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EP 3 266 914 B1
Description
1. Field of the Invention

[0001] The presentinvention relates to textile technology, and particularly relates to a reinforced composite fabric and
a method for preparing a reinforced composite fabric.

2. Description of the Related Art

[0002] Texture is a common daily necessity widely applied in many fields. For example, the Europe patent publication
0101305 A2 discloses an oriented woven furniture support material which is a synthetic woven material suitable for use
in furniture. Due to the development of technology, the demands for the functional textiles increase. The functional
textiles have different properties and functions according to different uses. For example, the Japan patent publication
H04146235 A provides a woven and knit fabric having excellent crease recovery and durability. In addition to the crease
recovery and durability, the mechanical strength is also an important property to the textiles. For example, the Europe
patent publication 0768406 A1 discloses a fiber-reinforced composite material containing reinforcing fibers and matrix
fibers. In the prior arts, reinforced textiles are usually formed by adding a reinforcing agent or attaching a reinforcing film
to enhance their strengths.

[0003] The use ofreinforcing agentis more widely used between these two means. Common reinforcing agents include
tear strength improver, rubbing fastness improver, or fabric enhancer. After the textile isimmersed in a solution containing
the reinforcing agent, a polymer layer is attached onto the surface of the textile, such that the strength of the textile can
be enhanced.

[0004] However, the concentration of the reinforcing agent needs to be lower than 5% to sustain the texture of the
reinforced textile, resulting in that the reinforced effect cannot be effectively improved. Using the reinforcing agent to
enhance the strength requires additional impregnation process and drying process, resulting in a more complicated
process, longer processing time, and higher cost. Besides, large consumptions of water and solvent during the process
cause large burdens to the environment, and thus the conventional method is not suitable for the mass production of
the reinforced fabrics in the future that people pay attention to the environmental protection increasingly.

[0005] Film lamination is also useful to reinforce the strength of the textile. The surface of the textile is dot-coated with
a hot melt adhesive solution, and then covered with a reinforcing film to form a laminated structure. Finally, the laminated
structure is hot-pressed under 200°C to 300°C to form the reinforced textile.

[0006] However, the hot melt adhesive layer is aged over time and would peel from the textile, and thus lose the
property of high strength. Besides, the solvent contained in the hot melt adhesive solution might remain in the reinforced
textile made by the film lamination, thereby limiting the applicability of the reinforced textile.

[0007] The objective of the present invention is to provide a reinforced composite fabric and a method for preparing
a reinforced composite fabric which overcomes the problem of peeling of the reinforcing film and simplifies the fabrication
process.

[0008] In order to achieve the aforementioned objective, the present invention provides a method for preparing a
reinforced composite fabric including:

forming a high-hardness thermoplastic elastomeric yarn and a low-hardness thermoplastic elastomeric yarn into a
fabric by weaving; a melting point of the low-hardness thermoplastic elastomeric yarn ranging from 50°C to 150°C;
hot-pressing the fabric under a hot-pressing temperature (less than 200°C) and a hot-pressing pressure to form the
reinforced composite fabric; the hot-pressing temperature being higher than or equal to the melting point of the low-
hardness thermoplastic elastomeric yarn, and lower than a melting point of the high-hardness thermoplastic elas-
tomeric yarn.

[0009] Inaccordance with the presentinvention, two thermoplastic elastomeric yarns with different hardness or different
melting points are hot-pressed at a suitable temperature to allow the low-hardness thermoplastic elastomeric yarn to be
partially melted and attached on the surface of the high-hardness thermoplastic elastomeric yarn, so as to obtain the
reinforced composite fabric. By means of the method described, the tensile strength and the impact strength are enhanced
without using the hot melt adhesive solution. The drawbacks of aging of the hot melt adhesive layer, peeling of the
reinforcing film, and residuals of the solvent are overcome. Further, the fabrication process of the reinforced fabric is
simpler than the prior art.

[0010] Preferably, the hot-pressing pressure is from 0.0098 MPa to 0.98MPa.

[0011] As for the method for preparing the reinforced composite fabric, the hot-pressing temperature is higher than
the melting point of the low-hardness thermoplastic elastomeric yarn by 10°C to 50°C. Preferably, the hot-pressing
temperature is higher than the melting point of the low-hardness thermoplastic elastomeric yarn by 10°C to 20°C.
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Therefore, the present invention can hot-press the fabric under a hot-pressing temperature lower than 200°C and make
the low-hardness thermoplastic elastomeric yarn partially melted.

[0012] According to the presentinvention, the hot-pressing temperature can be adjusted according to the melting point
of the high-hardness thermoplastic elastomeric yarn and the melting point of the low-hardness thermoplastic elastomeric
yarn. Preferably, the melting point of the low-hardness thermoplastic elastomeric yarn is from 50°C to 150°C. More
preferably, the melting point of the low-hardness thermoplastic elastomeric yarn is from 70°C to 150°C. Therefore, the
reinforced composite fabric is made under the lower hot-pressing temperature. Besides, the melting point of the high-
hardness thermoplastic elastomeric yarn is from 150°C to 300°C. More preferably, the melting point of the high-hardness
thermoplastic elastomeric yarn is from 160°C to 300°C. Much more preferably, the melting point of the high-hardness
thermoplastic elastomeric yarn is from 180°C to 250°C.

[0013] According to the invention, a shore hardness of the low-hardness thermoplastic elastomeric yarn is from 10A
to 90A and a shore hardness of the high-hardness thermoplastic elastomeric yarn is from 95A to 90D.

[0014] In addition, the method further comprises the step of twisting a high-hardness thermoplastic elastomeric fiber
and a reinforcing fiber into the high-hardness thermoplastic elastomeric yarn.

[0015] The step of twisting a high-hardness thermoplastic elastomeric fiber and a reinforcing fiber makes the high-
hardness thermoplastic elastomeric yarn have the characteristic of the reinforcing fiber. The addition of the reinforcing
fiber widens the applicability of the reinforced composite fabric and may enhance the tensile strength and the impact
strength of the reinforced composite fabric.

[0016] Preferably, the reinforcing fiberis a synthetic fiber. Further, the applicable synthetic fiber of the presentinvention
includes a carbon fiber, a glass fiber, a Kevlar fiber, or a Dyneema fiber. A percentage of the reinforcing fiber ranges
from 10 wt% to 90 wt% based on the overall weight of the high-hardness thermoplastic elastomeric yarn.

[0017] Preferably, the method further comprises the steps of melt spinning a high-hardness thermoplastic elastomeric
polymer into the high-hardness thermoplastic elastomeric yarn and of melt spinning a low-hardness thermoplastic elas-
tomeric polymer into the low-hardness thermoplastic elastomeric yarn. Besides, the high-hardness thermoplastic elas-
tomeric polymer and the low-hardness thermoplastic elastomeric polymer independently are, but not limited to, thermo-
plastic rubber elastomer (TPR), thermoplastic polyurethane elastomer (TPU), styrene-based thermoplastic elastomer
(TPS), thermoplastic olefinic elastomer (TPO), thermoplastic vulcanizate elastomer (TPV), thermoplastic ester elastomer
(TPEE), or thermoplastic polyamide elastomer (TPAE).

