends outwardly toward the rear panel 24 for purposes of

forming a seal between the rear vehicle panel 24 and the vehicle door 14 when the

door 14 is closed. In an example, the sealing bulb 119 may be a dense bulb including

EPDM rubber. In another example, the sealing bulb 119 may be a bulb induing

sponge-like material. Instead of a bulb, the sealing body 102 may have a lip defined



in the exterior surface 120 of the first leg 110 opposite the first channel 116. In an

example, the lip may include a sponge-like material.

[0022] The base 108 and the first 110 and second 112 legs of the sealing body 102

further define an exterior surface 120 opposite the interior surface 114. The exterior

surface 120 is also opposite the first channel 116. Further, the sealing body 102

defines an overmold region 122 opposite the first channel 116 extending along a

portion of the exterior surface 120 of the sealing body 102. The overmold region 122

is an area of the exterior surface 120 of the sealing body 102 to which the molded

layer 106 is coupled to the sealing body 102. In an example, the overmold region 122

is a predefined area of the exterior surface 120 of the sealing body 102 to which the

molded layer 106 is coupled to the sealing body 102. In the present embodiment, the

overmold region 122 extends along the base 108 and a portion of the second leg 112

of the sealing body 102. It is to be understood that the sealing body 102 may define

the overmold region 122 opposite the first channel 116 along any desired portion of

the exterior surface 120 of the sealing body 102. In an example, the overmold region

122 may extend along the base 108 alone. In another example, the overmold region

122 may extend along the base 108 and a portion of the first leg 110 of the sealing

body 102. In yet another example, the overmold region 122 may extend along the

base 108 and the entire length of the first leg 110 and/or the second leg 112.

[0023] As previously mentioned, the sealing body 102 is extruded from an

elastomeric material of the sealing body 102 formed from an ethylene propylene diene

monomer (EPDM), e.g., EPDM rubber. In an example, the sealing body 102 is

extruded from only the elastomeric formed from EPDM. In another example, the

sealing body 102 is extruded from a composition including the elastomeric material

and a plasticizer, a filler, and/or various other components or additives. It is to be



understood that the sealing body 102 may be extruded from an elastomeric material

formed from a monomer other than EPDM. For example, the sealing body may be

extruded from styrene butadiene rubber (SBR), natural rubber, neoprene, and/or

combinations thereof. It is to be further understood that the sealing body 102 may be

extruded from other materials, such as other thermoplastic or thermosetting materials,

which are not specifically described herein.

[0024] The bonding layer 104 is of a first thermoplastic vulcanizate (TPV) co-

extruded onto the overmold region 122 of the sealing body 102. The bonding layer

104 is used in the sealing assembly 100 to facilitate coupling of the molded layer 106

to the sealing body 102, and may be referred to as a tie layer. To this end, the

bonding layer 104 need only be disposed on the overmold region 122.

[0025] Thermoplastic vulcanizates are thermoplastic elastomers (TPE) having

both thermoplastic and elastomeric properties. In an example, the first TPV of the

bonding layer 104 may be selected from any suitable extrusion-grade TPV, non-

limiting examples of which include TPVs of the SANTOPRENE® 121, 201, 691,

8291, and 9101 families available from Exxon-Mobil Corporation (Irving, TX). Non-

limiting examples of suitable extrusion-grade TPVs that may be used as the first TPV

of the bonding layer 104 include SANTOPRENE® 121-50E500, SANTOPRENE®

121-58W175, SANTOPRENE® 121-67W175, SANTOPRENE® 121-73W175,

SANTOPRENE® 121-80W175, SANTOPRENE® 123-52W242, SANTOPRENE®

201-67W171, SANTOPRENE® 691-65W175, SANTOPRENE® 691-73W175,

SANTOPRENE® 8291-85TL, and SANTOPRENE® 9101-80E, all of which are

available from Exxon-Mobil Corporation (Irving, TX).

