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FIG.1

(57) Abstract: Techniques for joining textile materials are provided. In one form, a system (100) includes a woven structure having
a first woven layer and at least a first section (102) and a second section (108). The first section (102) includes a first fringe portion
(104) and a first set of fibers (106, 107), and the second section (108) includes a second fringe portion (110) and a second set of

O fibers (112, 113). The fibers of the first and second sets of fibers are contigured in the first (104) and second (110) fringe portions to

W

provide an interlocking arrangement between the first (102) and second (108) sections.
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WOVEN FABRIC WITH TWO INTERLOCKED SECTIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application Serial
No. 61/780,822, entitled “Textile Material Joining Technigues,” filed March 15,

2013, which s hereby incorporated by reference in ils entirety.

BACKGROUND

The present application relates to joining textile or woven materials, and
more particularly but not exclusively, to joining textile or woven materials in a
manner configurad to provide an interlocking arrangement between the materials.

Present approaches for joining textile or woven materials may be
susceptible o fallure or separation when exposed {o certain stresses, and may
also suffer from a variety of other limitations, including those relating o load
transfer and the formation of certain shapes. Accordingly, there is a need for

further improvemaents in this area of technology.
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SUMMARY
One aspect of the present application is directed 1o a unigue technigue Tor
joining textile or woven materials. Other aspects are directed to unigue
apparatuses, systems, devices, hardware, methaods, Kits, and/or assemblies
related 1o joining textile or woven materials. Further embodiments, forms,
features, aspects, benefits, and advantages of the present application shall

become apparent from the description and figures provided herewith.
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BRIEF DESCRIPTION OF THE FIGURES
Figures 1-6 are schematic lllustrations of various arrangemenis for joining
textile materiais.
Figures 7A and 78 are schematic iilustrations of cross-sectional
configurations of fibers in the fringe portions of the textile materiais in Figure 6.
Figures 8-15 are schematic llustrations of various arrangements for

joining textile materials adjacent (o a corner of a base form.
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DETAILED DESCRIPTION OF THE REPRESENTATIVE EMBODIMENTS

For the purposes of promoting an understanding of the principles of the
invention, reference will now be made to the embodiments illustrated in the
drawings and specific language will be used o describe the same. I will
nevertheless be understood that no limitation of the scope of the invention is
thereby intended. Any alterations and further modifications in the described
embodiments, and any further applications of the principles of the invention as
described herein are contemplated as would normally occur o one skilled in the
art to which the invention relates.

Various non-limiting configurations for joining textiie materials are
disclosed hergin. The textile malerials described hergin may be used to form a
woven struciure that includes one or more layers of textile or woven materials,
and each layer may include one or more pieces or sections of the {extile
materiais that are joined together. Forms in which one or more layers formed
from a continuous section of texiile material are present with ong or more layers
that include one or more pieces or sections of the textile materials joined together
are also possible. The resuliant woven structure may be used as a preform
which can be infiltrated with a matrix material {o form a composite. Non-limiting
gxamples of matrix materials include polymeric, metallic and ceramic materials.
Some exemplary ceramic materials that could be used for the matrix material
include silicon carbide, silicon/silicon carbide, and hybrids thereof, just to provide
a few non-limiting possibilities. The textile materiais may be a 2D fabric, 3D

textile, unidirectional fabric, dry non-woven textile, and/or infused or pre-
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impregnated with binders, and may further include particulates, whiskers, or
other fillers. In addition, the fextile materials may include fibers formed from
glass, carbon, aramid, ceramic oxide, ceramic nitride, ceramic carbide such as
Nicalon, mullite, alumina, and combinations thereof, just {0 provide a few
examples.