[0018] Preferably, the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elasto-
meric polymer are classified as the identical thermoplastic elastomeric polymer. Therefore, the reinforced composite
fabric may have higher tensile strength and higher impact strength due to the same or better affinity between the high-
hardness thermoplastic elastomeric yarn and the low-hardness thermoplastic elastomeric yarn.

[0019] The high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer
each respectfully have a soft segment and a hard segment. The hardness and the melting point of the thermoplastic
elastomeric polymer may be adjusted according to a ratio of the soft segment to the hard segment.

[0020] The soft segment can be constructed by, but not limited to, butadiene rubber (BR), isoprene rubber (IR), natural
rubber (NR), ethylene propylene diene monomer (EPDM), isobutylene isoprene rubber (lIR), polyisobutylene (PIB),
polyethylene/polybutylene, amorphous polyethylene, polyether polyol, polyester polyol, or polyester.

[0021] The hard segment can be constructed by, but not limited to, polystyrene (PS), polyethylene (PE), polypropylene
(PP), syndiotactic 1,2-polybutadiene, trans-1,4-polyisoprene, polyurethanes (PU), diisocyanate, or polyamide (PA).
[0022] Moreover, in the polyester-polyether type of TPEE system, the soft segment can be constructed by polyether
and the hard segment can be constructed by aromatic crystal polyester. In the polyester-polyester type of TPEE system,
the soft segment can be constructed by aliphatic polyester and the hard segment can be constructed by aromatic crystal
polyester.

[0023] Preferably, the ratio of the soft segment to the hard segment of the high-hardness thermoplastic elastomeric
polymer is from 25:75 to 50:50. The ratio of the soft segment to the hard segment of the low-hardness thermoplastic
elastomeric polymer is from 51:49 to 80:20.

[0024] Preferably, the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elasto-
meric polymer are both TPU. The ratio of the soft segment to the hard segment of the high-hardness thermoplastic
elastomeric polymer is from 30:70 to 50:50. The ratio of the soft segment to the hard segment of the low-hardness
thermoplastic elastomeric polymer is from 56:44 to 70:30.

[0025] Preferably, the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elasto-
meric polymer are both TPEE. The ratio of the soft segment to the hard segment of the high-hardness thermoplastic
elastomeric polymer is from 30:70 to 40:60. The ratio of the soft segment to the hard segment of the low-hardness
thermoplastic elastomeric polymer is from 52:48 to 75:25.

[0026] Preferably, the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elasto-
meric polymer are both TPO. The ratio of the soft segment to the hard segment of the high-hardness thermoplastic
elastomeric polymer is from 30:70 to 40:60. The ratio of the soft segment to the hard segment of the low-hardness
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thermoplastic elastomeric polymer is from 55:45 to 75:25.

[0027] Preferably, the step of forming a high-hardness thermoplastic elastomeric yarn and a low-hardness thermo-
plastic elastomeric yarn into a fabric by weaving further comprises twisting the high-hardness thermoplastic elastomeric
yarn and the low-hardness thermoplastic elastomeric yarn into multiple complex yarns and forming the complex yarns
into the fabric. Each of the complex yarns comprises foresaid high-hardness thermoplastic elastomeric yarn and low-
hardness thermoplastic elastomeric yarn twisted together.

[0028] The high-hardness thermoplastic elastomeric yarn and the low-hardness thermoplastic elastomeric yarn can
form the fabric by a weaving method. The fabrics can be, but not limited to, circular knitted fabric, knitted fabric, jersey
fabric, woven fabric, plain fabric, ribbing fabric, or corrugated fabric. Besides, the fabrics can be formed by different
weaving methods in the same process, for example, the fabric can be formed by knitted weaving in combination with
woven weaving and plain weaving.

[0029] Furthermore, the present invention provides a reinforced composite fabric comprising a high-hardness ther-
moplastic elastomeric yarn and a low-hardness thermoplastic elastomeric yarn. A part of a surface of the low-hardness
thermoplastic elastomeric yarn is melted and attached on a surface of the high-hardness thermoplastic elastomeric yarn.
The reinforced composite fabric can be made by the method mentioned above.

[0030] In conclusion, the reinforced composite fabric and the method for preparing the reinforced composite fabric
have advantages as follows.

(1) High mechanical strength property

[0031] Hot-pressing the fabric woven by the high-hardness thermoplastic elastomeric yarn and the low-hardness
thermoplastic elastomeric yarn allows the reinforced composite fabric to have a higher tensile strength and a higher
impact strength.

(2) Simple and eco-friendly process

[0032] The method for preparing the reinforced composite fabric overcomes the problems to fabricate the reinforced
textiles by the intensifiers impregnation and the film lamination.

(3) Low hot-pressing temperature

[0033] By adjusting the melting point of the low-hardness thermoplastic elastomeric yarn, the reinforced composite
fabric can be hot-pressed under a lower hot-pressing temperature.

In the drawings:
[0034]

Fig. 1 is a perspective view of a reinforced woven fabric made from high-hardness thermoplastic elastomeric yarns
and low-hardness thermoplastic elastomeric yarns at a ratio of 1:1;

Fig. 2 is a perspective view of the reinforced woven fabric made from the high-hardness thermoplastic elastomeric
yarns and low-hardness thermoplastic elastomeric yarns at a ratio of 2:1.

[0035] To prove that the reinforced composite fabric has a higher tensile strength and a higher impact strength, the
reinforced composite fabric and the method for preparing the same is provided as follows.

Example 1

[0036] A high-hardness thermoplastic elastomeric (abbreviated as HH-TPE) polymer used in the instant example was
thermoplastic polyurethane elastomer (TPU), which had a soft segment and a hard segment at a ratio of 44:56. The soft
segment was constructed by polyol and the hard segment was constructed by diisocyanate. The HH-TPE polymer having
a shore hardness of 95A and a melting point of 190°C was melt spun to prepare a HH-TPE yarn (16.7tex /72F).
[0037] A low-hardness thermoplastic elastomeric (abbreviated as LH-TPE) polymer used in the instant example was
TPU and had a soft segment and a hard segment at a ratio of 65:35. The soft segment was constructed by polyol and
the hard segment was constructed by diisocyanate. The LH- TPE polymer having a shore hardness of 80A and a melting
point of 100°C was melt spun to prepare a LH-TPE yarn (16.7tex /72F).