[0026] In an example, the first TPV may be selected from any suitable TPV that is

considered an extrusion-grade TPV and a molding-grade TPV, non-limiting examples



of which include various TPVs of the GEOLAST® 701 and 703 families and various

TPVs of the SANTOPRENE® 101, 103, 121, 123, 201, 203, 241, 251, 291, 8191,

8201, and 8211, all of which are available from Exxon-Mobil Corporation (Irving,

TX). Non-limiting examples of suitable extrusion- grade and molding-grade TPVs

that may be used as the first TPV of the bonding layer 104 include GEOLAST® 701-

70, GEOLAST® 701-80W183, GEOLAST® 701-87W182, GEOLAST® 703-45,

SANTOPRENE® 101-45W255, SANTOPRENE® 101-55, SANTOPRENE® 101-

55W255, SANTOPRENE® 101-64, SANTOPRENE® 101-73, SANTOPRENE®

101-80, SANTOPRENE® 101-87, SANTOPRENE® 103-40, SANTOPRENE® 103-

50, SANTOPRENE® 121-80, SANTOPRENE® 121-87, SANTOPRENE® 123-40,

SANTOPRENE® 123-50W175, SANTOPRENE® 201-55, SANTOPRENE® 201-

55W255, SANTOPRENE® 201-64, SANTOPRENE® 201-73, SANTOPRENE®

201-80, SANTOPRENE® 201-87, SANTOPRENE® 203-40, SANTOPRENE® 203-

50, SANTOPRENE® 241-55, SANTOPRENE® 241-64, SANTOPRENE® 241-

73W236, SANTOPRENE® 241-80W236, SANTOPRENE® 251-70W232,

SANTOPRENE® 251-80W232, SANTOPRENE® 251-85W232, SANTOPRENE®

251-92W232, SANTOPRENE® 291-60B150, SANTOPRENE® 291-75B150,

SANTOPRENE® 8191-55B100, SANTOPRENE® 8201-60, SANTOPRENE®

8201-70, SANTOPRENE® 8201-80, SANTOPRENE® 8201-90, and

SANTOPRENE® 8211-55B100, all of which are available from Exxon-Mobil

Corporation (Irving, TX).

[0027] In yet another example, the first TPV may be a combination of a

thermoplastic material and an elastomer. Non-limiting examples of elastomers that

may be included with the first TPV include elastomeric materials formed from

EPDM, styrene butadiene rubber, natural rubber, neoprene, and/or combinations



thereof. Non-limiting examples of thermoplastic materials include acrylonitrile

butadiene styrenes, acrylics, celluloids, cellulose acetates, cycloolefin copolymers,

ethylene-vinyl acetates, ethylene vinyl alcohols, fluoropolymers, ionomers, liquid

crystal polymers, polyacetals, polyacrylates, polyaerylonitriles, polyamides,

polyamide-imides, polyaryletherke tones, polybutadienes, polybutylenes, polybutylene

terephthalates, polycaprolactones, polychlorotrifluoroethylenes, polyethylene

terephthalates, polycyclohexylene dimethylene terephthalates, polycarbonates,

polyhydroxyalkanoates, polyketones, polyesters, polyethylenes,

polyetheretherketones, polyetherimides, polysulfones, polyethylenechlorinates,

polyimides, polylactic acids, polymethylpentenes, polyphenylene oxides,

polypheny lene sulfides, polyphthalamides, polypropylenes, polystyrenes,

polysulfones, polytrimethylene terephthalates, polyurethanes, polyvinyl acetates,

polyvinyl chlorides, polyvinylidene chlorides, styrene-acrylonitriles, and/or

combinations thereof. The first TPV may include greater than 5, alternatively greater

than 10, alternatively greater than 15 parts by weight of the thermoplastic material

based on 100 parts by weight of the whole TPV. Additionally, the first TPV can

include a plasticizer, a filler, and/or various other components or additives.

[0028] As previously mentioned, the bonding layer 104 is co-extruded onto the

overmold region 122 of the sealing body 102. For example, the sealing body 102 is

formed by extruding the elastomeric material in an extruder, typically at an extrusion

temperature suitable for melting and extruding EPDM rubber. In an example, the

extrusion temperature for extruding EPDM rubber is of from 50 to 150°C, and more

particularly from 65 to 105°C (e.g., from 150 to 220°F). EPDM rubber often forms

an oil which remains on the surface of the EPDM rubber. Typically, the oil on the

surface of the EPDM rubber prevents suitable bonding to other materials, such as



thermoplastic vulcanizates. By extruding the EPDM rubber at a high extrusion

temperature (such as an extrusion temperature of from 50 to 150°C), it was

unexpectedly found that the EPDM rubber does not form the oil and can form

chemical bonds with another elastomeric material such as a thermoplastic vulcanizate.