Turning now to Figure 1, further details of a system or arrangement 100
for joining textile materials will be provided. More particularly, a first section 102
of textile material includes a fringe portion 104 and a plurality of fibers 106 and
107, only a few of which have been identified for the sake of clarity. in the
lustrated form, fibers 106 extend in line with longitudinal axis L, although forms
in which the orientation of fibers 106 may deviate from that shown in Figure 1 are
possible. A second section 108 of textile material includes a fringe portion 110
and a plurality of fibers 112 and 113, only a few of which have been identified for
the sake of clarity. Fibers 112 exiend in line with longitudinal axis L, although
forms in which the orientation of fibers 112 may deviate from that shown in
Figure 1 are possible. In the illusirated form, a joining portion 114 is formed by
fringe portions 104, 110 to provide an interlocking arrangement between first
saction 102 and second section 108. More particularly, fibers 106, 112 are
configured in fringe portions 104, 110 in a manner that facilitates formation of
joining portion 114.

in the embodiment illustrated in Figure 1, a portion of fibers 106, 112 is
removed along longitudinal axis L in fringe portions 104, 110 to enable

interlocking in joining portion 114 where a numbaer of fibers 106 are positioned
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adjacent to and overlapping along longitudinal axis L with a number of fibers 112.
Similarly, a portion of a number of fibers 106 is positioned between a portion of a
number of fibers 112 and vice versa. The portion of fibers 106, 112 that is
removed can vary inlength and pattern. For an in-plane joining of sections 102,
108, the length of the removed portions of fibers 106,112 can vary between a
number of different weaving increments taken slong longitudinal axis L. The
pattern of removed or modified fibers can be one which alternates between fringe
portions 104, 110 with various repeating patterns. The trimmed fringe length
may also be staggered to distribute stress concentration more uniformiy.

in Figure 1, the removed portions of fibers 106, 112 have a length along
longitudinal axis L that corresponds o a single weaving increment, and alternate
in a single pattern betweaen fringe portions 104, 110, In Figure 2, where like
numerals refer to like features previously described, arrangement 114 includes
fibers 106, 112 in fringe portions 104, 110 with portions having a length along
longitudinal axis L that corresponds to a8 B-unit weaving increment removed in a
single alternating patiern between fringe portions 104, 110,

Arrangement 115 illustrated in Figure 3, where like numerals refer {o like
features previously described, is substantially similar to arrangement 114
Hustrated in Figure 2. In contrast to arrangement 114 however, arrangement
115 includes a number of support fibers 117 positionad in joining portion 114,
Support fibers 117 generally extend transversely, and more particularly
orthogonally, to longitudinal axis L and fibers 106, 112, although forms in which

the orientation of support fibers 117 differs from that illusirated are possible.
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Other variations possible in conneclion with support fibers 117 include the
number of such fibers present, their positioning relative 1o fringe portions 104,
110, and whether one or more of fibers 106, 112 is woven with one or more of
support fibers 117, In certain forms, support fibers 117 can be a group of fibers
such as a fow or a monofilament and can vary in maierial properties from fibers
106, 107, 112, and 113. The particular properties and parameters of support
fibers 117 may be selected to maintain a desired fiber volume and/or to add
compaction or thickening of joining portion 114,

Figure 4 illusirates yet another arrangement 118, where like numerals
refer to like features previously described and the lengths of the removed
portions of fibers 106, 112 along longitudinal axis L vary. Mare particularly, six
{8) weaving increments are removed from fiber 106 of row 118 of fringe portion
104, four {4} weaving increments are removed from fiber 106 of row 120 of fringe
portion 104, two {2} weaving increments are removed from fiber 106 of row 122
of fringe portion 104, and no weaving incremeanis are removed from row 124 of
fringe portion 104, This pattern repeats through the remaining rows of fibers 100
in fringe portion 104 and alternates with fibers 112 of fringe portion 108. For
axample, no weaving increments are removed from fiber 112 of row 118 of fringe
portion 110, two (2} weaving incremenis are removed from fiber 112 of row 120
of fringe portion 110, four (4) weaving increments are removed from fiber 112 of
row 122 of fringe portion 110, and six {8} weaving increments are removed from
fiber 112 of row 124 of fringe portion 110. This patiern repeats through the

remaining rows of fibers 112 in fringe portion 110, in other embodiments, it is
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contemplated the pattern can vary for the remaining rows of fibers 106, 112 in
fringe portions 104, 110.

