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(57) ABSTRACT 
A weatherSeal for repeatedly and releasably contacting a 
panel to provide a weather resistant Seal therebetween. The 
weatherSeal includes a Substrate having a contact layer on 
the portion of the Substrate that contacts the panel. The 
contact layer includes a multitude of Surface treated ultra 
high molecular weight olefinic particles, Such as ultra high 
molecular weight polyethylene, in a thermoset material Such 
as croSS linkable urethane, wherein Some of the embedded 
particles define the area of contact between the weatherSeal 
and the panel. 

  



Patent Application Publication May 30, 2002 Sheet 1 of 3 US 2002/0064660 A1 

  



Patent Application Publication May 30, 2002 Sheet 2 of 3 US 2002/0064660 A1 

  



Patent Application Publication May 30, 2002 Sheet 3 of 3 US 2002/0064660 A1 

UNTREATED PARTICLE 

FIG 5 

TREATED PARTICLE 

FI G. 6 

  



US 2002/0064660 A1 

WEATHERSEAL HAVING A CONTACT LAYER 
WITH THERMOPLASTIC PARTICLES IN A 

THERMOSET CARRIER 

FIELD OF THE INVENTION 

0001. The present invention relates to a weatherseal for 
releasably contacting a panel, and more particularly, to a 
weatherSeal for releasably contacting a glass panel in an 
automobile, wherein the weatherSeal includes a contact layer 
with a reduced coefficient of friction for allowing the glass 
panel to be smoothly moved into and out of contact with the 
weatherSeal, while reducing passage of water or air between 
a Seated glass panel and the weatherSeal. Specifically, the 
present weatherSeal includes a thermoset, thermoplastic or 
combined Substrate having a contact layer for contacting a 
panel, wherein the contact layer includes a multitude of 
Surface treated thermoplastic particles in a thermoset mate 
rial. 

BACKGROUND OF THE INVENTION 

0002 Many vehicles employ windows formed of glass 
panels, wherein the window is moveable relative to a portion 
of the vehicle. A common construction includes the use of a 
glass panel in a door, wherein the door and the glass panel 
move relative to the remainder of the vehicle, and the glass 
panel moves relative to the door. In this construction, the 
glass panel is frequently moved between an open position 
and closed position with respect to the door and/or a portion 
of the vehicle frame. Increased business transactions Such as 
restaurant, banking and pharmacy Services are now regularly 
offered in a drive-through format. These transactions require 
the repeated release and engagement of the glass panel and 
vehicle. The repeated opening and closing of the glass panel 
places significant StreSS on the Seal between the glass panel 
and the vehicle. 

0.003 Traditionally, a weatherseal is employed at the 
interface between the glass panel and the vehicle door and/or 
the vehicle. The interface between the weatherseal and the 
glass panel must be Sufficient to Substantially preclude the 
penetration of water and air along the periphery of the glass 
panel, while Still permitting ready engagement and disen 
gagement of the glass panel without requiring significant 
force. 

0004 Conventional sealing structures include a soft syn 
thetic resin or synthetic rubber. However, such weatherseals 
do not provide for the ready opening and closing of the glass 
panel relative to the Seal. Further this structure often presents 
difficulty in securing of the door relative to the vehicle. 
Further, a large force is loaded on the window glass during 
opening or closing. 

0005 Therefore, the need exists for a weatherseal that has 
reduced force requirements for moving a glass panel into 
and out of engagement with the weatherSeal. The need also 
exists for a weatherSeal having enhanced wear capabilities. 
A need also exists for a method of forming a low friction 
weatherSeal. 

SUMMARY OF THE INVENTION 

0006 The present invention provides a weatherseal for 
repeatedly releasably contacting a panel, wherein the weath 
erSeal has a reduced coefficient of friction between the 
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weatherSeal and the panel, while providing enhanced Sealing 
characteristics. The weatherSeal of the present invention also 
provides enhanced durability in terms of engagement/dis 
engagement cycles. 