To chemically bond the first TPV to the EPDM rubber of the sealing body 102 and

thereby form the bonding layer 104 on the sealing body 102, the first TPV may be co-

extruded onto the extruded sealing body 102 while the extruded sealing body 102 is

still inside the extruder and is still hot. In an example, the first TPV is co-extruded

onto the sealing body 102 (particularly onto the overmold region 122 of the sealing

body 102) in the extruder, typically at an extrusion temperature of from 150 to 225 °C,

and more particularly from 185 to 195°F (e.g., from 365 to 380°F).

[0029] In addition to the chemical bond, the bonding layer 104 may also form a

mechanical bond with the sealing body 102. For example, while the first TPV is in

the molten state during co-extrusion, the molten first TPV may merge with the molten

EPDM rubber of the sealing body 102 at the interface between the bonding layer 104

and the sealing body 102. After the materials merge, and after the bonding layer 104

and the sealing body 102 are removed from the extruder and cooled, the first TPV of

the bonding layer 104 may also be mechanically held and/or fastened to the EPDM

rubber of the sealing body 102.

[0030] As previously mentioned, the sealing assembly 100 further comprises the

molded layer 106 of a second thermoplastic vulcanizate (TPV) molded onto the

bonding layer 104. As shown, the molded layer 106 defines a second channel 124 for

receiving the fixed window 20 of the vehicle 10 within the second channel 124. As

shown, at least a portion of the first channel 116 is substantially perpendicular to the

second channel 124. In an example, the first channel 116 is substantially



perpendicular to the second channel 124 when the first channel 116 is positioned at a

90° angle relative to the second channel 124, or the first channel 116 is positioned at

an angle near 90° angle relative to the second channel 124.

[0031] As previously mentioned, the purpose of the bonding layer 104 is to

facilitate coupling of the molded layer 106 to the sealing body 102. For example, the

molded layer 106 may be formed by molding the second TPV onto the bonding layer

104. During molding, the second TPV chemically bonds with the first TPV of the

bonding layer 104. By virtue of the bond that forms between the first and the second

TPV, the molded layer 106 is directly bonded to the bonding layer 104, which is

directly bonded to the sealing body 102. In this way, the bonding layer 104 acts as a

tie layer to couple the molded layer 106 to the overmold region 122 of the sealing

body 102. Additionally, since the bonding layer 104 is only disposed on the overmold

region 122, the bonding layer 104 (acting as a tie layer) is entirely sandwiched

between the sealing body 102 and the molded layer 106 along the overmold region

122.

[0032] The second TPV of the molded layer 106 may be selected from any

suitable molding-grade TPV, non-limiting examples of which include TPVs of the

SANTOPRENE® 111, 121, 151, 211, 8211, 8221, 8223, 8271, and 8281 families

available from Exxon-Mobil Corporation (Irving, TX). Non-limiting examples of

suitable TPVs that are molding-grade that may be used as the second TPV of the

molded layer 106 include SANTOPRENE® 111-35, SANTOPRENE® 111-45,

SANTOPRENE® 121-50M100, SANTOPRENE® 121-55W241, SANTOPRENE®

121-60M100, SANTOPRENE® 121-60M200, SANTOPRENE® 121-65B200,

SANTOPRENE® 121-65M300, SANTOPRENE® 121-70B230, SANTOPRENE®

121-70M350, SANTOPRENE® 121-75M100, SANTOPRENE® 121-75M200,



SANTOPRENE® 121-79W233, SANTOPRENE® 121-80B200, SANTOPRENE®

121-80B230, SANTOPRENE® 121-80M300, SANTOPRENE® 121-85M100,

SANTOPRENE® 151-70W256, SANTOPRENE® 211-45, SANTOPRENE® 8211-

35, SANTOPRENE® 8211-45, SANTOPRENE® 8211-55, SANTOPRENE® 8211-

65, SANTOPRENE® 8211-75, SANTOPRENE® 8211-85M350, SANTOPRENE®

8211-55M300, SANTOPRENE® 8221-55M300, SANTOPRENE® 8221-60,

SANTOPRENE® 8221-65M300, SANTOPRENE® 8221-70, SANTOPRENE®

8221-75M300, SANTOPRENE® 8221-85M300, SANTOPRENE® 8223-30M300,

SANTOPRENE® 8271-55, SANTOPRENE® 8271-65, SANTOPRENE® 8271-75,

SANTOPRENE® 8281-35MED, SANTOPRENE® 8281-45MED, SANTOPRENE®

8281-55MED, SANTOPRENE® 8281-65MED, SANTOPRENE® 8281-75MED,

and SANTOPRENE® 8281-90MED, all available from Exxon-Mobil Corporation

(Irving, TX).