In the forms illustrated in Figures 1-4, first and second sections 102, 108
extend in-line with longitudinal axis L. In addition, the ends of first and second
sections 102, 108 adjacent to fringe portions 104, 110 generally extend
orthogonally to longitudinal axis L. However, forms in which one or both of
sactions 102, 108 extend transversely to longitudinal axis L and/or the ends of
first and second sections 102, 108 adjacent to fringe portions 104, 110 do not
extend orthogonally o longitudinal axis L are contemplated and possible. In
these forms, it should be understood that portions of fibers 106, 112 can be
removed in a stepped patiern to maich the orientation of the ends of sections
102, 108 relative to one another and longitudinal axis L. 1t should further be
understood that the forms in Figures 1-4 are exemplary only, and that the exact
dimension and patterns of the removed and interiocked portions of fibers 106,
112 can vary. In addition, it is contemplated that the removal of portions of fibers
106, 112 can be done in any suitable manner. For example, a noiched shear
process or an automatic fabric cutting system may be utilized for removal of the
portions of fibers 106, 112 in fringe portions 104, 110.

Figure 5, where like numerails refer 1o like features previously described,
Hlustrates arrangement 126 for joining lextile materials that have open weave
patierns. The open weave pattern can allow spacing for fibers 106, 112 of fringe
portions 104,110 o interlock when joining portion 114 is formed. One or more

fibers 106, 112 may also be remaoved in one direction or another on one or both
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of sections 102, 108. The open weave pattern may also vary in spacing between
fibers 106, 112 and include fibers in various orientations.

In arrangement 126 illustrated in Figure 5, section 102 includes fibers 106
which are weaved with cross fibers 128 to provide an open weave 130 between
fibers 106 which is approximately the width of fibers 112. Section 108 includes
fibers 112 which are weaved with cross fibers 132 o provide an open weave 134
between fibers 112 which is approximately the width of fibers 106, Fibers 106 in
fringe portion 104 are positioned in open weave 134 belween fibers 112 of fringe
portion 110 and vice versa. Cross fibers 128, 132 which exiend perpendicular to
fibers 106, 112 can be removed from fringe portions 104, 110 and support fibers
136 can be placed on either surface of joining portion 114 following its formation.
In one form, one or more of fibers 106, 112 can be woven into support fibers 136.
In various embodiments, cross fibers 128, 132 can be at various orientations and
rmultiple cross fiber orientations can be present in first and second sections 102,
108. In addition, support fibers 136 may extend at various orientations and
multiple cross fiber orientations can be present in joining portion 114, |t should
also be understood that cross fibers 128, 132 can be removed without placing
support fibers 138. In one non-illustrated embodiment, cross fibers 128, 132 may
be left in place in fringe portions 104, 110 and fibers 106, 112 can be woven info
cross fibers 132, 128, respectively in open weave 130, 134, Forms in which
open weave 130 includes a varied pattern configured {0 receive a single one of

fibers 112 st one location and more than one of fibers 112 at ancther location,



WO 2014/143365 PCT/US2013/078212

and fibers 112 are correspondingly configured, are also possible. Open weave
134 and fibers 106 could also be provided with this configuration.

Another alternative arrangement 138 for joining sections 102, 108 is
flustrated in Figure 8, where like numerals refer to like features previously
described. In arrangement 138, the cross-sectional shape or configuration of
fibers 106, 112 has been modified in fringe portions 104, 110, respectively, in
order to facilitate formation of joining portion 114 without removing material or
utilizing an open weave configuration. Non-limiling examples of the modificalions
that can be made o the cross-sectional shape or configuration of fibers 106, 112
in fringe portions 104, 110 are illustrated in Figures 7A and 7B. In the form
Hustirated in Figure 7A, fibers 106, 112 initislly include a generally oval cross-
sectional shape 140 which is reshaped o provide fibers 100, 112 with a generally
circular cross-sectional shape 142 in fringe portions 104, 110. As a resulf of this
modification, a number of circular openings 144 configured to receive a
respeactive one of reshaped fibers 106, 112 are formed. In the form illustrated in
Figure 7B, fibers 106, 112 initially include a generally oval cross-sectional shape
140 which is reshaped to provide fibers 106, 112 with a generally square cross-
sectional shape 146 in fringe portions 104, 110. As a result of this modification, a
number of square openings 148 configured 1o receive a respective one of
reshaped fibers 106, 112 are formead. One non-limiting approach for modifying
fibers 106, 112 in these manners involves the application of a temporary binder
to fibers 106, 112 which are then reshaped 1o create the spaces discussed

above.