0007 Generally, the present weatherseal includes a Sub 
Strate having a contact layer on a portion of the Substrate, 
wherein the contact layer includes thermoplastic particles, at 
least partially embedded in a thermoset material. In one 
configuration, the thermoplastic particles are chemically 
bonded to the thermoset material. In a preferred configura 
tion, the thermoplastic particles are ultra high molecular 
weight “UHMW' polyethylene and the thermoset material is 
a croSS linked urethane. In a further configuration, the 
UHMW polyethylene particles are surface treated with 
reactive gasses prior to mixing with the urethane. It is also 
contemplated that the contact layer may be formed on only 
a portion of the weatherSeal and that the contact layer may 
be formed as a layer. 
0008. The present invention contemplates the manufac 
ture of a weatherSeal by treating thermoplastic particles Such 
as UHMW polyethylene or with reactive gasses, prior to 
combination with a thermoset material. In a preferred con 
Struction, the thermoset material is a croSS linked urethane. 
The thermoplastic particles, such as treated UHMW poly 
ethylene particles are then mixed with the thermoset mate 
rial Such as urethane and a quantity of Silicone for lubricity. 
A Substrate formed of materials such as EPDM or TPE is 
extruded and the thermoplastic particle-thermoset material 
mixture is applied to the extruded Substrate. The thermoset 
material of the contact layer is then cured, wherein the 
discrete characteristic of individual thermoplastic particles 
is maintained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a perspective view of a vehicle that may 
employ various configurations of the present weatherSeal. 
0010 FIG. 2 is perspective view of a first configuration 
of a weatherSeal embodying the present invention. 
0011 FIG. 3 is perspective view of a second weatherseal 
employing the present invention. 
0012 FIG. 4 is a perspective view of a third configura 
tion of weatherSeal employing the present invention. 
0013 FIG. 5 is an enlarged cross sectional view of an 
untreated thermoplastic particle with unsatisfactory bonding 
characteristics to a thermoset material. 

0014 FIG. 6 is an enlarged view of a surface treated 
thermoplastic particle Sufficiently chemically bonded to a 
thermoset material. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0015 The present weatherseal 20 is operably located 
between a panel 10 and a portion of a vehicle. It is under 
stood the panel 10 may be any of a variety of materials and 
does not limit the present invention. For example, the panel 
10 may be glass, metal or a composite, which is painted, 
Surface treated or bare. In the operating environment, the 
panel 10 is brought repeatedly into and out of engagement 
with the weatherseal 20. The engagement of the panel 10 and 
the weatherseal 20 may result from motion of the panel, the 
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weatherseal or a combination of both. Generally, the weath 
erSeal 20 is disposed between the glass panel and a door, a 
frame of the door, or a portion of a vehicle frame. 
0016. The weatherseal 20 includes a substrate 40 and a 
contact layer 60, wherein the contact layer will contact the 
panel either during motion of the panel relative to the 
weatherSeal or in a Seated position of the panel. 
0017 For purposes of the present description, it is under 
stood that the term “thermoplastic' includes those materials 
that Soften under the action of heat to exhibit a melting point 
and Solidify upon cooling in a reversible operation. For 
purposes of the present description, it is understood that the 
term “thermoset' includes those materials that are in an 
inflexible State and under the application of heat do not reach 
a melting point. 

0.018. The present weatherseal is described in terms of the 
substrate 40 and the contact layer 60 on the substrate. It is 
understood that the contact layer 60 may be located on only 
a portion of the substrate 40. 
0019. The substrate 40 may be formed from a variety of 
materials including thermoset, and thermoplastic materials 
as well as thermoplastic elastomers (TPEs). A typical ther 
moset material is EPDM or a modified EPDM. As shown in 
FIGS. 3 and 4, the substrate 40 may include a reinforcing 
member 42 Such as a knitted carrier, a wire carrier, a Stamped 
metal carrier or even a relatively rigid material Such as 
thermoplastic. The substrate 40 may have any of a variety of 
cross sectional profiles including “C”, “J”, “U” or planar. It 
is understood the Substrate 40 may also be formed to have 
a varying croSS Section along the length of the weatherSeal 
2O. 