[0038] The HH-TPE yarn and the LH-TPE yarn were crossed upon each other at a ratio of 1:1 to form a woven fabric.
The size of the woven fabric was 21 cm X 30 cm. The structure of the woven fabric was shown in Fig. 1.
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[0039] With reference to Fig. 1, the woven fabric 1A was composed of the HH-TPE yarn 2 and the LH-TPE yarn 3.
The warp was composed of the HH-TPE yarn 2 and the LH-TPE yarn 3 at a ratio of 1:1, and the weft was composed of
the HH-TPE yarn 2 and the LH-TPE yarn 3 at a ratio of 1:1. That is, the HH-TPE yarn 2 and the LH-TPE yarn 3 were
staggered together in both lateral direction and vertical direction. Subsequently, the woven fabric 1A was preheated
under 100°C for half an hour and hot-pressed under 110°C and a pressure of 0.098 MPa for 3 minutes. After cooling
the hot-pressed woven fabric, a reinforced composite fabric was finally obtained.

Example 2

[0040] A HH-TPE yarn (16.7tex/72F) and a LH-TPE yarn (16.7tex/72F) used in the instant example were similar with
those in Example 1.

[0041] Differently, the HH-TPE yarn and the LH-TPE yarn were crossed upon each other at a ratio of 2: 1 to form a
woven fabric. The structure of the woven fabric was shown in Fig. 2.

[0042] With reference to Fig. 2, the woven fabric 1B was composed of the HH-TPE yarn 2 and the LH-TPE yarn 3.
The warp was composed of the HH-TPE yarn 2 and the LH-TPE yarn 3 at a ratio of 2:1, and the weft was composed of
the HH-TPE yarn 2 and the LH-TPE yarn 3 at a ratio of 2:1. That is, two HH-TPE yarns 2 and one LH-TPE yarn 3 were
arranged repeatedly in both lateral direction and vertical direction.

[0043] Subsequently, the woven fabric 1B was preheated and hot-pressed as described in Example 1 to form a
reinforced composite fabric of Example 2.

Example 3

[0044] A HH-TPE polymer used in the instant example was thermoplastic polyether ester elastomer (TPEE), which
had a soft segment and a hard segment at a ratio of 37:63. The soft segment was constructed by aliphatic polyester
and the hard segment was constructed by aromatic crystal polyester. The HH-TPE polymer having a shore hardness
of 72D and a melting point of 220°C was melt spun to prepare a HH-TPE yarn (16.7tex /72F).

[0045] A LH-TPE polymer used in the instant example was TPEE, which had a soft segment and a hard segment at
a ratio of 62:38. The soft segment was constructed by aliphatic polyester and the hard segment was constructed by
aromatic crystal polyester. The LH-TPE polymer having a shore hardness of 30D and a melting point of 150°C was melt
spun to prepare a LH-TPE yarn (16.7tex /72F).

[0046] The HH-TPE yarn and the LH-TPE yarn were crossed upon each other at a ratio of 1:1 to form a woven fabric
similarly as Example 1. Subsequently, the woven fabric was preheated and hot-pressed as described in Example 1 to
form a reinforced composite fabric of Example 3. Differently, the preheating temperature to the woven fabric was 150°C
and the hot-pressing temperature to the woven fabric was 170°C.

Example 4

[0047] A HH-TPE polymer used in the instant example was thermoplastic olefinic elastomer (TPO), which had a soft
segment and a hard segment at a ratio of 35:65. The soft segment was constructed by ethylene propylene diene monomer
(EPDM) and the hard segment was constructed by polypropylene (PP). The HH-TPE polymer having a shore hardness
of 75D and a melting point of 160°C was melt spun to prepare a HH-TPE yarn (16.7tex /72F).

[0048] A LH-TPE polymer used in the instant example was TPO, which had a soft segment and a hard segment at a
ratio of 68:32. The soft segment was constructed by EPDM and the hard segment was constructed by PP. The LH-TPE
polymer having a shore hardness of 56A and a melting point of 70°C was melt spun to prepare a LH-TPE yarn (16.7tex
[T2F).

[0049] The HH-TPE yarn and the LH-TPE yarn were crossed upon each other at a ratio of 1:1 to form a woven fabric
similarly as in Example 1. The woven fabric was preheated and hot-pressed as described in Example 1 to form a
reinforced composite fabric of Example 4. Differently, the preheating temperature to the woven fabric was 70°C and the
hot-pressing temperature to the woven fabric was 100°C.

Example 5

[0050] A HH-TPE polymer used in the instant example similarly as in Example 1 was melt spun to prepare a HH-TPE
fiber (8.3tex/36F). The HH-TPE fiber and a polyethylene terephthalate (PET) fiber (8.3tex/36F) were twisted to form a
HH-TPE yarn (16.7tex /72F).

[0051] A LH-TPE polymer similarly as in Example 1 was melt spun to prepare a LH-TPE yarn (16.7tex /72F).

[0052] The HH-TPE yarn and the LH-TPE yarn were crossed upon each other at a ratio of 1:1 to form a woven fabric
similarly as in Example 1. Subsequently, the woven fabric was preheated and hot-pressed as described in Example 1
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to form a reinforced composite fabric of Example 5.
Example 6

[0053] A HH-TPE yarn (16.7tex /72F) and a LH-TPE yarn (16.7tex /72F) used in the instant example were similar to
those in Example 1. Differently, the HH-TPE yarn and the LH-TPE yarn were knitted at a ratio of 1:1 to form a knitted
fabric. Subsequently, the knitted fabric was preheated and hot-pressed as described in Example 1 to form a reinforced
composite fabric of Example 6.

Example 7

[0054] A HH-TPE yarn (16.7tex /72F) and a LH-TPE yarn (16.7tex /72F) used in the instant example were similar to
those in Example 5. Differently, the HH-TPE yarn and the LH-TPE yarn were knitted at a ratio of 1:1 to form a knitted
fabric. Subsequently, the knitted fabric was preheated and hot-pressed as described in Example 5 to form a reinforced
composite fabric of Example 7.

Example 8

[0055] A HH-TPE yarn (16.7tex /72F) used in the instant example was similar to that in Example 1. A LH-TPE yarn
(16.7tex /72F) used in the instant example was similar to that in Example 4. Besides, the HH-TPE yarn and the LH-TPE
yarn were crossed upon each other at a ratio of 1:1 to form a woven fabric.

[0056] Subsequently, the woven fabric was preheated and hot-pressed as described in Example 4 to form a reinforced
composite fabric of Example 8.

Comparative Example 1

[0057] AHH-TPE polymer used in the instant comparative example similarly as in Example 1 was melt spun to prepare
two identical HH-TPE yarns (16.7tex /72F). The two HH-TPE yarns were crossed upon each other to form a woven
fabric similarly as in Example 1.

[0058] Subsequently, the woven fabric was preheated and hot-pressed as described in Example 1.

[0059] After hot-pressing the woven fabric, an appearance of the hot-pressed woven fabric was unchanged.

Comparative Example 2

[0060] A woven fabric used in the instant comparative example was similar to that in Comparative Example 1.
[0061] Subsequently, the woven fabric was preheated and hot-pressed as described in Example 1. Differently, the
preheating temperature to the woven fabric was 190°C and the hot-pressing temperature to the woven fabric was 230°C.
[0062] After hot-pressing the woven fabric, the two HH-TPE yarns were melted and formed into a piece of TPU polymer
film. The piece of TPU polymer no longer had a texture of the woven fabric.

