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Search query (2): [SP]: [0001] the invention is related to a high-pressure pipe, comprising an inner liner, an outer coating layer and a
reinforcement layer positioned between the inner liner and the outer coating layer, said reinforcement layer comprising helically wound strips which
each comprise a matrix and fibers embedded in the matrix, said fibers comprising twisted high-strength filaments.[0002] such a high-pressure
pipe is generally known, e.g. from wo-a-2013/131972. the helically wound reinforcing elements, in the form of strips of said prior art pipe may
comprise carbon fibers, consisting of a large number of thin filaments. carbon fibers have several advantages for instance such fibers are largely
invulnerable with respect to aggressive substances such as h2s as present in crude oil. furthermore, the carbon fibers have a high tensile strength
and a high modulus of elasticity. such properties provide the pipes in question with the capacity to withstand high pressures, up to 200 bar or
higher. carbon fibers per se are however problematic with respect to handling. the filaments have a high stiffness and hardness, which makes it
difficult to implement such fibers directly in the pipe wall. with the aim of facilitating the handling of the carbon fibers, they can be impregnated
with a matrix material and then assembled so as to form carbon fiber reinforcing elements, for instance, in the form of strips[0003] due to the
circumstance that the carbon filaments are embedded in, and thereby connected to each other by, the matrix material, the reinforcing elements
exhibit a relatively high bending stiffness. this relatively high bending stiffness of the fibers is not conducive for carrying out winding operations, as
are for instance applied in manufacturing high-pressure pipes. this means that in the process of manufacturing high-pressure pipes, the reinforcing
elements in question should have a rather limited thickness so as to limit their bending stiffness and so as to be able to wind the fibers around
the inner lining. in case the reinforcing strips are thin, this means that a relatively high number of strips are to be wound around the inner lining so
as to achieve the required strength and stiffness of the pipe wall.[0004] the process of winding multiple layers of strips with embedded fibers is
however intricate and time-consuming. it would be preferable to complete the winding process with a limited number of strips, preferably two
oppositely wound strips. the number and the thickness of the fibers in each of those strips would then have to be increased. however, the stiffness
of the strips thus obtained would severely limit the possibility to wind these around the inner lining. moreover, the pipe itself would be rather stiff
with respect to bending, making it almost impossible to wind the pipe onto a reel.[0005] an object of the invention is therefore to provide a high-
pressure pipe of the type mentioned before which can be manufactured from a limited number of strips, and which still has the advantages
associated with high-strength fibers. a further object is to provide such pipe which can be wound onto a reel of limited radius. this object is achieved
in that the filaments of a fiber are sized filaments obtained by subjecting the filaments to a sizing operation before twisting them together in the
step of forming fibers.[0006] the sizing operation of the filaments has the advantage that it allows for some displacement between adjacent
filaments, in contrast to filaments which are fixedly adhered to each other through a stiff matrix such as a solidified resin. the filaments are twisted
so as to form a fiber, possibly in the presence of additional material which promotes the cohesion of the twisted filament bundle. the filaments
should still be able to displace somewhat with respect to each other in the fiber, which makes it possible to bend the fiber even in case the
thickness of the fiber, and thereby the number of twisted filaments in the fiber, is relatively high.[0007] a sizing operation is well known per se in
the field of textile material. a sizing operation entails for instance the use of sizing agents or chemicals, such as liquid resins, oil-type and wax-
type materials.[0008] preferably, the filaments are unimpregnated filaments. typically, the filaments have a thickness of 4-100 micro m, or 4-50
micro m, or 4-10 micro m. preferably, the filaments are carbon filaments. optionally, the filaments are coated with a flexible coating, e.g. a
rubber-like coating. typically, the filaments have a length which is of the same order of magnitude as the length of the fiber containing said
filaments.[0009] the invention is furthermore related to a method for producing a high-pressure pipe, comprising the steps of: providing high-
strength filaments,sizing said high-strength filaments,twisting said sized high-strength filaments so as to form fibers,embedding the fibers in a
matrix so as to form a strip,providing a tube-shaped inner lining,helically winding strips on top of each other and with opposite winding angle
around the inner lining,providing an outer coating on top of the helically wound strips.[0017] the filaments are preferably unimpregnated
filaments, and preferably during the step of embedding the fibers in the matrix the unimpregnated state the filaments of the fibers is maintained.