0020. The contact layer 60 is disposed on the substrate 40 
and is preferably located at those areas of contact between 
the weatherSeal 20 and the panel. Generally, the contact 
layer 60 includes a multitude of thermoplastic particles 62 in 
a thermoset carrier 64, wherein the multitude of particles 
have a melting temperature greater than a curing tempera 
ture of the carrier. In a first configuration, the particles 62 are 
ultra high molecular weight (UHMW) olefinic particles and 
the carrier 64 is a croSS linkable urethane. 

0021. The carrier 64 is a thermoset material disposed on 
the substrate 40 and subsequently cured (cross linked). A 
Suitable material for the carrier 64 is a urethane base having 
a catalyst and Silicone to provide enhanced lubricity. A 
particular material for the carrier 64 is a croSS linkable 
urethane solution CHEMLOK Z320 by Lord Corporation, 
with a catalyst such as Z320 B to increase lubricity and 
adhesion to the UHMW olefinic particles. The carrier mate 
rial has a curing temperature at which the material becomes 
croSS linked and thermoset. In one configuration, the carrier 
64 sufficiently bonds to the substrate 40 to obviate the need 
for intermediate adhesives. 

0022. The UHMW olefinic particles 62 are embedded in 
the thermoset carrier 64 So as to be bonded to the carrier and 
hence the substrate 40. Preferably, the UHMW olefinic 
particles 62 are chemically bonded to the thermoset material 
of the carrier 64. 

0023. In the contact layer 60, the UHMW olefinic par 
ticles 62 may be UHMW polypropylene and the thermoset 
material 64 may be a croSS linked urethane. The contact 
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layer 60 may have a thickness ranging from approximately 
10 to approximately 300 microns. The thickness of the 
contact layer 60 is at least partially determined by the 
intended operating environment of the weather Seal 20. 
Generally, the greater the required flexibility of the seal 20 
or the greater the amount flexure imparted to the contact 
layer, the thinner the contact layer 60. A preferred thickness 
of the contact layer 60 is approximately 20 microns to 
approximately 50 microns. 

0024. The UHMW olefinic particles 62 may be in a size 
range of approximately 20 microns to approximately 200 
microns, with a Selected range of approximately 35 microns 
to approximately 120 microns, and a preferred range from 
approximately 35 microns to approximately 65 microns. For 
UHMW olefinic particles 62 formed of UHMW polyethyl 
ene, the preferred size range is from approximately 35 
microns to approximately 65 microns. 
0025. The UHMW particles 62 are thermoplastic and 
have a melting temperature. By controlling the molecular 
weight of the particles 62 and the material of the particles, 
the melting temperature of the particles can be Selected. 
Typically, molecular weights for the UHMW olefinic mate 
rial is between approximately 3 to approximately 6 million. 
The melting temperature of the UHMW olefinic particles 62 
is Selected to exceed the curing temperature of the carrier 64. 

0026 UHMW olefinic particles 62 such as VIS 
TAMERTM surface modified particles by Composite Par 
ticles, Inc. of Allentown, Pa.. have been found Suitable. The 
surface treatment in the VISTAMER particles results in 
permanent changes to the Structure and properties of the 
polymer Surface without Sacrificing the desirable properties. 
The surface treated UHMW olefinic material and particu 
larly the UHMWPE have been impacted polar functional 
groups of the particles, which results in high Surface energy. 

0027. In the contact layer 60, the UHMW olefinic par 
ticles 62 are at least partially embedded within the thermoset 
carrier 64. A percentage of the thermoplastic particles 62 are 
entirely encapsulated by the thermoset material 64 and a 
percentage of the UHMW olefinic particles are at least 
partially encapsulated by the thermoset material. Thus, the 
contact layer 60 has a multitude of projections. The projec 
tions may be formed by the entirely encapsulated or partially 
encapsulated UHMW olefinic particles. 