10
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it is also contemplated that forms involving reshaped fibers can aiso
include the removal of portions of fibers 106, 112 as discussed above. For
gxample, a pining portion with a taper may be formed by reshaping fibers and
removing portions of fibers 106, 112 {0 maich the taper of the joining portion.

While the above disclosed arrangements for joining textile materials have
been described in connection with sections 102 and 108 being in-plane with one
another, it should also be undersiood that these arrangements may be used in
forms where sections 102 and 108 are not in-plane with one another. in these
forms, joining portion 114 may be the location of a bend, corner or other
geometric configuration in a layer formed by sections 102 and 108, and the bend
can include any angle between {7 and 180°. In thase forms, a number of fibers
106, 112 in fringe portions 104, 110 can be provided with a length that ailows
fibers 106, 112 of seclions 102, 108 to further extend through and interiock with
fibers of one or more additional layers of textile materials positioned over
sactions 102 and 108.

Figure 8 illustrates an arrangement 149 where first and sections 102, 108
are positioned relative to a base form 150 such that joining portion 114 is
positioned adjacent to comer 151 of base form 150 and is formed at an
intersecting angle of less than 180°. Variations in the shape and angle of comer
151 are possible, including forms in which corner 151 is rounded or convexly
curved. A third seclion 152 of textile material that includes a fringe portion 154
having fibers arranged similar to that of fringe portion 104 for example is

positioned over first section 102, and a fourth section 156 of textile material that

11
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includes a fringe portion 158 having fibers arranged similar {o that of fringe
portion 110 for example is positioned over second section 108, Fringe portions
154, 158 interlock to provide an arrangement similar to one of those discussed
herein above and otherwise form a second joining portion 160, In the lllustrated
form, arrangement 149 includes two layers of textile malerials; it should be
appreciated however that additional layers of textile materials could be present
and arranged similar to sections 102, 108, 152 and 156.

Arrangement 162 illustrated in Figure 8, where like numerals refer to like
features previously described, is similar to arrangement 149. However, instead
of including separate joining portions 114, 160, arrangement 162 includes a
single joining portion 164 formed by fringe portions 104, 110 of first and second
sections 102, 108 and fringe portions 154, 158 of third and fourth sections 152,
156. More particularly, it should be understood that the fibers of fringe portions
104, 110 are provided with a length that allows them to inferlock with the fibers of
fringe portions 154, 158 such that joining portion 164 includes an interlocking
arrangement between fringe portions 104, 110, 154, and 158. The interlocking
arrangement of joining portion 164 may be similar (o one or more of the
arrangements discussed herein above. it should also be appreciated that forms
in which the fibers of fringe portions 104, 110 and 154, 158 are provided with a
length that facilitates interlocking with fibers of fringe portions of one or more
additional layers positioned over seclions 152, 156 (o provide a single joining

portion between all layers are possible.

12



WO 2014/143365 PCT/US2013/078212

Figure 10 illustrates another arrangement 166 that is similar to
arrangement 149, In arrangement 166, joining portion 114 is elongated relative
to its configuration in arrangement 149, and joining portion 160 is offset from and
extends obliquely o joining portion 114 {o form a trailing edge 168, In general,
the arrangement shown in Figure 10 may be useful for designs having complex
geomelry, sharp corners or thick fabric sheets, just to provide a few examples.
While not previcusly discussed, it should be appraciated that the interlocking
arrangement of fibers from different sections of texiile materials allows the joining
portion {0 have a thickness that corresponds to the thickness of a single section
of textile material. Further, this thickness of the joining portion is typically one
half of what the thickness of the joining portion would be if the sections of textile
materials were placed on top of one ancther without any interiocking
arrangement.

Figures 11-15 illustrate alternative arrangements for joining textile
materiais relative {0 a corner 172 of a base form 170. In Figures 11-12 and 14-
15, comner 172 has a generally linear configuration forming a ninety degree
angle, while comer 172 has a curved or radiused configuration in Figure 13. It
should be understood that the configuration of corner 172 may further vary in
other non-lllustrated forms. |t should also be understood that the arrangements
ustrated in Figures 11-15 are exemplary only, and that related arrangements
also fall within the scope of the present application.