unimpregnated fibers are fibers which are not inpregnated with matrix material or other materials which make the fibers adhere to each other in
such a way that no or hardly no relative displacements are possible. thus it can be ensured that the filaments in an unimpregnated fiber may
perform relative displacements with respect to each other so as to maintain a certain bending flexibility of the fibers. additionally, preferably the
fibers and the matrix are selected from materials which exclude or inhibit adhesion between said fibers and said matrix. the lack of a (strong)
adhesion between the fibers and the surrounding matrix also promotes the bending flexibility of the strips, making it further possible to wind the
strips at a relatively small radius.[0018] optionally, the fibers, before embedding thereof in the matrix, may be dipped in a mixture so as to cover
said fibers with a rubber-like substance.[0019] the invention will further be described with reference to the embodiments shown in the drawings.
[0020] fig. 1 shows a view in perspective and in section of the high-pressure pipe.[0021] fig. 2 shows a view in perspective on a reinforcement strip
for the pipe.[0022] the pipe as shown in fig. 1 consists of an inner lining 1 around which first of all the reinforcement strip 2 is helically wound.
subsequently, onto said first reinforcement strip 2, the second reinforcement strip 5 is helically wound, with an opposite winding angle. next, an
outer coating layer 6 is applied onto the second helically wound reinforcement strip 5.[0023] each reinforcement strip 2, 5 consists of a body of
matrix material 4 and the fibers 3 embedded in the body of matrix material 4. the fibers 3 each consist of carbon filaments of which are twisted
into each other. these filaments have been subjected to a sizing operation, and furthermore they are not an impregnated with the matrix material
4. as a result, the fibers have a relatively high bending flexibility. due to the circumstance that the fibers 3 are not adhered to the surrounding
body of matrix material 4, the reinforcement strip itself has a relatively high bending flexibility as well.[0024] as a result, the reinforcement strips
2, 5 can be wound with a relatively small radius around the inner liner. this relatively small bending radius can even be obtained in case the fibers
3 have a relatively large thickness and thus a relatively large number of twisted carbon fibers this means that a limited number, in particular only
two, of reinforcement strips 2, 5 will be sufficient for manufacturing a pipe with a high resistance against internal pressures. furthermore, the pipe
itself will combine relatively high stiffness and strength against internal overpressures with a relatively low bending flexibility. thus, such pipe is
suitable for winding on a reel, which greatly simplifies the production and transport of the pipes.list of reference numerals[0025] 1. internal liner 2.
first reinforcement strip 3. fibers[0026] 4. body of matrix material 5. second reinforcement strip 6. coating layer [0027] while the invention has
been described with reference to exemplary embodiments, it will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope of the invention. in addition, many modifications may be
made to adapt a particular situation or material to the teachings of the invention without departing from the essential scope thereof. therefore, it is
intended that the invention not be limited to the particular and/or preferred embodiments disclosed, but that the invention will include all
embodiments falling within the scope of the appended claims
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Search [SP]: [0001] the invention is related to a high-pressure pipe, comprising an inner liner, an outer coating layer and a reinforcement layer

2: positioned between the inner liner and the outer coating layer, said reinforcement layer comprising helically wound strips which each
comprise a matrix and fibers embedded in the matrix, said fibers comprising twisted high-strength filaments.[0002] such a high-pressure
pipe is generally known, e.g. from wo»a»2013/131972. the helically wound reinforcing elements, in the form of strips of said prior art pipe
may comprise carbon fibers, consisting of a large number of thin filaments. carbon fibers have several advantages for instance such fibers
are largely invulnerable with respect to aggressive substances such as h2s as present in crude oil. furthermore, the carbon fibers have a
high tensile strength and a high modulus of elasticity. such properties provide the pipes in question with the capacity to withstand high
pressures, up to 200 bar or higher. carbon fibers per se are however problematic with respect to handling. the filaments have a high
stiffness and hardness, which makes it difficult to implement such fibers directly in the pipe wall. with the aim of facilitating the handling of
the carbon fibers, they can be impregnated with a matrix material and then assembled so as to form carbon fiber reinforcing elements, for
instance, in the form of strips[0003] due to the circumstance that the carbon filaments are embedded in, and thereby connected to each