[0033] The second TPV may also be selected from any suitable TPV that is

considered an extrusion-grade TPV and a molding-grade TPV, non-limiting examples

of which include various TPVs of the GEOLAST® 701 and 703 families and various

TPVs of the SANTOPRENE® 101, 103, 121, 123, 201, 203, 241, 251, 291, 8191,

8201, and 8211, all of which are available from Exxon-Mobil Corporation (Irving,

TX). Specific non-limiting examples of TPVs which are extrusion-grade and

molding-grade TPVs are set forth above.

[0034] In an example, the first TPV of the bonding layer 104 is different from the

second TPV of the molded layer 106. For instance, the first TPV of the bonding layer

104 is selected from a extrusion-grade TPV and the second TPV of the molded layer

106 is selected from a molding-grade TPV. In another example, the first TPV of the

bonding layer 104 is the same as the second TPV of the molded layer 106. For



instance, both the first and second TPVs may be selected from the same TPV which is

both an extrusion-grade and a molding-grade TPV.

[0035] In an example, and as shown, the sealing assembly 100 further comprises a

carrier 126. The carrier 126 is a reinforcing member which provides rigidity and/or

stability to the sealing assembly 10. As shown, the carrier 126 is disposed within the

sealing body 102. Said differently, the carrier 126 is entirely encapsulated by the

sealing body 102. In an example, the carrier 126 may be co-extruded with the sealing

body 102 and the bonding layer 104. For example, during the extrusion process, the

carrier 126 may be placed inside the extruder, and the EPDM rubber of the sealing

body 102 may be extruded over the carrier 126. Typically, the EPDM rubber is

extruded over all surfaces of the carrier 126, thereby entirely encapsulating the carrier

126. In an example, the carrier 126 comprises a metal, a non-limiting example of

which is steel such as carbon steel, a steel alloy, a stainless steel, a tool steel, and a

coated steel. Further, the carrier 126 may comprise an electro-galvanized steel or a

mild steel. Alternatively, the carrier 126 may comprise aluminum or an aluminum

alloy. It is to be understood that the carrier 126 may comprise any suitable material

that will suitably provide rigidity and/or stability to the sealing assembly 100.

[0036] Another embodiment of the sealing assembly 200 is described below with

reference to Figures 4 and 5. In an example, an edge of the moveable window 2 1 is

received within and engaged by the sealing assembly 200. The fixed window 20 is

also engaged by the sealing assembly 200. The sealing assembly 200 thereby forms a

seal between the moveable window 2 1 and the fixed window 20. As such, the sealing

assembly 200 defines the divider 22.

[0037] The sealing assembly 200 comprises a sealing body 202 extruded from an

elastomeric material formed from EPDM (e.g., EPDM rubber), a bonding layer 204 of



a first TPV co-extruded onto the sealing body 202, and a molded layer 206 of a

second TPV molded onto the bonding layer 204. The sealing assembly 200 extends

along a longitudinal axis B, which is typically linear. However, the longitudinal axis

B (as shown in Figure 1) may be nonlinear in instances where the sealing assembly

200 bends or flexes.

[0038] The sealing body 202 of the sealing assembly 200 has a base 208 and first

210 and second 212 legs spaced from one another extending from the base 208. In an

example, and as shown, the first 210 and second 212 legs are substantially parallel to

one another. The first 210 and second 212 legs are also transverse to the base 208.

The base 208, the first leg 210, and the second leg 212 define an interior surface 214

and a first channel 216 for receiving a panel of the vehicle 10, such as the moveable

window 21, within the first channel 216. In an example, the first channel 216 is

substantially "U" shaped and extends along the longitudinal axis B. It is to be

understood, however, that the first channel 216 may alternatively have any suitable

shape.

[0039] The sealing body 202 further comprises at least one sealing lip 218 defined

in the interior surface 214 of each of the first 210 and second 212 legs. Further, each

of the sealing lips 218 extends toward the first channel 216. As shown, one sealing

lip 218 is defined in the interior surface 214 of the first leg 210 at the end of the first

leg 210, and one sealing lip 218 is defined in the interior surface 214 of the second leg

212 at the end of the second leg 212. It is to be understood that the interior surface

214 of each of the first 210 and second 212 legs may have more than one sealing lip

218, such as two, three, or more sealing lips 218. The sealing lips 218 can move or

flex to allow the moveable window 2 1 of the vehicle door 14 to be received within the

first channel 216. The sealing lips 218 are also biased toward the first channel 216



and toward one another so that when the window 2 1 is received within the first

channel 216, the sealing lips 218 seals the edge of the moveable window 21.

