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LOW ABRASION ELASTOMERIC FABRIC 

PRIORITY 

[0001] Priority is hereby claimed under 35 USC §119 to 
copending provisional application Serial No. 60/270,684, 
?led on Feb. 22, 2001, Which is hereby incorporated herein 
by speci?c reference thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] Elastomeric fabrics are typically fabrics manufac 
tured With a mona?lament elastomeric yarn disposed in at 
least one direction of the fabric. Elastomeric fabrics have 
found Wide spread use in areas such as seating. In seating, 
elastomeric fabric can provide both the exterior surface, and 
the support for the user of the seat. HoWever, it has been 
discovered that elastomerics can create a higher abrasion on 
other fabrics that engage the elastomeric fabric, such as on 
garments of the users sitting in the seat. Therefore, there is 
a need for elastomeric fabrics Which have a loWer abrasion 
factor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] The invention can be better understood With refer 
ence to the draWings, in Which: 

[0004] FIG. 1 is a leno Weave elastomeric fabric incor 
porating the present invention. 

[0005] FIG. 2 is an enlarged plan vieW of a portion of the 
fabric from FIG. 1, illustrating Warp yarns at the point of 
intersection Where the Warp yarns cross over each other. 

[0006] FIG. 3 is an enlarged cross-sectional vieW of the 
portion of the fabric along line 3-3 in FIG. 2. 

[0007] FIGS. 4A and 4B are enlarged cross-sectional 
vieWs of the Warp yarns along section lines 4A-4A and 
4B-4B, respectively, in FIG. 2. 

DETAILED DESCRIPTION 

[0008] Referring noW to the ?gures, and in particular to 
FIGS. 1, 2, and 3, there is shoWn elastomeric fabric 100 
having a Warp direction 101, a ?ll direction 102, and a 
thickness 103. The elastomeric fabric 100 generally includes 
Warp yarns 110 in the Warp direction 101, and ?ll yarns 120 
in the ?ll direction 102. As illustrated, the elastomeric 100 
is a leano Weave fabric, With the Warp yarns 110 crossing at 
various cross over points 105 betWeen individual or groups 
of ?ll yarns 120 to secure the ?ll yarns 120 in position. 
HoWever, it is contemplated that the present invention can be 
any type of Weave necessary to form the elastomeric fabric. 

[0009] The Warp yarn 110 comprises an elastomeric 
mono?lament, single component yarn. The Warp yarn 110 
can be an elliptical cross-section With a major axis 113 and 
a minor axis 114. In one embodiment, the ratio of major axis 
to minor axis of the Warp yarn is about 1.6. In one embodi 
ment, the Warp yarn 110 is a Rite?ex or Hytrel extruded and 
draWn copolyester yarn. In another embodiment, the Warp 
yarn can be a bicomponent elastomeric yarn, such as a 

core/sheath yarn. 

[0010] Elastomeric yarns, as used herein, means a non 
textured yarn that can be stretched at room temperature to at 
least tWenty-?ve percent (25%) over its original length and 
Which after removal of the tensile force Will immediately 
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and forcibly return to Within three percent (3%) of its 
original length. To determine if a yarn is elastomeric, ASTM 
Standard Test Method for Permanent Deformation of Elas 
tomeric Yarns (D 3106-95 a), Which is incorporated herein in 
its entirety by speci?c reference thereto, can be used With the 
exception that the specimen is stretched to a length of 25% 
over the original length of the specimen for all stretching 
time periods, and the elongation after stretch is determined 
after the longer relaxation time period. 

[0011] The ?ll yarn 120 is a multicomponent air 
entangled, core and effect yarn, made of ?ve components. 
The ?rst component is a 20 denier carbon impregnated yarn 
for static dissipation. The second component is a 560 denier 
spandex yarn. The third, fourth, and ?fth components are 
300 denier solution dyed textured polyester yarns. 

[0012] Although the present invention is illustrated as 
having only the Warp yarns 110 as elastomeric yarns, it is 
contemplated by the present invention that the ?ll yarn 120 
can be elastomeric and the Warp yarn 110 nonelastomeric, or 
both the Warp yarn 110 and the ?ll yarn 120 are elastomeric. 

[0013] Referring noW to FIGS. 4A and 4B, there is shoWn 
an enlarged cross-sectional vieW of the Warp yarns 110 of the 
elastomeric fabric 100 at the point Where the Warp yarns 110 
are not in contact, and the cross over point 105, respectively, 
as shoWn in FIG. 2. As previously discussed, various 
elastomeric Warp yarns 110 cross over each other at the cross 
over points 105 to form the leno Weave. 