other by, the matrix material, the reinforcing elements exhibit a relatively high bending stiffness. this relatively high bending stiffness of
the fibers is not conducive for carrying out winding operations, as are for instance applied in manufacturing high-pressure pipes. this means
that in the process of manufacturing high-pressure pipes, the reinforcing elements in question should have a rather limited thickness so as
to limit their bending stiffness and so as to be able to wind the fibers around the inner lining. in case the reinforcing strips are thin, this
means that a relatively high number of strips are to be wound around the inner lining so as to achieve the required strength and stiffness of
the pipe wall.[0004] the process of winding multiple layers of strips with embedded fibers is however intricate and time-consuming. it would
be preferable to complete the winding process with a limited number of strips, preferably two oppositely wound strips. the number and the
thickness of the fibers in each of those strips would then have to be increased. however, the stiffness of the strips thus obtained would
severely limit the possibility to wind these around the inner lining. moreover, the pipe itself would be rather stiff with respect to bending,
making it almost impossible to wind the pipe onto a reel.[0005] an object of the invention is therefore to provide a high-pressure pipe of
the type mentioned before which can be manufactured from a limited number of strips, and which still has the advantages associated with
high-strength fibers. a further object is to provide such pipe which can be wound onto a reel of limited radius. this object is achieved in that
the filaments of a fiber are sized filaments obtained by subjecting the filaments to a sizing operation before twisting them together in the
step of forming fibers.[0006] the sizing operation of the filaments has the advantage that it allows for some displacement between adjacent
filaments, in contrast to filaments which are fixedly adhered to each other through a stiff matrix such as a solidified resin. the filaments are
twisted so as to form a fiber, possibly in the presence of additional material which promotes the cohesion of the twisted filament bundle. the
filaments should still be able to displace somewhat with respect to each other in the fiber, which makes it possible to bend the fiber even in
case the thickness of the fiber, and thereby the number of twisted filaments in the fiber, is relatively high.[0007] a sizing operation is well
known per se in the field of textile material. a sizing operation entails for instance the use of sizing agents or chemicals, such as liquid
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resins, oil-type and wax-type materials.[0008] preferably, the filaments are unimpregnated filaments. typically, the filaments have a
thickness of 4-100 micro m, or 4-50 micro m, or 4-10 micro m. preferably, the filaments are carbon filaments. optionally, the filaments are
coated with a flexible coating, e.g. a rubber-like coating. typically, the filaments have a length which is of the same order of magnitude as
the length of the fiber containing said filaments.[0009] the invention is furthermore related to a method for producing a high-pressure pipe,
comprising the steps of: providing high-strength filaments,sizing said high-strength filaments,twisting said sized high-strength filaments so
as to form fibers,embedding the fibers in a matrix so as to form a strip,providing a tube-shaped inner lining,helically winding strips on top
of each other and with opposite winding angle around the inner lining,providing an outer coating on top of the helically wound strips.[0017]
the filaments are preferably unimpregnated filaments, and preferably during the step of embedding the fibers in the matrix the
unimpregnated state the filaments of the fibers is maintained. unimpregnated fibers are fibers which are not inpregnated with matrix
material or other materials which make the fibers adhere to each other in such a way that no or hardly no relative displacements are
possible. thus it can be ensured that the filaments in an unimpregnated fiber may perform relative displacements with respect to each other
so as to maintain a certain bending flexibility of the fibers. additionally, preferably the fibers and the matrix are selected from materials
which exclude or inhibit adhesion between said fibers and said matrix. the lack of a (strong) adhesion between the fibers and the
surrounding matrix also promotes the bending flexibility of the strips, making it further possible to wind the strips at a relatively small
radius.[0018] optionally, the fibers, before embedding thereof in the matrix, may be dipped in a mixture so as to cover said fibers with a
rubber-like substance.[0019] the invention will further be described with reference to the embodiments shown in the drawings.[0020] fig. 1
shows a view in perspective and in section of the high-pressure pipe.[0021] fig. 2 shows a view in perspective on a reinforcement strip for
the pipe.[0022] the pipe as shown in fig. 1 consists of an inner lining 1 around which first of all the reinforcement strip 2 is helically wound.