0028. It is believed the thermoset material 64 may wear 
from thermoplastic (UHMW polyethylene) particles 62 at 
the Surface of the contact layer 60, thus exposing the 
UHMW olefinic material to the panel. The modified UHMW 
polyethylene particles 62 are sufficiently chemically bonded 
to the modified urethane 64, Such that unintended Separation 
of the particles from the thermoset carrier is Substantially 
precluded. AS the overlying carrier material 64 is removed 
or abraded, or the overlying material deteriorates, the 
UHMW olefinic particles 62 do not separation from the 
carrier. Further, the stresses upon the UHMW olefinic par 
ticles 62 during engagement and disengagement with the 
panel do not induce separation of the UHMW olefinic 
particles from the carrier. 
0029. The relative high points defined by the projecting 
UHMW olefinic particles 62 (UHMW polyethylene), or the 
encapsulated UHMW olefinic particles provide a reduced 
Surface area in contact with the panel. The projections are 



US 2002/0064660 A1 

Sufficiently sized and Spaced to maintain a Seal between the 
contact layer 60 and the panel. The reduced area of contact 
in combination with the UHMW olefinic particles 62 and 
thermoset carrier 64 results in a reduced Static and dynamic 
coefficient of friction between the weatherseal and the panel. 
In addition, both wet and dry coefficients of friction are 
reduced by present configuration. 

0030 Method of Manufacture 
0031) The UHMW olefinic particles 62 are preferably 
formed of UHMW polyethylene. The UHMW polyethylene 
may be processed from a sheet form. Preferably, the UHMW 
polyethylene is ground into particles ranging in size from 
approximately 35 microns to approximately 120 microns. 
0032) The UHMW polyethylene particles 62 are surface 
treated prior to combination with the thermoset material of 
the carrier 64. Specifically, the UHMW polyethylene par 
ticles 62 are Surface treated with reactive gases. It is believed 
Such a treatment induces a polarity in the previously non 
polar olefins, including UHMW polyethylene. 
0033. The treated UHMW polyethylene particles 62 are 
then mixed with the modified urethane of the carrier 64 at a 
concentration from approximately 0.1 percent weight to 
approximately 25 percent weight, as dictated by the intended 
operating environment. A more preferred range of concen 
trations is approximately 0.5 percent weight to approxi 
mately 10 percent weight, wherein the most preferred con 
centration ranges in from approximately 1.5 percent to 
approximately 3.0 percent weight. 

0034. The substrate 40 is formed by extruding any of a 
variety of materials such as EPDM, modified EPDM, ther 
moplastics or TPE. It is understood the Substrate 40 may be 
formed by any of a variety of processes including but not 
limited to inject molding, extrusion or sheeting. Preferably, 
the substrate 40 is formed of a thermoset material, having a 
hardness of approximately 70-80 shore A. The hardness is a 
parameter of the resulting Structure and the desired perfor 
mance characteristics and does not limit the Scope of the 
invention. The Substrate 40 is extruded and then Vulcanized, 
in the case of thermoset EPDM. Alternatively, the substrate 
40 is extruded and cooled in the case of TPE. An EPDM 
Substrate may be treated by either corona or with a chemical 
primer or by wire brushing. However, it is preferable to 
Select Substrate materials that are Sufficiently active to 
adhere to the contact layer 60 to obviate the need for these 
Secondary procedures. 

0035) The urethane carrier 64 with the UHMW olefinic 
particles 62 is then applied to the Substrate 40. In one 
configuration, the UHMW olefinic particles and the thermo 
Set carrier material urethane are applied by a spray applica 
tion. Thus, the UHMW olefinic particles and the thermoset 
carrier material are disposed on a desired portion of the 
Substrate 40. 

0036). In the configuration employing cross linkable ure 
thane as the carrier material 64, the urethane is then croSS 
linked to form a thermoset material to which the UHMW 
olefinic particles are chemically bonded. The urethane may 
be croSS linked by any of a variety of mechanisms Such as 
curing in an oven at a predetermined temperature and 
duration. As the melting temperature of the UHMW olefinic 
particles 62 is greater than the curing temperature of the 
carrier 64, the integrity of the particles is not jeopardized 
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during curing of the carrier. That is, the UHMW olefinic 
particles discrete characteristics and retain their shape to 
form the projections in the Surface of the contact layer 60. 
0037. It is believed the pretreatment of the UHMW 
olefinic material and particularly the UHMW polyethylene 
particles induces a polarity which then results in a chemical 
bond between the olefinic particles 62 and the urethane 
(cross linked urethane) carrier 64. Thus, in contrast to prior 
devices which employ a mechanical type of bond between 
particles and a carrier, the present invention produces chemi 
cal bond between the UHMW olefinic particles 62 and the 
thermoset urethane carrier 64. The chemical bond provides 
an enhanced retaining force on the UHMW olefinic particle 
62. Thus, the present UHMW olefinic particles 62 substan 
tially resist Separation from the thermoset carrier during 
installation or use of the weatherseal 20. As the weatherseal 
20 is Stressed during formation, installation or use, the 
UHMW olefinic particles 62 remain bonded to the carrier 64 
and hence the Substrate 40. 