[0040] The base 208 and the first 210 and second 212 legs of the sealing body 202

further define an exterior surface 220 opposite the interior surface 214. The exterior

surface 220 is also opposite the first channel 216. Further, the sealing body 202

defines an overmold region 222 opposite the first channel 216 extending along a

portion of the exterior surface 220 of the sealing body 202. The overmold region 222

is an area of the exterior surface 220 of the sealing body 202 to which the molded

layer 206 is coupled to the sealing body 202. In an example, the overmold region 222

is a predefined area of the exterior surface 220 of the sealing body 202 to which the

molded layer 206 is coupled to the sealing body 202. In the present embodiment, the

overmold region 222 only extends along at least a portion of the base 208.

[0041] As previously mentioned, the sealing body 202 is extruded from an

elastomeric material of the sealing body 202 formed from an ethylene propylene diene

monomer (EPDM). In an example, the sealing body 202 is extruded from only the

elastomeric formed from EPDM. In another example, the sealing body 202 is

extruded from a composition including the elastomeric material and a plasticizer, a

filler, and/or various other components or additives. It is to be understood that the

sealing body 202 may be extruded from an elastomeric material formed from a

monomer other than EPDM. For example, the sealing body 202 may be extruded

from styrene butadiene rubber (SBR), natural rubber, neoprene, and/or combinations

thereof. It is to be further understood that the sealing body 202 may be extruded from

other materials, such as other thermoplastic or thermosetting materials, which are not

specifically described herein.



[0042] The bonding layer 204 is of a first thermoplastic vulcanizate (TPV) co-

extruded onto the overmold region 222 of the sealing body 202. As described in

detail above with reference to the embodiment shown in Figures 2 and 3, the bonding

layer 204 is used in the sealing assembly 200 to facilitate coupling of the molded

layer 206 to the sealing body 202, and may be referred to as a tie layer. To this end,

the bonding layer 204 need only be disposed on the overmold region 122.

[0043] The first TPV of the bonding layer 204 may be selected from any suitable

extrusion-grade TPV or may be selected from any suitable extrusion-grade and

molding-grade TPV. Non-limiting examples of extrusion-grade TPVs and extrusion-

grade and molding grade TPVs for the first TPV are set forth above. Further, in an

example, the first TPV may be a combination of a thermoplastic material and an

elastomer. Non-limiting examples of elastomers that may be included with the first

TPV are also set forth above. Additionally, the first TPV can include a plasticizer, a

filler, and/or various other components or additives.

[0044] As previously described with reference to the embodiment shown in

Figures 2 and 3, the sealing body 202 is formed by extruding the elastomeric material

in an extruder, typically at an extrusion temperature suitable for melting and extruding

EPDM rubber. During extrusion, the EPDM rubber of the sealing assembly 202

chemically bonds to the first TPV of the bonding layer 204. In addition to the

chemical bond, the bonding layer 204 may also form a mechanical bond with the

sealing body 202. For example, while the first TPV is in the molten state during co-

extrusion, the molten first TPV may merge with the molten EPDM rubber of the

sealing body 202 at the interface between the bonding layer 204 and the sealing body

202. After the materials merge, and after the bonding layer 204 and the sealing body

202 are removed from the extruder and cooled, the first TPV of the bonding layer 204



may also be mechanically held and/or fastened to the EPDM rubber of the sealing

body 202.

[0045] The sealing assembly 100 further comprises the molded layer 206 of a

second TPV molded onto the bonding layer 204. As shown, the molded layer 206

defines a second channel 224 for receiving the fixed window 20 of the vehicle 10

within the second channel 224. As shown, at least a portion of the first channel 216 is

substantially parallel to the second channel 224. In an example, the first channel 116

is substantially parallel to the second channel 224 when the first channel 216 is

positioned at a 0° or 180 ° angle relative to the second channel 224, or the first

channel 216 is positioned at an angle near 0° or near 180° relative to the second

channel 224.