Figure 11 illustrates an arrangement 174 that includes a plurality of layers

formed by textile seclions 176a-h and 178a-178h. Each of sections 178a-h and

13
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178a-h includes a fringe portion similar o one or more of those described herein
that facilitates an interlocking arrangement similar to one or more of those
discussed above between sections 176a-h and 178a-h that forms a single joining
portion 180, In this configuration, the fibers in the fringe portion of each of
seclions 176a-h extend transversely o the fibers of sections 178a-h and are
provided with a length that facilitates interiocking with the fringe portions of
sactions 178a-h. The fibers in the fringe portion of each of sections 178a-h
extend transversely o the fibers of sections 176a-h and are provided with a
length that facilitates interlocking with the fringe portions of sections 178a-h. For
axample, the fibers of the fringe portion of section 178a are configured 1o extend
through and interiock with the fibers in the fringe portion of each of seclions
178a-h. Forms in which one or more of sections 176a-h and 178a-h extend
through less than each layer present are also possible.

Figure 12 illustrates another arrangement 182, where like numerals refer
to like features previously described. In arrangemaent 182, the fibers of the fringe
portions of sections 176a-h and 178a-h do not extend through all the present
lavers. Rather, the fringe portions of sections 176a-b and 178a-b interlock and
form a first joining portion 184, the fringe portions of sections 176¢-d and 178¢-d
interlock and form a second joining portion 186, the fringe portions of sections
176e-f and 178e-f interlock and form a third joining portion 186, and the fringe
portions of sections 176g-h and 178g-h interlock and form a fourth joining portion
190. In both Figures 11 and 12, corner 172 is generally linear, and joining

portions 180 and 184-180 are shown with an angle of incidence between

14
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sections 178a-h and sections 178a-h which follows the shape of comer 172, ltis
contemplated however that the angle of incidence can vary through the
arrangement to accommaodate various bend features.

Figure 13 dllustrates yet another arrangement 192, where like numerals
refer to like features previously described. A plurality of continuous layers 194 of
a material, such as a textile material, are positioned adjacent to base form 170
and include a radiused portion 106 thatl approximates the radius of corner 172,
Sections 176a-b and 178a-b are positioned over layers 194 and form a joining
portion 188 where an interlocking arrangement is formed by fibers of fringe
portions of sections 176a-b and 178a-b. A filler 200 is placed between layers
104 and sections 176a-b and 178a-b. Filler 200 has a first side geometry 202
that follows the curvature of layers 1894 and a second side geomelry 204 having a
generally linear configuration. Sections 176a-b and 178a-b are shown forming
joining portion 188 with an angle of incidence that approximates the shape of
second side 204 of filler 200,

Figure 14 illustrates yet another arrangement 206, where like numerals
refer to like features previously described. Sections 176a-d and 178a-d are
positioned adjacent to base form 170 and the fibers of the fringe portions of these
sections interlock o form joining portion 210, Joining portion 210 includes a
complimentary shape o comer 172 along an inner portion and a radiused
configuration 211 along an outer portion. A number of continuous layers 208 of
material, such as a textile material, are positioned over sections 178a-d and

178a-d and include an outer radius of curvature 212 that corresponds o radiused
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configuration 211 of joining portion 210. It is contemplated that radiused
configuration 211 can be formed by various approaches including, but not limited
to, removal of fibers or portions of fibers by mechanical or thermal processes,
selecting certain lengths, or utilizing various weaving patterns.