[0014] Each of the elastomeric Warp yarns 110 has an 
elliptical cross section With the minor axis 113 generally 
orientated parallel to the direction of the fabric thickness 
103, and a major axis 114 generally orientated perpendicular 
to the minor axis 113. The cross section of the Warp yarn 110 
shoWs it to have a smaller thickness along the minor axis 113 
at the cross over point 105 than at other locations on the 
Warp yarn 110. The result of the varying thickness along the 
minor axis 113 of the Warp yarn 110 is that the overall 
thickness of elastomeric fabric 100 is about the same at the 
cross over points 105 as other areas of the fabric 100. In one 

embodiment, the thickness of the Warp yarn 110 along the 
minor axis 113 at the cross over point 105 is from about 60% 
to about 82% of the Width of the Warp yarn 110 along the 
major axis 114, and the ratio of Width in the major axis to the 
thickness in the minor axis of the Warp yarn is from about 
1.8 to about 2.1. 

[0015] The fabric 100 of the present invention can be 
formed by Weaving the elastomeric fabric With the Warp 
yarns 110 and the ?ll yarns 120 in the appropriate Weave 
style, and calendaring the fabric at room temperature. In one 
embodiment, a leno Woven elastomeric fabric or membrane 
in the construction illustrated above, is formed according to 
the disclosure in US Pat. No. 6,035,901, titled “Woven 
Fabric Membrane For A Seating Surface”, issued to Stumpf 
et al. on Mar. 14, 2000, and Which is incorporated in its 
entirety herein by speci?c reference hereto. After the leano 
elastomeric fabric or membrane is formed, it is calendered 
at room temperature at about 650 PSIG, in one embodiment, 
and at about 1300 PSIG in another embodiment. In one 
embodiment, the nip rollers calendering the fabric 100 are 
set to about 1550 pounds per linear inch, and in another 
embodiment the nip rollers are set to about 3100 pounds per 
linear inch. The room temperature is controlled to be 
betWeen about 60 F. to about 100 F. In one embodiment, the 
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fabric is calendered at least 600 PSIG at the previously 
speci?ed room temperature. In one embodiment, the nip 
rollers calendering the fabric 100 are set to about 1425 
pounds per linear inch. 

[0016] In one example, a leano Weave Was formed and 
calandered to produce a fabric With 17% less thickness at the 
cross over point 105 than a fabric not calendered. The 
calendaring reduces the thickness of the fabric at the cross 
over point 105 from about 0.0375 to about 0.031 inches. 

[0017] The fabric of the above eXample Was pre-stretched 
to about 5% in the Warp direction and about 20% in the ?ll 
direction, and subjected to a Martindale Abrasion Tests, as 
described in ASTM-4966-98, Which is incorporated herein 
in its entirety by speci?c reference thereto. Acontrol sample 
of the above eXample Was also subjected to the Martindale 
Abrasion Test prior to the room temperature calendering of 
the fabric. The control sample Was also pre-stretched 
stretched to about 5% in the Warp direction and about 20% 
in the ?ll direction. Test specimens Were used of 100% 
Worsted Wool Flannel Fabric With 77 ends per inch and 67 
picks per inch, yarn siZe cotton Warp of 19.13, yarn siZe 
system ?ll of 25.17, a Weight of 5.26 ounces per square yard, 
Which Was take from pants manufactured by Austin Reed. A 
failure of the test specimen is de?ned as a hole appearing in 
the specimen, as discovered by inspecting the specimen at 
every 2,000 cycles. It Was found that the control sample 
caused a failure of the test specimen at about 30000 cycles, 
and the eXample calendered at room temperature caused a 
failure of the test specimen at about 40000 cycles. 

What is claimed is: 
1. A fabric having a ?rst set of yarns and a second set of 

yarns interWoven in a leno Weave having a fabric thickness 
direction, Wherein various of the yarns from the ?rst set of 
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yarns cross over each other at cross over points to form the 
leno Weave, Wherein the ?rst set of yarns comprise elasto 
meric yarns With a cross section having a yarn thickness in 
a minor aXis oriented substantially in the direction of the 
fabirc thickness direction and a yarn Width in a major aXis 
oriented substantially perpendicular to the minor aXis, and 
Wherein the minimum siZe of the yarn thickness of the 
elastomeric yarns is located at the cross over points. 

2. The fabric according to claim 1, Wherein the yarn 
thickness of the elastomeric yarns at the cross over point is 
from about 60% to about 82% smaller than the yarn Width. 

3. The fabric according to claim 1, Wherein the ratio of 
yarn Width to yarn thickness of the elastomeric yarn is from 
about 1.8 to about 2.1 at the cross over point. 

4. The fabric according to claim 1, Wherein the fabric 
thickness at the cross over point 105 not greater than about 
the mean fabric thickness. 

5. The fabric according to claim 1, Wherein the second set 
of yarns includes carbon impregnated yarns. 

6. A method of forming an elastomeric fabric, comprising 
the steps of: 

Weaving a leno Weave fabric With elastomeric yarns in a 
?rst direction interWoven With a second yarn set in a 
second direction, Wherein the yarns crossing over each 
other to product the leno Weave are the elastomeric 
yarns and Wherein the cross over point is the location 
Were elastomeric yarns cross over each other; and 

calandering the leno Weave fabric to reduce the thickness 
of the elastomeric yarns at the cross over points. 

7. The method according to claim 6, Wherein the step of 
calandering includes applying the calendering pressure at a 
temperature from about 60 F. to about 100 F. 

* * * * * 