[0046] As previously mentioned, the purpose of the bonding layer 204 is to

facilitate coupling of the molded layer 206 to the sealing body 202. For example, the

molded layer 206 may be formed by molding the second TPV onto the bonding layer

204. As previously described, during molding, the second TPV chemically bonds

with the first TPV of the bonding layer 204. By virtue of the bond that forms between

the first and the second TPV, the molded layer 206 is directly bonded to the bonding

layer 204, which is directly bonded to the sealing body 202. In this way, the bonding

layer 204 acts as a tie layer to couple the molded layer 206 to the overmold region

222 of the sealing body 202. Additionally, since the bonding layer 204 is only

disposed on the overmold region 222, the bonding layer 204 (acting as a tie layer) is

entirely sandwiched between the sealing body 202 and the molded layer 206 along the

overmold region 222.

[0047] In an example, the first TPV of the bonding layer 204 is different from the

second TPV of the molded layer 206. For instance, the first TPV of the bonding layer



204 is selected from a extrusion-grade TPV and the second TPV of the molded layer

206 is selected from a molding-grade TPV. In another example, the first TPV of the

bonding layer 204 is the same as the second TPV of the molded layer 206. For

instance, both the first and second TPVs may be selected from the same TPV which is

both an extrusion-grade and a molding-grade TPV.

[0048] In an example, and as shown, the sealing assembly 200 further comprises a

carrier 226. The carrier 226 is a reinforcing member which provides rigidity and/or

stability to the sealing assembly 200. As shown, the carrier 226 is disposed within the

sealing body 202. Said differently, the carrier 226 is entirely encapsulated by the

sealing body 202. In an example, the carrier 226 may be co-extruded with the sealing

body 202 and the bonding layer 204. For example, during the extrusion process, the

carrier 226 may be placed inside the extruder, and the EPDM rubber of the sealing

body 202 may be extruded over the carrier 226. Typically, the EPDM rubber is

extruded over all surfaces of the carrier 226, thereby entirely encapsulating the carrier

226. In an example, the carrier 226 comprises a metal, a non-limiting example of

which is steel such as carbon steel, a steel alloy, a stainless steel, a tool steel, and a

coated steel. Further, the carrier 226 may comprise an electro-galvanized steel or a

mild steel. Alternatively, the carrier 226 may comprise aluminum or an aluminum

alloy. It is to be understood that the carrier 226 may comprise any suitable material

that will suitably provide rigidity and/or stability to the sealing assembly 200.

[0049] Another embodiment of the sealing assembly 300 is shown in Figure 6.

The sealing assembly 300 in this embodiment is similar to the sealing assembly 200,

except that the base 308 of the sealing body 302 has at least one raised portion 330 on

the overmold region 322, and the bonding layer 304 is co-extruded over the raised

portion(s) 330. The raised portion(s) 330 are incorporated in this embodiment for



purposes of increasing the surface contact area for bonding purposes. For example,

with the raised portion(s) 330, there is a larger surface contact area for the bonding

layer 304, which in turn creates a larger bonding area of the molded layer 306 bonded

to the bonding layer 304.

[0050] Also disclosed herein is a method of manufacturing the sealing assembly

100, 200, 300 for the vehicle 10 having a fixed window 20 and a panel, such as the

moveable window 2 1 and/or the rear panel 24. While the method of manufacturing is

applicable for each of the sealing assemblies 100, 200, 300, the method is described

below with reference to the sealing assembly 100 shown in Figures 2 and 3.

[0051] The method comprises extruding an elastomeric material formed from

EPDM to form the sealing body 102 having the base 108 and the first 110 and second

112 legs spaced from one another extending from the base 108. The base 108 and the

first 110 and second 112 legs define the interior surface 114 and the first channel 116

for receiving the panel (e.g., the rear panel 24) within the first channel 116. The base

108 and the first 110 and second 112 legs further define the exterior surface 120

opposite the interior surface 114. The sealing body 102 defines the overmold region

122 opposite the first channel 116 extending along a portion of the exterior surface

120 of the sealing body 102. The sealing body 102 may be extruded by extruding the

EPDM rubber utilizing any suitable extruder, typically at an extrusion temperature of

from 50 to 150°C. At this temperature, the EPDM rubber suitably melts and extrudes

into the preset shape of the sealing body 102.

[0052] In instances where a carrier 126 is used, the carrier 126 may be placed into

the extruder and the carrier 126 is co-extruded with the EPDM rubber such that the

carrier 126 is encapsulated by the sealing body 102.