Arrangement 214 illustrated in Figure 15, where like numerals refer {o like
features previously described, is similar to arrangement 2006. in addition {o the
features described in connection with arrangement 206 however, arrangement
214 includes sections 176e-f and 178e-f positioned over layers 208 and form a
joining portion 216 where an inferlocking arrangement is formed by fibers of
fringe portions of sections 176e-f and 178e-1. A filler 218 is placed between
layers 208 and sections 176e-f and 178e-f. Filler 218 has a first side geometry
that follows the curvature of layers 208 and a second side geometry having a
generally linear configuration. Sections 176e-f and 178e-f are shown forming
joining portion 216 with an angle of incidence that approximates shape of the
second side of filler 218,

in various embodiments, different portions and woven layers of a woven
structure can be varied to accommodate various bend features, thicknesses,
material properties, outer profiles, and the like. More or fewer woven layers,
continuous layers or fabric sheets than shown can be applied.

in one embodiment, a woven structure includes a first woven layer and at
least a first section and a second section. The first section includes a first fringe
portion and a first set of fibers, and the second section includes a second fringe

portion and a second set of fibers. The fibers of the first and second sets of

16
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fibers are configured in the first and second fringe o provide an interlocking
arrangement between the first and second sections.

In another embodiment, a system includes a first woven layer including a
first section and a second section. The first section including a first set of fibers
axtending therefrom and the second section including a second set of fibers
extending therefrom, and the first set of fibers extend transversely to and
interlock with the second set of fibers adjacent to a8 comer of a base form.

in still another embodiment, a method includes providing a first section of
a woven material and a second section of the woven material, and positioning
the first section adjacent to the second section with a first number of fibers
extending from the first section positioned between a sacond number of fibers
extending from the second section to provide an interlocking arrangement
between the first and second sections.

While the invention has been illustrated and described in detail in the
drawings and foregoing description, the same is o be considered as lliusirative
and not restrictive in character, it being understood that only the preferred
embodiments have been shown and described and that all changes and
muodifications that come within the spirit of the inventions are desired to be
protected. it should be understond that while the use of words such as
preferable, preferably, preferred or more preferred utilized in the description
above indicate thai the feature so described may be more desirable, it
nonetheless may not be necessary and embodiments lacking the same may be

contemplated as within the scope of the invention, the scope being defined by

17
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the claims that follow. In reading the claims, it is intended that when words such

« 3

as “a,” “an,” “at least one,” or “at least one portion” are used there is no intention
to limit the claim (o only one item unless specifically stated to the contrary in the
claim. When the language “at least a portion” and/or “a portion” is used the item

can include a portion and/or the entire item unless specifically stated o the

contrary.

18
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WHAT IS CLAIMED:

1. Awoven stucture, comprising a first woven fayer and atleast g first

section and 2 second section, the first section indluding & first fringe pottion and
a first set of fibers, and the sscond section including a Sscond frings portion and
a sacond set of fibers, wherain the fibers of the first gnd sesand sats of fibers afe

configurad inthe first and second fiinge portions 1o provide an interfocking

arrangsiment betwasn the first and second sactions,

2. The woven structure,of claim 1, whareln g first number of fibers of the first’

set of fibers is shorter than 8 second number of fibers of the frst sat'of fbers.

4. The woven structure of claim 1, whereain:

the Ffirst frings portion includes & plurality of spaces positionsd betwsen
the fibers of the first set of fibers, the spaves each being configured o receive at
least ane of the fibars of the second sat of fibers; and

the second fsi"gt'“{swff*i)ﬁ incliies @ plurality of spaces positionad between

the fibers of the second set of fibers, the spaces sach being mm‘%gumci 10 recelva

at least one of thi fibers of the first set of fibers,

4, The woven structure of clalim 1, wherein one.or more of the fibers of the
first and second sets of fibers includes a first portion having a modified cross-
sectional configuration relative o & second portion.

RECTIFIED SHEET (RULE 91) - ISA/EP
19
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8, The woven structitre of claim 4, whsrein the first portion of the ona or

ore fibers § S po ss*xmte\s m fha firs t and sgeond fringe portions.
8. The wovén structurs of dlaim 1, further including st lnast one support fiber

positioned appraximate the interiocking arangament and axtending trans \ae*‘*-‘eiy

fo the fiber or the first and sscond sets of fibers.

