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a UV protecting arnount of carbon. According to one aspect, therefore, the
30 invention is a method for improving the UV resistance of a two component
~ elastomeric monofilament having a core and a sheath by incorporating into said
core and into said sheath a UV protecting amount of carbon.
According to another aspect, the present invention is an improved two-
component elastomeric monofilament having a core consisting essentially of a
35 first polyester elastomer and a sheath consisting essentially of a second polyester
elastomer, said second, i.e., sheath, elastomer having a melting point which is at
least 20°C lower than the first elastomer, wherein the improvement comprises
incorporating into said first elastomer and into said second elastomer a UV
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clastomer, or a polyesteramide elastomer, where the melting point of the sheath

30 component is substantially less than the melting point of the core component, i.e.,
~ at least about 20°C lower than the melting point of the elastomer in the core. The

preferred thermoplastic elastomers for use according to the invention is a
copolyetherester elastomer as described in one or more of U.S. Patent Nos.
3,651,014, 3,763,109, 3,766,146; and 4,136,715, the teachings of which are

35  incorporated herein by reference. Such copolyetherester polymers consist
essentially of a multiplicity of recurring intralinear long-chain and short-chain
ester units connected head-to-tail through ester linkages, their chemical structures
being well known to those skilied in the art.
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_ carbon. The pre-dried carbon-containing concentrate in petlet form and the

35  respective base polymer for the core and the sheath, also in pellet form, are then
pre-mixed to insure generally uniform distribution of the carbon-containing
concentrate throughout the base polymer pellet mixture. Each base polymer pellet
mixture is then extruded in either a single or twin screw extruder where melting

o . A TR IR B B S T




then post-oriented in the machine direction to inpart strength to the 5
.monofilanment. The oriented nonofilanment is then wound onto spools.
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Table 1

After exposure to UV light, all of the samples, of which there were (3)
specimens of each run, were tensile tested in an Instron Tensile Testing Machine.
The samples were 10” ( 25.4 cm) gage length, crosshead speed was set at
20 10 in/min ( 25.4 cm/min), and all samples were preconditioned for 24 hours at
23°C, 40% RH. Table 1, which follows, shows the tensile properties recorded for
each sample.
Under visual examination of the samples before testing, it was observed
that all of the samples which had been exposed to UV light had developed cracks
25  and were crazed at the swrface except those samples which contained 2.5% carbon
in the core and in the sheath. These had a very shiny, smooth surface, the same in
appearance as the control samples. The samples which contain 2.5% by weight
carbon according to the invention exhibit very little difference in breakload,
tensile strength, and particularly elongation at break when compared to the
30  unexposed {0 KJ/m?) samples.




B ST

“ 'Terisinl e Test Results (Monofilanent)