Test Example

[0063] In order to clarify the differences among Examples 1 to 8, the properties of the HH-TPE polymers and the
properties of the LH-TPE polymers were listed in Table 1.

[0064] To measure the mechanical properties of the reinforced composite fabric, the tensile strength of the fabric and
the tensile strength of the reinforced composite fabric were measured according to ASTM-D142 specified by American
Society for Testing and Materials (ASTM). Also, the impact strength of the fabric and the impact strength of the reinforced
composite fabric were measured according to ASTM-D256 specified by ASTM.

[0065] To clarify the differences among Examples and Comparative Examples, the operating conditions and the
properties of the reinforced composite fabrics in Examples 1 to 8 and in Comparative Example 1 were listed in Table 2.
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Table 1: the type of the HH-TPE polymers, the ratios of the soft segment to the hard segment (abbreviated as SS:
HS) of the HH-TPE polymers, the shore hardness of the HH-TPE polymers, and the melting points of the HH-TPE
polymers in Examples 1 to 8 (abbreviated as E1 to E8) and the type of the LH-TPE polymers, the SS:HS ratios of
the LH-TPE polymers, the shore hardness of the LH-TPE polymers, and the melting points (°C) of the LH-TPE
polymers in Examples 1 to 8 (abbreviated as E1 to E8).

HH-TPE polymer LH-TPE polymer
Type SS:HS Hardness MpeOI::lg Type SS:HS Hardness Mpeolit:]ntg
E1 TPU 44 : 56 95A 190 TPU 65:35 80A 100
E2 TPU 44 : 56 95A 190 TPU 65:35 80A 100
E3 TPEE 37:63 72D 220 TPEE 62:38 30D 150
E4 TPO 35:65 75D 160 TPO 68 :32 56A 70
E5 TPU 44 : 56 95A 190 TPU 65:35 80A 100
E6 TPU 44 : 56 95A 190 TPU 65:35 80A 100
E7 TPU 44 : 56 95A 190 TPU 65:35 80A 100
ES8 TPU 44 : 56 95A 190 TPO 68:32 56A 70

Table 2: the ratios of the HH-TPE yarn to the LH-TPE yarn (abbreviated as HH-yarn:LH-yarn) of the fabrics, the
preheating temperatures (°C) to the fabrics, the hot-pressing temperatures (°C) to the fabrics, tensile strengths (MPa)
of the fabrics, tensile strengths (MPa) of the reinforced composite fabrics, impact strengths (J/m) of the fabrics, and
impact strengths (J/m) of the reinforced composite fabrics in Examples 1 to 8 and Comparative Example 1 (abbreviated

as E1to E8 and C1).

HH- Tensile strength Impact strength

yarn: Preheating Hot-pressing

LH- temperature temperature Fabric Reinforced Fabric Reinforced

yamn composite fabric composite fabric
E1 1:1 100 110 24.8 63.8 43 871
E2 2:1 100 110 34.3 44 .4 69 556
E3 1:1 150 170 16.6 42.7 32 583
E4 1:1 70 100 10.4 23.8 83 638
E5 1:1 100 110 37.6 52 33 287
E6 1:1 100 110 12.8 36.7 24 418
E7 1:1 100 110 19.4 25.6 30 148
ES8 1:1 70 100 17.9 34 63 323
C1 1:1 100 110 28.0 27.5 62 61

[0066] With reference to Table 1, the HH-/LH-TPE yarns can be prepared by the HH-/LH-TPE polymers with different
hardness or different melting points by controlling the SS:HS ratios of the HH-/LH-TPE polymers.

[0067] With reference to Table 2, the tensile strengths and the impact strengths of the reinforced composite fabrics
in Examples 1 to 8 were higher than those of the fabrics in Examples 1 to 8. Therefore, the present invention could
prepare the reinforced composite fabrics with higher tensile strength and higher impact strength.

[0068] In order to enhance the affinities between the HH-TPE yarn and the LH-TPE yarn, the HH-TPE polymer and
the LH-TPE polymer were classified as identical thermoplastic elastomeric polymer in Examples 1 to 7.

[0069] With reference to Table 1, the LH-TPE polymer and the HH-TPE polymer in Examples 1, 2, 5, and 8 were TPU.
When the SS:HS ratios of the LH-TPE polymer ranged from 56:44 to 70:30, the shore hardness of the LH-TPE yarn
ranged from 10A to 90A and the melting points of the LH-TPE yarn ranged from 50°C to 150°C. When the SS:HS ratios
of the HH-TPE polymer ranged from 30:70 to 50:50, the shore hardness of the HH-TPE yarn ranged from 95A to 90D
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and the melting points of the HH-TPE yarn ranged from 170°C to 300°C.

[0070] With reference to Table 1, the LH-TPE polymer and the HH-TPE polymer in Example 3 were TPEE. When the
SS:HS ratio of the LH-TPE polymer ranged from 52:48 to 75:25, the shore hardness of the LH-TPE yarn ranged from
30D to 60D and the melting point of the LH-TPE yarn ranged from 100°C to 180°C. When the SS:HS ratio of the HH-
TPE polymer ranged from 30:70 to 40:60, the shore hardness of the HH-TPE yarn ranged from 65D to 80D and the
melting points of the HH-TPE yarn ranged from 185°C to 280°C.

[0071] With reference to Table 1, the LH-TPE polymer and the HH-TPE polymer in Examples 4 and 8 were TPO.
When the SS:HS ratios of the LH-TPE polymer ranged from 55:45 to 75:25, the shore hardness of the LH-TPE yarn
ranged from 30A to 60A and the melting point of the LH-TPE yarn ranged from 50°C to 80°C. When the SS:HS ratios
of the HH-TPE polymer ranged from 30:70 to 40:60, the shore hardness of the HH-TPE yarn ranged from 65A to 90A
and the melting point of the HH-TPE yarn ranged from 100°C to 180°C.

[0072] With reference to Table 2, by using identical type of the LH-TPE polymer and the HH-TPE polymer, the tensile
strengths and the impact strengths of the reinforced composite fabrics in Examples 1 to 7 were enhanced after hot-
pressing.

[0073] Comparing Examples 1 with 8, the HH-TPE polymers in Examples 1 and 8 were both TPU. Differently, the LH-
TPE polymer in Example 1 was TPU but the LH-TPE polymer in Example 8 was TPO. With reference to Table 2, the
tensile strength and the impact strength of the reinforced composite fabric in Example 1 were higher than those in
Example 8 due to the higher affinity between the HH-TPE yarn and the LH-TPE yarn.

[0074] Comparing Examples 4 with 8, the LH-TPE polymers in Examples 4 and 8 were both TPO. Differently, the HH-
TPE polymer in Example 4 was TPO but the HH-TPE polymer in Example 8 was TPU. With reference to Table 2, due
to the tensile reinforcement of the TPU, the tensile strength of the reinforced composite fabric in Example 8 was higher
than that in Example 4. In addition, due to the higher affinity between the HH-TPE yarn and the LH-TPE yarn, the impact
strength of the reinforced composite fabric in Example 4 was higher than that in Example 8. Therefore, the reinforced
composite fabric prepared by various types of HH-TPE polymers or by various types of LH-TPE polymers would have
different characteristics of mechanical strengths.