[0053] The method further comprises co-extruding the first TPV onto the

overmold region 122 of the sealing body 102 to form the bonding layer 104 on the

overmold region 122. For example, the first TPV is extruded onto the overmold

region 122 of the sealing body 102 while the sealing body 102 is still inside the

extruder and while the sealing body 102 is still hot. As described in detail above,

when the first TPV is co-extruded onto the overmold region 122, the first TPV melts

to at least one of mechanically bond or chemically bond the bonding layer 104 of the

first TPV to the sealing body 102 of the EPDM rubber.

[0054] After the bonding layer 104 has been co-extruded onto the overmold

region 122 of the sealing body 102, the method further includes removing the sealing

body 102 of EDPM with the bonding layer 104 of the first TPV from the extruder.

Once removed, the extrudate (i.e., the sealing body 102 of EDPM with the bonding

layer 104 of the first TPV) is allowed to cool and normalize. Then, the method

includes molding the second TPV onto the bonding layer 104 to form the molded

layer 106 with the molded layer 106 defining the second channel 124 for receiving the

fixed window 20 of the vehicle 10 within the second channel 124. Since the first TPV

is co-extruded only on the overmold region 122, when the molded layer 106 is

molded onto the bonding layer 104, the bonding layer 104 is entirely sandwiched

between the sealing body 102 and the molded layer 106. In an example, the second

TPV is molded onto the bonding layer 104 to form the molded layer 106 by injection

molding. Alternatively, the second TPV may be molded onto the bonding layer 104

utilizing any suitable molding process.

[0055] The sealing assembly 100 has been described above as forming a seal

between the first side frame member 18 and the rear panel 24 of the vehicle 10 and

between the fixed window 20 and the first side frame member 18, and the sealing



assembly 200, 300 has been described above as forming a seal between the moveable

window 2 1 and the divider 19, and forms a seal between the divider 19 and the fixed

window 20. It is to be understood that the sealing assembly 100, 200, 300 may be

utilizes for sealing other openings defined in the vehicle 10, such as trunk openings,

door openings, sunroof openings, etc. It should also be appreciated that the sealing

assembly 100, 200, 300 may also be used for other purposes that are not specifically

related to vehicles and are not specifically described herein.

[0056] While the invention has been described with reference to the examples

above, it will be understood by those skilled in the art that various changes may be

made and equivalents may be substituted for elements thereof without departing from

the scope of the invention. In addition, many modifications may be made to adapt a

particular situation or material to the teachings of the invention without departing

from the essential scope thereof. Therefore, it is intended that the invention not be

limited to the particular embodiment disclosed as the best mode contemplated for

carrying out this invention, but that the invention will include all examples falling

within the scope of the appended claims.



CLAIMS

What is claimed is:

1. A sealing assembly for a vehicle having a fixed window and a panel, said

sealing assembly comprising:

a sealing body extruded from an elastomeric material formed from an ethylene

propylene diene monomer (EPDM) with said sealing body having a base and first and

second legs spaced from one another extending from said base with said base and said

first and second legs defining an interior surface and a first channel for receiving the

panel within said first channel, and said base and said first and second legs further

defining an exterior surface opposite said interior surface with said sealing body

defining an overmold region opposite said first channel extending along a portion of

said exterior surface of said sealing body;

a bonding layer of a first thermoplastic vulcanizate (TPV) co-extruded onto

said overmold region of said sealing body; and

a molded layer of a second thermoplastic vulcanizate (TPV) molded onto said

bonding layer with said molded layer defining a second channel for receiving the

fixed window of the vehicle within said second channel.

2. The sealing assembly as set forth in claim 1 wherein said bonding layer of

said thermoplastic vulcanizate (TPV) is at least one of mechanically bonded or

chemically bonded to said elastomeric material of said sealing body.

3. The sealing assembly as set forth in claim 1 wherein said bonding layer is

only disposed on said overmold region such that said bonding layer is entirely

sandwiched between said sealing body and said molded layer along said overmold

region.



4. The sealing assembly as set forth in claim 1 wherein said overmold region

extends along said base and a portion of said second leg of said sealing body.

5. The sealing assembly as set forth in claim 1 wherein said overmold region

only extends along said base.

6. The sealing assembly as set forth in claim 1 wherein said sealing body has

at least one raised portion on said overmold region and said bonding layer is co-

extruded over said raised portion.

7. The sealing assembly as set forth in claim 1 wherein said first TPV is

different from said second TPV.

8. The sealing assembly as set forth in claim 1 further comprising a carrier

and said sealing body is extruded over said carrier.

9. The sealing assembly as set forth in claim 8 wherein said carrier comprises

a metal.