Monof i | ament uwv Br eakl oad |
<Tensi | e El ongation Toughness Conposi tion Exposur e Newt ons ‘
Strengt Ryg og/40@3 kPa (% Carbon Bl ack) (KJ/ nferr])pcrrsesindsss( MPa) 4
Core O 27.6 294. 4 87.3 151.7 Sheath 0 |
200 7.6 85.5 24. 8 13.1 400 ‘L
5.8 64.1 22.9 9.7 Cofeblgl 0 26. 7
269. 6 101.4 157. 2 ShesldTddt Hesults (Monofild@€at) 8.9 90. 3
27. 4 IS fionofilament uv redkioad | Tensilé: " Elongation A dtghmess | 13- 9
4.8 Core 0.4 Composgition Exposure ewton, S 51@&13 (9/9'22' 7 kPa 180. 6
Sheath 0.4 | o CarodBleky | (il B SO8 Aepay | 35-5 22.1] 400
9.3 95, S’ 43 b-Core—ol-75 d b3. 6
237.9 115.0pre © 164. 8] Shett h . 427.6 294900 873 10.131.7 105.5
37.9 3%ndatn 0 200 7800 | 855 1D- 2245 10245, 35.5
22.8 Core 1.5 23.1 ggl 7 119.9 170. 3
Sheath 0.4 200 400 1 58 110 B4 | 44220 532 4
ggol %%j%me 112'288 67'133 2% BBh%Q%re B 2007 ° 11. 6
: : : : eal : :
116. 5 54, c§?‘%ﬂ‘ 04 44. 8} 408% $?7 6 03 1132%4 56:%
44.8 Core 0. 745 0 400 24.45 4240.p 135114.1 4.8 173.1
Sheath 0. 75 200 1T <, 10P- 36 “8] 400 ;
10.7 106.15°7 %4 344 057 | b 1[s03 |1 | a6 S g
242. 7 128 .9Beath 0.4 186. 8] Shegd h 1. 5102 101.90D 355 15. 8.1 149. 6
81.5 §2.0 400 450 13.50 0b33. 1 319 47.9 199 35.9 __
Core 2.5 0 arara 2255 2P +69—% Sheat h
2.5 Apee0.75 22,2 0 207. 86 1299 115068.j2 164800 :
19.1 178.{Gheath 0417. 1 20032] 4 Tmughhesgs d s| byzdefinitigy the area _f
under the striess-strain cutve. eh F i ciTes esyl ts t
The orient ed ponen_support mﬁg(?ia of02 heti b&nf nng?' a___mm}ﬁétaj)ri C
havi ng a confliqus i on whi ¢h conprisess.crossest. 5t [anmss n |a fize.st direction
and in S d diregti pet pendi culat . tp the first} di tion,
wherein the s'?%ﬁas&lqn the |5 %Ofi st ?g:{ rect :‘i%)lﬁpc anpﬁ{"‘ste ari efn'ed
t her nopl asti d_el ast oner _nonof ¥Péinent &f5a | 1138 sheatthfcorie ¢l i gyration ,
sel ected fromdfe, group comsi shi ng|of ,£ppo yg#j@r Est 8H%, 173.1
pol yur et haned, _and pol yest ¢gram desj and the Sheath is an gl ast oner jwhose !
mel ti ng P4 s at leadfl20]er t1-€ | pwdl6-3 han #HB nel ti4ef point of :
the elastoner{ in the core, {andgg the stramds {n ke sdcongh glir¢ction
can be the s maag The sStranas 1T e 11T T0 I'TECTT 0 orvaSInthe
exanpl es whi di-FoPFdw, they coflpri se Zhont ePHst ofrer H18;1 Thdtujal or
synthetic yarjrBhedBuohiSyar ns |canréd ncludej.i buf as%é npt Béai tgd t24.8 cofton,
400 10.7 106.2 34.4 22.1
Core 1.5 0 25.4 242.7 128.8 186.8
Sheath 1.5 200 15.6 149.6 81.5 82.0
400 12.0 113.1 47.9 35.9 .
Core 2.5 0 22.7 225.5 122.4 169.6
Sheath 2.5 200 22.2 207.5 1334 i68.2
400 19.1 178.6 117.1 132.4 :
Toughness is by definition, the area under the stress-strain curve. : :




“polyester, nylon, rayon, acrylic, modacrylic and ol efin yarn. The fabric
. support mat eri al can be prepared as described in U S. Patent No.
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Newt ons  at Brnagial or syntkm: yam. Such(yws,&mbm)udc but gemek Bmited kJ cofiemr | )
(% dollyBier, nylon, rayon, acrylic, modacrylic and olefin yarn. The fabric support

material can be prepared as described in U.S. Patent No. 4,469,739, the teachings

of which are incorporated herein by reference, and is available commercially as

15  Dymetrol® brand woven, heat sealed spring fabric (E. 1. du Pont de Nemours and

Company, Wilmington, Delaware). Samples of Dymetrol® fabric were also

exposed to ultraviolet light in a Weatherometer® in accordance with SAE J1885

and physically tested in an Instron Tensile Testing Machine. The fabric was a

14-pick coextruded core/sheath elastomeric monofilament weave, polyester warp

20  sateen weave and all samples were pulled in the monofilament direction.