[0075] Further, other kinds of fiber could be included in the HH-TPE yarn or the LH-TPE yarn hence to form the
reinforced composite fabric with different characteristics. With reference to Table 2, the PET fiber and the TPU fiber
were twisted to form the HH-TPE yarn in Examples 5 and 7. The tensile strengths and the impact strengths of the
reinforced composite fabrics in Examples 5 and 7 were increased. The tensile strength of the reinforced composite fabric
in Example 5 was 52MPa; the impact strength of the reinforced composite fabric in Example 5 was 287 J/m. The tensile
strength of the reinforced composite fabric in Example 7 was 26.2MPa; the impact strength of the reinforced composite
fabric in Example 7 was 148 J/m.

[0076] Comparing Examples 1 to 5 with Examples 6 and 7, the fabrics in Examples 1 to 5 were woven fabrics and the
fabrics in Examples 6 and 7 were knitted fabrics. With reference to Table 2, no matter what fabrics were made, the
tensile strengths and the impact strengths of the reinforced composite fabrics were increased after hot-pressing. There-
fore, various types of fabrics were suitable for use in the method for preparing the reinforced composite fabric.

[0077] To compare the woven fabrics with knitted fabrics, a first group (Examples 1 and 6) and a second group
(Examples 5 and 7) were respectively prepared similarly. That is, the difference between the first group and the second
group was only the types of the fabrics. With reference to Table 2, the tensile strength and the impact strength of the
reinforced composite fabric made by woven fabrics (Examples 1 and 5) were higher than those of the reinforced composite
fabric made by knitted fabrics (Examples 6 and 7).

[0078] Comparing Example 1 with Comparative Example 1, the woven fabric in Comparative Example 1 was woven
by two identical HH-TPE yarns. After preheating and hot-pressing the woven fabric, the woven fabric did not form the
reinforced composite fabric. With reference to Table 2, the tensile strength and the impact strength of the reinforced
composite fabric in Comparative Example 1 did not increase obviously.

[0079] Comparing Example 1 with Comparative Example 2, the woven fabric in Comparative Example 2 was woven
by two identical HH-TPE yarns and the hot-pressing temperature was not higher than or equal to the melting point of
the HH-TPE yarn. From the result, the woven fabric in the Comparative Example 2 not only could not form the reinforced
composite fabric but also would lose the texture of the fabric. Therefore, using the HH-TPE yarn and the LH-TPE yarn
and controlling the hot-pressing temperature to the fabrics in a specific range are important features to prepare the
reinforced composite fabrics.

Claims
1. A method for preparing a reinforced composite fabric, wherein the method comprises steps of:

forming a high-hardness thermoplastic elastomeric yarn (2) and a low-hardness thermoplastic elastomeric yarn
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(3) into a fabric by weaving; a melting point of the low-hardness thermoplastic elastomeric yarn (3) ranging from
50°C to 150°C; a shore hardness of the low-hardness thermoplastic elastomeric yarn (3) ranging from 10A to
90A and a shore hardness of the high-hardness thermoplastic elastomeric yarn (2) ranging from 95A to 90D;
hot-pressing the fabric under a hot-pressing temperature and a hot-pressing pressure to form the reinforced
composite fabric; the hot-pressing temperature being higher than or equal to the melting point of the low-hardness
thermoplastic elastomeric yarn (3), and lower than amelting point of the high-hardness thermoplastic elastomeric
yarn (2).

The method for preparing the reinforced composite fabric as claimed in claim 1, wherein the hot-pressing temperature
is higher than the melting point of the low-hardness thermoplastic elastomeric yarn (3) by 10°C to 50°C.

The method for preparing the reinforced composite fabric as claimed in claim 1, wherein the melting point of the
high-hardness thermoplastic elastomeric yarn (2) is from 150°C to 300°C.

The method for preparing the reinforced composite fabric as claimed in claim 1, wherein the method comprises
twisting a high-hardness thermoplastic elastomeric fiber and a reinforcing fiber into the high-hardness thermoplastic
elastomeric yarn (2).

The method for preparing the reinforced composite fabric as claimed in claim 4, wherein the reinforcing fiber includes
a carbon fiber, a glass fiber, a Kevlar fiber, or a Dyneema fiber; a percentage of the reinforcing fiber ranges from10
wt% to 90 wt% based on the overall weight of the high-hardness thermoplastic elastomeric yarn (2).

The method for preparing the reinforced composite fabric as claimed in claim 1, wherein the method comprises:

melt spinning a high-hardness thermoplastic elastomeric polymer into the high-hardness thermoplastic elasto-
meric yarn (2); and

melt spinning a low-hardness thermoplastic elastomeric polymer into the low-hardness thermoplastic elasto-
meric yarn (3); wherein

the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer
independently are thermoplastic rubber elastomer, thermoplastic polyurethane elastomer, styrene-based ther-
moplastic elastomer, thermoplastic olefinic elastomer, thermoplastic vulcanizate elastomer, thermoplastic ester
elastomer, or thermoplastic polyamide elastomer.

The method for preparing the reinforced composite fabric as claimed in claim 2, wherein the method comprises:

melt-spinning a high-hardness thermoplastic elastomeric polymer into the high-hardness thermoplastic elasto-
meric yarn (2); and

melt-spinning a low-hardness thermoplastic elastomeric polymer into the low-hardness thermoplastic elasto-
meric yarn (3); wherein

the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer
independently are thermoplastic rubber elastomer, thermoplastic polyurethane elastomer, styrene-based ther-
moplastic elastomer, thermoplastic olefinic elastomer, thermoplastic vulcanizate elastomer, thermoplastic ester
elastomer, or thermoplastic polyamide elastomer.

8. The method for preparing the reinforced composite fabric as claimed in claim 3, wherein the method comprises:

melt-spinning a high-hardness thermoplastic elastomeric polymer into the high-hardness thermoplastic elasto-
meric yarn (2); and

melt-spinning a low-hardness thermoplastic elastomeric polymer into the low-hardness thermoplastic elasto-
meric yarn (3); wherein

the high-hardness thermoplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer
independently are thermoplastic rubber elastomer, thermoplastic polyurethane elastomer, styrene-based ther-
moplastic elastomer, thermoplastic olefinic elastomer, thermoplastic vulcanizate elastomer, thermoplastic ester
elastomer, or thermoplastic polyamide elastomer.

9. The method for preparing the reinforced composite fabric as claimed in claim 6, wherein the high-hardness ther-

moplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer are classified as identical
thermoplastic elastomeric polymer.
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The method for preparing the reinforced composite fabric as claimed in claim 6, wherein the high-hardness ther-
moplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer each respectively have a
soft segment and a hard segment; a ratio of the soft segment to the hard segment of the high-hardness thermoplastic
elastomeric polymer ranges from 25:75 to 50:50; a ratio of the soft segment to the hard segment of the low-hardness
thermoplastic elastomeric polymer ranges from 51:49 to 80:20.