10. The sealing assembly as set forth in claim 8 wherein said carrier is

entirely encapsulated by said sealing body and is co-extruded with said sealing body

and said bonding layer.

11. The sealing assembly as set forth in claim 1 wherein said first and second

legs are substantially parallel to one another and said first and second legs are

transverse to said base.

12. The sealing assembly as set forth in claim 1 wherein at least a portion of

said first channel is substantially perpendicular to said second channel.

13. The sealing assembly as set forth in claim 1 wherein at least a portion of

said first channel is substantially parallel to said second channel.



14. The sealing assembly as set forth in claim 1 wherein said sealing body

further comprises at least one sealing lip defined in said interior surface of each of

said first and second legs and extending toward said first channel.

15. A method of manufacturing a sealing assembly for a vehicle having a

fixed window and a panel, said method comprising the steps of:

extruding an elastomeric material formed from an ethylene propylene diene

monomer (EPDM) to form a sealing body having a base and first and second legs

spaced from one another extending from the base with the base and the first and

second legs defining an interior surface and a first channel for receiving the panel

within the first channel, and the base and the first and second legs further defining an

exterior surface opposite the interior surface with the sealing body defining an

overmold region opposite the first channel extending along a portion of the exterior

surface of the sealing body;

co-extruding a first thermoplastic vulcanizate (TPV) onto the overmold region

of the sealing body to form a bonding layer on the overmold region; and

molding a second thermoplastic vulcanizate (TPV) onto the bonding layer to

form a molded layer with the molded layer defining a second channel for receiving

the fixed window of the vehicle within the second channel.

16. The method as set forth in claim 15 wherein the step of co-extruding the

first TPV onto the overmold region is further defined as melting the first TPV to at

least one of mechanically bond or chemically bond the bonding layer of first TPV to

the sealing body of EPDM.



17. The method as set forth in claim 15 wherein the steps of extruding the

EPDM and co-extruding the first TPV each occur at an extrusion temperature of from

100 to 150°C.

18. The method as set forth in claim 15 further including a carrier, and further

including the step of co-extruding the carrier with the EPDM such that the carrier is

encapsulated by the sealing body.

19. The method as set forth in claim 15 further including an extruder and

further including the step of removing the sealing body of EPDM with the bonding

layer of the first TPV from the extruder prior to said step of molding the second TPV

onto the bonding layer.

20. The method as set forth in claim 15 wherein the step of molding the

second TPV onto the bonding layer is further defined as injection molding the second

TPV onto the bonding layer to form the molded layer defining the second channel for

receiving the fixed window of the vehicle.

21. The method as set forth in claim 15 wherein the step of co-extruding the

first TPV onto the overmold region is further defined as co-extruding the second TPV

only on the overmold region such that the bonding layer is entirely sandwiched

between the sealing body and the molded layer.











A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - B60J 10/00, 10/02, 10/08 (2015.01 )
CPC - B60J 10/0062, 10/02
According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) Classification(s): B60J 10/00, 10/02, 10/08 (2015.01 )
CPC Classification(s): B60J 10/0062, 10/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC Data): vehicle, car, panel, truck, window, glass, pane, seal,
weatherstrip, rubber, elastomer, mold, injection mold, extrude, co-extrude, tpv, thermoplastic vulcanizate, santoprene, bond, adhere

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2008/0224501 A 1 (ZIMMER J. et al.) September 18, 2008; figure 4 ; paragraphs -2
[0026]-[0027]

US 6,817,651 B2 (CARVALHO D. B. et al.) November 16, 2004; column 8, lines 50-60, column -2
10, lines 35-55

US 5,261 ,721 A (CONGER L. D et al.) November 16, 1993; column 2, lines 40-50, column 5, -2

lines 1-10

US 2006/0156632 A 1 (RUPPRET G. Y . et al.) July 20, 2006; figure 4 ; paragraph [0028] -2

US 8,434,267 B2 (HENNIGES AUTOMOTIVE SEALING SYSTEMS NORTH AMERICA INC.) -2

May 7, 2013; entire document

US 2013/0093141 A 1 (HUTCINSON SEALING SYSTEMS) April 18, 2013; entire document -2

I I Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot b considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

10 April 2015 (10.04.2015) MAY 2015
Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shane Thomas

P.O. Box 1450, Alexandria, Virginia 22313-1450
PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774


	abstract
	description
	claims
	drawings
	wo-search-report