In each case, both the predominantly polyester side as well as the
predominantly monofilament side of the sateen-woven fabric was placed in the
test so that each side faced the light source. These sides are referred to as the
“white” side and “black” side, respectively, in the test results reported below in

25  Table 2.
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UV Exposure Test in accordance with SAE J1885.
Instron: gauge length 10.16 cm; crosshead speed 25.4 co/min
Test Conditions: 23°C, 50% RH

Test:

3 Samples per exposed test, results being averaged.

Monofilament composition: Core Hytrel®.7246; Sheath Hytrel® 4056;
monofilament consisting of 75% core and 25% sheath by volume .

These results show that with the addition of 2.5% carbon in the sheath and
core components of monofilament which comprises the fabric, the strength and
integrity of the fabric is retained to a UV exposure level of at least 451.2 K/ in
a Weatherometer®. For example, considering the “black” samples where the

predominantly monofilament side of the sateen-weave fabric sample was directly
exposed to the Xenon light source in the Weatherometer®, it can be seen that the
toughness, which is the area under the stress-strain curve and represents a
combination therefore of breakload and elongation, is improved 25,100%.
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sanples are intermttently wetted in accordance with test procedure SAE

Br eakl oad El ongmrinusssiodasaghness
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140. 6
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samples are intermittently wetted in accordance with test procedure SAFE J1960.

*J1960. 5 Tensile results are shown below in Table 3.
Tabl e 3 wo og/39sddnof i | anent w
Conposi tion Exposur e Newt ons (%
KJ/ mferr Sheath 0.4 0
g:or en% 1 Exterior omotive Weathesometer® Test
0 24.5 UM %3ts were also ddndubled in 2 Weh®erdnfeier® where the
20.9 122
8
5  Tensile results are shown below in Table 3.

Table 3
Monofilament 192" Breakload { Elongation | Toughness
Composition Exposure | Newtons (%) kPa
(% Carbon) (K3/im2)

Sheath 0.4 0 26.2 103 140.6
Core 0 451.2 10.2 34 214
Sheath 2.5 0 24.5 123 162.0
Core 2.5 451.2 20.9 122 142.0

monaﬁlamen%‘firgts Qubjected to the standard exterior automotive cycle where the
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3. The method of claim | in which the carbon /elastomer concentrate is first
uniformly blended into each of the corresponding base polymers, and then the

25  resulting base polymer/concentrate blends are dried until the moisture level of the
concentrate is in the range of from 0.005% to 0.02% by weight.

4, An improved two-component elastomeric monofilament having a core
consisting essentially of a first polyester elastomer and a sheath consisting

30 essentially of a second polyester elastomer, said second elastomer having a
melting point which is at least 20°C lower than the first elastomer, said core and
said sheath elastomers being selected from the group consisting of
copolyetheresters, polyursthanes, and polyesteramides, wherein the improvement
comprises incorporating into said first elastomer and into said second elastomer a

35 UV protecting amount of carbon.

5. The monofilament of claim 3 in which the carbon comprises particles
havma a size in the range of from about 19 nm to about 45 nm.
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configuration which conprises crossed strands in a first direction and in a
- second direction perpendicular to the first direction, wherein the
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10 into said ﬁrst elastomer and into said second elastomer a UV protecting amount of
carbon.

7. The fabric of claim 5 wherein the strands in the second direction comprise
15  oriented thermoplastic elastomer monofilament of a sheath/core configuration
selected from the group consisting of copolyetheresters, polyurethanes, and
polyesteramides, said sheath being an elastomer having a melting point which is at
least 20°C lower than the melting point of the elastomer comprising said core and
the UV protecting amount of carbon is uniformly distributed within the sheath and
20  within the core at a concentration in the range of about 1.8% to 3.0% by weight.
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