The method for preparing the reinforced composite fabric as claimed in claim 6, wherein the high-hardness ther-
moplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer are both classified as ther-
moplastic polyurethane elastomer; the high-hardness thermoplastic elastomeric polymer and the low-hardness
thermoplastic elastomeric polymer each respectfully have a soft segment and a hard segment; a ratio of the soft
segment to the hard segment of the high-hardness thermoplastic elastomeric polymer ranges from 30:70 to 50:50;
a ratio of the soft segment to the hard segment of the low-hardness thermoplastic elastomeric polymer ranges from
56:44 to 70:30.

The method for preparing the reinforced composite fabric as claimed in claim 6, wherein the high-hardness ther-
moplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer are both classified as ther-
moplastic polyether ester elastomer; the high-hardness thermoplastic elastomeric polymer and the low-hardness
thermoplastic elastomeric polymer each respectively have a soft segment and a hard segment; a ratio of the soft
segment to the hard segment of the high-hardness thermoplastic elastomeric polymer ranges from 30:70 to 40:60;
a ratio of the soft segment to the hard segment of the low-hardness thermoplastic elastomeric polymer ranges from
52:48 to 75:25.

The method for preparing the reinforced composite fabric as claimed in claim 6, wherein the high-hardness ther-
moplastic elastomeric polymer and the low-hardness thermoplastic elastomeric polymer are both classified as ther-
moplastic olefinic elastomer; the high-hardness thermoplastic elastomeric polymer and the low-hardness thermo-
plastic elastomeric polymer each respectively have a soft segment and a hard segment; a ratio of the soft segment
to the hard segment of the high-hardness thermoplastic elastomeric polymer ranges from 30:70 to 40:60; a ratio of
the soft segment to the hard segment of the low-hardness thermoplastic elastomeric polymer ranges from 55:45 to
75:25.

The method for preparing the reinforced composite fabric as claimed in claim 1, wherein the step of forming a high-
hardness thermoplastic elastomeric yarn (2) and a low-hardness thermoplastic elastomeric yarn (3) into a fabric by
weaving further comprises twisting the high-hardness thermoplastic elastomeric yarn (2) and the low-hardness
thermoplastic elastomeric yarn (3) into multiple complex yarns and weaving the multiple complex yarns into the
fabric; each of the complex yarns comprises foresaid high-hardness thermoplastic elastomeric yarn (2) and low-
hardness thermoplastic elastomeric yarn (3) twisted together.

A woven reinforced composite fabric, wherein the reinforced composite fabric comprises:

a high-hardness thermoplastic elastomeric yarn (2) and a low-hardness thermoplastic elastomeric yarn (3); a part
of a surface of the low-hardness thermoplastic elastomeric yarn (3) being melted and attached on a surface of the
high-hardness thermoplastic elastomeric yarn (2); a shore hardness of the low-hardness thermoplastic elastomeric
yarn (3) ranging from 10A to 90A and a shore hardness of the high-hardness thermoplastic elastomeric yarn (2)
ranging from 95A to 90D.

The reinforced composite fabric as claimed in claim 15, wherein the high-hardness thermoplastic elastomeric yarn
(2) is twisted of a high-hardness thermoplastic elastomeric fiber and a reinforcing fiber.

The reinforced composite fabric as claimed in claim 15, wherein the reinforced composite fabric is woven by multiple
complex yarns, each of the complex yarns comprising foresaid high-hardness thermoplastic elastomeric yarn (2)
and low-hardness thermoplastic elastomeric yarn (3) twisted together.

Patentanspriiche

1.

Verfahren zur Herstellung eines verstarkten Verbundgewebes, wobei das Verfahren die folgenden Schritte umfasst:

Verarbeitung eines hochharten thermoplastischen elastomeren Garns (2) und eines niedrigharten thermoplas-
tischen elastomeren Garns (3) durch Weben zu einem Gewebe, wobei der Schmelzpunkt des niedrigharten
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thermoplastischen elastomeren Garns (3) im Bereich von 50 °C bis 150 °C liegt, die Shore-Harte des niedrig-
harten thermoplastischen elastomeren Garns (3) im Bereich von 10A bis 90A liegt und die Shore-Harte des
hochharten thermoplastischen elastomeren Garns (2) im Bereich von 95A bis 90D liegt;

HeilRpressen des Gewebes bei einer bestimmten Heillpresstemperatur und unter HeilRpressdruck, um das
verstarkte Verbundgewebe zu bilden, wobei die HeilRpresstemperatur hoher ist als der Schmelzpunkt des nied-
righarten thermoplastischen elastomeren Garns (3) oder diesem gleich ist und niedriger st als der Schmelzpunkt
des hochharten thermoplastischen elastomeren Garns (2).

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 1, wobei die HeilRpresstemperatur um
10 °C bis 50 °C hoéher liegt als der Schmelzpunkt des niedrigharten thermoplastischen elastomeren Garns (3).

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 1, wobei der Schmelzpunkt des hoch-
harten thermoplastischen elastomeren Garns (2) zwischen 150 °C und 300 °C liegt.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 1, wobei das Verfahren das Verzwirnen
einer hochharten thermoplastischen elastomeren Faser und einer Verstarkungsfaser zu dem hochharten thermo-
plastischen elastomeren Garn (2) umfasst.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 4, wobei zu den Verstarkungsfasern
gehodren: Kohlenstofffasern, Glasfasern, Kevlar-Fasern oder Dyneema-Fasern und wobei der prozentuale Anteil
der Verstarkungsfasern zwischen 10 Gew.-% und 90 Gew.-% betragt, bezogen auf das Gesamtgewicht des hoch-
harten thermoplastischen elastomeren Garns (2).

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 1, wobei das Verfahren umfasst:

Schmelzspinnen eines hochharten thermoplastischen elastomeren Polymers zu dem hochharten thermoplas-
tischen elastomeren Garn (2) und

Schmelzspinnen eines niedrigharten thermoplastischen elastomeren Polymers zu dem niedrigharten thermo-
plastischen elastomeren Garn (3), wobei

das hochharte thermoplastische elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer
unabhangig voneinander thermoplastisches Gummielastomer, thermoplastisches Polyurethanelastomer, thermo-
plastisches Elastomer auf Styrolbasis, thermoplastisches Olefinelastomer, thermoplastisches Vulkanisatelastomer,
thermoplastisches Esterelastomer oder thermoplastisches Polyamidelastomer sind.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 2, wobei das Verfahren umfasst:

Schmelzspinnen eines hochharten thermoplastischen elastomeren Polymers zu dem hochharten thermoplas-
tischen elastomeren Garn (2) und