7. The woven structlre of oiaim 1, fuither comprising a number of woven

fayars in addition to the first wover Jayear.,

8. The woven structure of cigim 4, further comprising a humbar of woven
layers in addition to the first woven layer, whersin

sach of the additional woven layers includes a first ssiction and a second
section;

e first section of eac h af the admtwmi woven layers includes a fiest
fringe portion and a Tirst set of fibers, and the sacond saction of gach of the
additional woven layers includes a sscond fringe portion and.a second setof
fibers; and

the fibers of the first and second sets of fibers of a respentive woven layer
are configursd to provide an mtwi{\ckz% arrangement. batwsen the first and

aoond sactions of the respeactive wovan layad,
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8. The wovenstrusture of claim 1, furiher comprising a number of wovan

fayers in addition to the first woven layer, wharsin:

aach of the additional woven layers includes a first sec:‘_t‘if{m,aﬁ_é & sacohid
sestion:

the first section of each of the additional woven layers includes a first
finge portion and the second sectiol of exch of the additional woven layers
inciudes a sgcond frings portion; and

the first and second fringe portions of sach wover layer.afe jotned
together by the iz}i@f?ockfng arrangsment.

10.  Thev WOVEn otmctwe of claim 1, wherein the interlocking arange et is
forrmied by the first and decond fringe porticns and ] is slongated. and extends

away from the firstand second sections.

11, The woven structure of alaim 1, wherein the interlacking merangement
inaludes a number of fibersof the first setof fibers positionad adizcent to and
extending alongskied number of fivers of the second set af fibers to provide an

svetlapping arrangement between the first and second fringe portions:

12 The woven stucture of slaim 1, whersin the interfocking arrangsment
inshides @ niimber of fibers of the first astof f?bera axtending transversely to and

positioned betiween a number of fibers of the sscond sst of fibers,
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13, The woven strypiure of claim 12, furthef ¢omprising a-number 6f woven
,ach additional woven fayer includes a first ssction and a sscond section;
the intarlocking arrahgeniant inclades & numom of f;ocrs of the first set of

fivers of the #irst woven layer exdending trahsversaly i and pOHlt foned batwean &

number of fibers of a set of fibers moraof the additiond! woven layers.

1_\4; ‘?E‘f\ woven shructure of clatm 1, further comprising a matix material

infiltrating the first wiven layer.-

15, A systom, comptising a fiust woven layer including a first saction and @

satond section, the first section including a first set of fibers extending therafrom

and the second s&chion including & second setof fibers ten'im:;t s@rsfrom,
wherein the first set of fibers gxténd transversaly 10 and mmhvm with ¢ s&é'om%

set of-fiters adjacent to a comer of a'bage form,
18, Thesystem of claim 18, further _ci:ompriéing & Segrond woven tayer,

17.  The system of claim 16, wherain the sesond wWover fa ayer is pasitiened

Betwesn the fisstwoven laver and the cornper of tha base form.
18, The system of ¢ claim 17, whereln the second woven layer extends
sehtinuously: about tha comer of the hase form,
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149, The system of clgim 48, wheraln the first woven layeris positioned

hetween the sacond woven layer and the comar of the base form,

20, The system of slaim 15, whérain the comar of the base form includes a

conve radius,

21, The system of claim 15, wherein a number of fibars of the first set of fibers:

ars indlividually positionsd between a number of fibers of the second set of fibars.

22, The system of claim 18 further comprising a number of woven layets iy

iad‘ci_iﬁ_arz to the first woven layer, wherein wach of the additional woven tayers.

includes a first section and a second sectian and the first set of fivers of the first
woven layer furthsr intsrlock with a set of fibsrs of one or more of the additional

wovar layars.

28, Amethod, ¢ empuw\:

providing a first section of & woven material and a second sestiun of the
woven material, and

postioning the first sect ion adjsoent o the second sc«"tmn with a first
number of fibers extending from the firs! section positioned between 3 second
nurnber of fihers exten_ding from the second section to provide an interlocking

arrangemeant bedween the first and sesond segtions.
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24.  The method of claim 23, further comprising applving a maticmatadalto

the Interingking arrangemend,

28, The method of claim 23, further somprising moudifying the woven material
of the first and secoad sections to facilitate posttioning of the first number of
fibers betweaen the second number of fibers.

28, The mathod of claim 25, whersin madifying the woven matadal includes

oN@ OF Mmore af removiniy fibiers from the woven material and re-shaping & partion

of the first and seaond nambers of fibers,
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