0038. In addition, it has been found that the use of the 
particles reduces noise generation upon relative movement 
between the panel and the weatherSeal. 
0039 While the invention has been described in connec 
tion with what is presently considered to be the most 
practical and preferred embodiments, it is to be understood 
that the invention is not to be limited to the disclosed 
embodiment, but on the contrary, is intended to cover 
various modifications and equivalent arrangements included 
within the Spirit and Scope of the appended claims, which 
Scope is to be accorded the broadest interpretation So as to 
encompass all Such modifications and equivalent Structures. 
In the claims: 

1. A weatherSeal for releasably contacting a panel, com 
prising: 

(a) a Substrate; and 
(b) a contact layer on at least a portion of the Substrate, the 

contact layer including a thermoset carrier and a mul 
titude of UHMW polyethylene particles having a polar 
functional group, the UHMW polyethylene particles 
chemically bonded to the thermoset carrier. 

2. The weatherseal of claim 1, wherein the thermoset 
carrier includes croSS linkable urethane. 

3. The weatherseal of claim 1, wherein the Substrate 
includes one of an EPDM, modified EPDM, thermoplastic 
and thermoplastic elastomer. 

4. A weatherSeal, comprising: 
(a) a substrate formed of one of EPDM, modified EPDM, 

thermoplastic and thermoplastic elastomer; and 
(b) a contact layer on the Substrate, the contact layer 

including surface treated UHMW polyolefin particles 
in a croSS linked urethane based carrier. 

5. The weatherseal of claim 4, wherein the ultra high 
molecule weight polyolefin particle is croSS linked. 

6. A contact layer for a weatherSeal, comprising: 
(a) a multitude of Surface treated thermoplastic particles 

bonded to a curable carrier. 
7. The contact layer of claim 6, wherein the thermoplastic 

particles are an ultra high molecular weight olefin. 
8. The contact layer of claim 6, wherein the thermoplastic 

particles are surface treated UHMW polyethylene. 
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9. The contact layer of claim 6, wherein the carrier 
includes urethane. 

10. The contact layer of claim 6, wherein the thermoplas 
tic particles have a melting temperature greater than a curing 
temperature of the thermoset carrier. 

11. A weatherSeal, comprising: 
(a) a Substrate; and 
(b) a contact layer on a portion of the Substrate, the contact 

layer having a multitude of Surface treated olefinic 
particles in a cured thermoset urethane based carrier. 

12. The weatherseal of claim 11, wherein the Substrate is 
one of an EPDM, a modified EPDM, a thermoplastic and a 
thermoplastic elastomer. 

13. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles are UHMW polyethylene. 

14. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles are chemically bonded to the cured 
thermoset urethane based carrier. 

15. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles are croSS linked. 

16. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles are Sufficiently bonded to the carrier 
to Substantially preclude Separation. 
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17. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles are encapsulated within the carrier. 

18. The weatherseal of claim 11, wherein the Surface 
treated olefinic particles have a polar functional group. 

19. The weatherseal of claim 11, wherein a melting 
temperature of the Surface treated olefinic particles is leSS 
than a curing temperature of the urethane based carrier. 

20. A method of forming a weatherSeal, comprising: 

(a) forming a Substrate; 

(b) mixing a multitude of Surface treated olefinic particles 
and a curable thermoset urethane based carrier; 

(c) disposing the mixed Surface treated olefinic particles 
and the curable thermoset urethane based carrier on a 
portion of the Substrate, and 

(d) curing the curable thermoset urethane based carrier as 
it is disposed on the Substrate to retain discrete Surface 
treated olefinic particles. 