Schmelzspinnen eines niedrigharten thermoplastischen elastomeren Polymers zu dem niedrigharten thermo-
plastischen elastomeren Garn (3), wobei

das hochharte thermoplastische elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer
unabhangig voneinander thermoplastisches Gummielastomer, thermoplastisches Polyurethanelastomer, thermo-
plastisches Elastomer auf Styrolbasis, thermoplastisches Olefinelastomer, thermoplastisches Vulkanisatelastomer,
thermoplastisches Esterelastomer oder thermoplastisches Polyamidelastomer sind.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 3, wobei das Verfahren umfasst:

Schmelzspinnen eines hochharten thermoplastischen elastomeren Polymers zu dem hochharten thermoplas-
tischen elastomeren Garn (2) und

Schmelzspinnen eines niedrigharten thermoplastischen elastomeren Polymers zu dem niedrigharten thermo-
plastischen elastomeren Garn (3), wobei

das hochharte thermoplastische elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer
unabhangig voneinander thermoplastisches Gummielastomer, thermoplastisches Polyurethanelastomer, thermo-
plastisches Elastomer auf Styrolbasis, thermoplastisches Olefinelastomer, thermoplastisches Vulkanisatelastomer,
thermoplastisches Esterelastomer oder thermoplastisches Polyamidelastomer sind.
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Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 6, wobei das hochharte thermoplasti-
sche elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer als identisches thermoplas-
tisches elastomeres Polymer eingestuft werden.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 6, wobei das hochharte thermoplasti-
sche elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer jeweils ein weiches Segment
und ein hartes Segment aufweisen und das Verhaltnis des weichen Segments zum harten Segment des hochharten
thermoplastischen elastomeren Polymers im Bereich von 25:75 bis 50:50 liegt und das Verhéltnis des weichen
Segments zum harten Segment des niedrigharten thermoplastischen elastomeren Polymers im Bereich von 51:49
bis 80:20 liegt.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 6, wobei das hochharte thermoplasti-
sche elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer beide als thermoplastisches
Polyurethanelastomer eingestuft werden, wobei das hochharte thermoplastische elastomere Polymer und das nied-
righarte thermoplastische elastomere Polymer jeweils ein weiches Segment und ein hartes Segment aufweisen und
das Verhaltnis des weichen Segments zum harten Segment des hochharten thermoplastischen elastomeren Poly-
mers im Bereich von 30:70 bis 50:50 liegt und das Verhaltnis des weichen Segments zum harten Segment des
niedrigharten thermoplastischen elastomeren Polymers im Bereich von 56:44 bis 70:30 liegt.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 6, wobei das hochharte thermoplasti-
sche elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer beide als thermoplastisches
Polyetheresterelastomer eingestuft werden, wobei das hochharte thermoplastische elastomere Polymer und das
niedrigharte thermoplastische elastomere Polymer jeweils ein weiches Segment und ein hartes Segment aufweisen
und das Verhaltnis des weichen Segments zum harten Segment des hochharten thermoplastischen elastomeren
Polymers im Bereich von 30:70 bis 40:60 liegt und das Verhaltnis des weichen Segments zum harten Segment des
niedrigharten thermoplastischen elastomeren Polymers im Bereich von 52:48 bis 75:25 liegt.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 6, wobei das hochharte thermoplasti-
sche elastomere Polymer und das niedrigharte thermoplastische elastomere Polymer beide als thermoplastisches
Olefinelastomer eingestuft werden, wobei das hochharte thermoplastische elastomere Polymer und das niedrigharte
thermoplastische elastomere Polymer jeweils ein weiches Segment und ein hartes Segment aufweisen und das
Verhaltnis des weichen Segments zum harten Segment des hochharten thermoplastischen elastomeren Polymers
im Bereich von 30:70 bis 40:60 liegt und das Verhaltnis des weichen Segments zum harten Segment des niedrig-
harten thermoplastischen elastomeren Polymers im Bereich von 55:45 bis 75:25 liegt.

Verfahren zur Herstellung des verstarkten Verbundgewebes nach Anspruch 1, wobei der Schritt der Verarbeitung
eines hochharten thermoplastischen elastomeren Garns (2) und eines niedrigharten thermoplastischen elastomeren
Garns (3) zu einem Gewebe durch Weben aulerdem das Verzwirnen des hochharten thermoplastischen elasto-
meren Garns (2) und des niedrigharten thermoplastischen elastomeren Garns (3) zu komplexen Mehrfachgarnen
und das Weben der komplexen Mehrfachgarne zu dem Gewebe umfasst, wobei jedes der komplexen Garne das
vorerwahnte hochharte thermoplastische elastomere Garn (2) und das niedrigharte thermoplastische elastomere
Garn (3), die miteinander verzwirnt sind, umfasst.

Gewebtes verstarktes Verbundgewebe, bei welchem das verstarkte Verbundgewebe umfasst:

ein hochhartes thermoplastisches elastomeres Garn (2) und ein niedrighartes thermoplastisches elastomeres Garn
(3), wobei ein Teil der Oberflache des niedrigharten thermoplastischen elastomeren Garns (3) geschmolzen und
auf die Oberflache des hochharten thermoplastischen elastomeren Garns (2) aufgebracht wird, wobei die Shore-
Harte des niedrigharten thermoplastischen elastomeren Garns (3) im Bereich von 10A bis 90A liegt und die Shore-
Harte des hochharten thermoplastischen elastomeren Garns (2) im Bereich von 95A bis 90D liegt

Verstarktes Verbundgewebe nach Anspruch 15, bei welchem das hochharte thermoplastische elastomere Garn (2)
aus einer hochharten thermoplastischen elastomeren Faser und einer Verstarkungsfaser durch Verzwirnen herge-
stellt wird.

Verstarktes Verbundgewebe nach Anspruch 15, bei welchem das verstarkte Verbundgewebe aus komplexen Mehr-

fachgarnen gewebtwird, wobei jedes der komplexen Garne das vorerwahnte hochharte thermoplastische elastomere
Garn (2) und das niedrigharte thermoplastische elastomere Garn (3), die miteinander verzwirnt sind, umfasst.
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Revendications

1. Procédé de fabrication d’un tissu composite renforcé, caractérisé en ce que ce procédé comprend les étapes qui
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consistent en :

la formation d’un fil élastomeére thermoplastique a haute dureté (2) et un fil élastomére thermoplastique a basse
dureté (3) en un tissu par tissage ; une température de fusion du fil élastomére thermoplastique a basse dureté
(3) allant de 50°C a 150 ; une dureté shore du fil élastomere thermoplastique a basse dureté (3) allant de 10A
a 90A et une dureté shore du fil élastomére thermoplastique a haute dureté (2) allant de 95A a 90D ;

le pressage a chaud du tissu a une température de pressage a chaud et une pression de pressage a chaud
pour la formation du tissu composite renforcé ; la température de pressage a chaud étant supérieure ou égale
ala température de fusion du fil élastomeére thermoplastique a basse dureté (3), etinférieure a une température
de fusion du fil élastomére thermoplastique a haute dureté (2).

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 1, ou la température
de pressage a chaud est supérieure a la température de fusion du fil élastomére thermoplastique a basse dureté
(3) de 10°C a 50°C.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 1, ou la température
de fusion du fil élastomeére thermoplastique a haute dureté (2) est entre 150°C et 300°C.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 1, ou le procédé
comprend la torsion d’une fibre élastomére thermoplastique a haute dureté et une fibre de renforcement dans le fil
élastomere thermoplastique a haute dureté (2).

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 4, ou la fibre de
renforcement comprend une fibre de carbone, une fibre de verre, une fibre de Kevlar ou une fibre Dyneema; un
pourcentage de la fibre de renforcement va de 10% en poids a 90% en poids basé sur le poids total du fil élastomére
thermoplastique a haute dureté (2).

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 1, ou le procédé
comprend :

la trempe sur roue d’'un polymeére élastomeére thermoplastique a haute dureté dans le fil élastomére thermo-
plastique a haute dureté (2); et

la trempe sur roue d'un polymere élastomere thermoplastique a basse dureté dans le fil élastomére thermo-
plastique a basse dureté (3); ou

le polymere élastomeére thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse
dureté sont indépendamment : élastomere en caoutchouc thermoplastique, élastomére en polyuréthane ther-
moplastique, élastomere thermoplastique a base de styréne, élastomére oléfinique thermoplastique, élastomere
vulcanisé thermoplastique, élastomére en ester thermoplastique ou élastomeére en polyamide thermoplastique.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 2, ou le procédé
comprend :

la trempe sur roue d’un polymeére élastomeére thermoplastique a haute dureté dans le fil élastomére thermo-
plastique a haute dureté (2); et

la trempe sur roue d'un polymere élastomere thermoplastique a basse dureté dans le fil élastomére thermo-
plastique a basse dureté (3); ou

le polymere élastomeére thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse
dureté sont indépendamment : élastomere en caoutchouc thermoplastique, élastomére en polyuréthane ther-
moplastique, élastomere thermoplastique a base de styréne, élastomére oléfinique thermoplastique, élastomere
vulcanisé thermoplastique, élastomére en ester thermoplastique ou élastomeére en polyamide thermoplastique.

8. Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 3, ou le procédé

comprend :

la trempe sur roue d’un polymeére élastomére thermoplastique a haute dureté dans le fil élastomére thermo-
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plastique a haute dureté (2); et

la trempe sur roue d'un polymere élastomere thermoplastique a basse dureté dans le fil élastomére thermo-
plastique a basse dureté (3); ou

le polymere élastomeére thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse
dureté sont indépendamment: élastomere en caoutchouc thermoplastique, élastomére en polyuréthane ther-
moplastique, élastomere thermoplastique a base de styréne, élastomére oléfinique thermoplastique, élastomere
vulcanisé thermoplastique, élastomére en ester thermoplastique ou élastomeére en polyamide thermoplastique.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 6, ou le polymére
élastomere thermoplastique a haute dureté etle polymere élastomére thermoplastique a basse dureté sont classifiés
comme polymeres élastomeéres thermoplastiques identiques.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 6, ou le polymére
élastomere thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse dureté ont respec-
tivement chacun un segment souple et un segmentrigide, une proportion du segment souple par rapport au segment
rigide du polymeére élastomeére thermoplastique a haute dureté va de 25:75 a 50:50 ; une proportion du segment
souple par rapport au segment rigide du polymere élastomeére a basse dureté va de 51:49 a 80:20.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 6, ou le polymére
élastomere thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse dureté sont tous
deux classifiés comme polymeéres élastomeres thermoplastiques ; le polymeére élastomére thermoplastique a haute
dureté et le polymeére élastomere thermoplastique a basse dureté ont respectivement chacun un segment souple
et un segment rigide ; une proportion du segment souple par rapport au segment rigide du polymére élastomére
thermoplastique a haute dureté va de 30:70 a 50:50, une proportion du segment souple par rapport au segment
rigide du polymeére élastomere thermoplastique a basse dureté va de 56:44 a 70:30.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 6, ou le polymére
élastomere thermoplastique a haute dureté et le polymére élastomére thermoplastique a basse dureté sont tous
deux classifiés comme élastomeéres en ester polyéther thermoplastique ; le polymére élastomére thermoplastique
a haute dureté et le polymére élastomere thermoplastique a basse dureté ont respectivement chacun un segment
souple et un segment rigide ; une proportion du segment souple par rapport au segment rigide du polymere élas-
tomeére thermoplastique a haute dureté va de 30:70 a 40:60 ; une proportion du segment souple par rapport au
segment rigide du polymeére élastomeére thermoplastique a basse dureté va de 52:48 a 75:25.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 6, ou le polymére
élastomere thermoplastique a haute dureté et le polymere élastomére thermoplastique a basse dureté sont tous
deux classifiés comme élastomeres oléfiniques thermoplastiques; le polymere élastomeére thermoplastique a haute
dureté et le polymeére élastomere thermoplastique a basse dureté ont respectivement chacun un segment souple
et un segment rigide ; une proportion du segment souple par rapport au segment rigide du polymére élastomeére
thermoplastique a haute dureté va de 30:70 a 40:60 ; une proportion du segment souple par rapport au segment
rigide du polymeére élastomere thermoplastique a basse dureté va de 55:45 a 75:25.

Procédé de fabrication du tissu composite renforcé comme revendiqué dans la revendication 1, ou I'étape de la
formation d’un fil élastomere thermoplastique a haute dureté (2) et d'un fil élastomére thermoplastique a basse
dureté (3) en un tissu par le tissage comprend en outre la torsion du fil élastomeére thermoplastique a haute dureté
(2) et du fil élastomeére thermoplastique a basse dureté (3) en une multitude de fils complexes et le tissage de la
multitude de fils complexes en tissu, chacun des fils complexes comprend le fil élastomére thermoplastique a haute
dureté (2) et le fil élastomeére thermoplastique a basse dureté (3) précités torsadés ensemble.

Tissu composite renforcé tissé, caractérisé ou tissu composite renforcé comprend :

un fil élastomere thermoplastique a haute dureté (2) et un fil élastomére thermoplastique a basse dureté (3), une
partie d’'une surface du fil élastomeére thermoplastique a basse dureté (3) étant fondue et attachée sur une surface
du fil élastomeére thermoplastique a haute dureté (2) ; une dureté shore du fil élastomere thermoplastique a basse
dureté (3) allant de 10A a 90A et une dureté shore du fil élastomére thermoplastique a haute dureté (2) allant de
95A a 90D.

Tissu composite renforcé comme revendiqué dans la revendication 15, ou le fil élastomeére thermoplastique a haute
dureté (2) est torsadé a partir d’une fibre élastomére thermoplastique a haute dureté et d’'une fibre de renforcement.
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17. Tissu composite renforcé comme revendiqué dans la revendication 15, ou le tissu composite renforcé est tissé a

partir d’'une multitude de fils complexes, chacun des fils complexes comprenant le fil élastomére thermoplastique
a haute dureté (2) et le fil élastomére thermoplastique a basse dureté (3) précités torsadés ensemble.
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