subsequently, onto said first reinforcement strip 2, the second reinforcement strip 5 is helically wound, with an opposite winding angle. next,
an outer coating layer 6 is applied onto the second helically wound reinforcement strip 5.[0023] each reinforcement strip 2, 5 consists of a
body of matrix material 4 and the fibers 3 embedded in the body of matrix material 4. the fibers 3 each consist of carbon filaments of which
are twisted into each other. these filaments have been subjected to a sizing operation, and furthermore they are not an impregnated with
the matrix material 4. as a result, the fibers have a relatively high bending flexibility. due to the circumstance that the fibers 3 are not
adhered to the surrounding body of matrix material 4, the reinforcement strip itself has a relatively high bending flexibility as well.[0024] as
a result, the reinforcement strips 2, 5 can be wound with a relatively small radius around the inner liner. this relatively small bending radius
can even be obtained in case the fibers 3 have a relatively large thickness and thus a relatively large number of twisted carbon fibers this
means that a limited number, in particular only two, of reinforcement strips 2, 5 will be sufficient for manufacturing a pipe with a high
resistance against internal pressures. furthermore, the pipe itself will combine relatively high stiffness and strength against internal
overpressures with a relatively low bending flexibility. thus, such pipe is suitable for winding on a reel, which greatly simplifies the production
and transport of the pipes.list of reference numerals[0025] 1. internal liner 2. first reinforcement strip 3. fibers[0026] 4. body of matrix
material 5. second reinforcement strip 6. coating layer [0027] while the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various changes may be made and equivalents may be substituted for
elements thereof without departing from the scope of the invention. in addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the essential scope thereof. therefore, it is intended that the
invention not be limited to the particular and/or preferred embodiments disclosed, but that the invention will include all embodiments falling
within the scope of the appended claims (Results 12)

1) Family number: 11431005 (US6620471B)
Title: COMPOSITE CARBON FIBRE BASED ARMOUR FOR FLEXIBLE PIPE

Abstract: An ultra dense composite strip for flexible pipe having armouring formed of longitudinal carbon fibers provided
within a thermoplastic or thermosetting matrix in the form of a flat ribbon with a substantially rectangular cross-section,
whereof at least one of the surfaces of the strip is reinforced with a film made integral with said surface, over substantially its
whole width and over substantially its whole length.
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European: F16L58/16
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Assignee(s): (std): COFLEXIP ; DO ANH TUAN

Assignee(s): COFLEXIP SA
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2) Family number: 60134069 (CN204573360U)

Title: COMPOUND TUBULAR PRODUCT OF STEEL WIRE REINFORCING ULTRAHIGH MOLECULAR WEIGHT POLYETHYLENE
SHEET WINDING
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Abstract: The utility model provides a compound tubular product of steel wire reinforcing ultrahigh molecular weight
polyethylene sheet winding, belongs to novel engineering tubular product technical field including body (1), its characterized
in that: body (1) set up enhancement layer (3) compound the forming more than two-layer or two-layer between ultrahigh
molecular weight polyethylene sheet layer (2) by three-layer or the ultrahigh molecular weight polyethylene sheet layer (2)
more than the three-layer and interval, ultrahigh molecular weight polyethylene sheet layer (2) is formed by ultrahigh
molecular weight polyethylene sheet spiral winding. The utility model discloses a compound tubular product of steel wire
reinforcing ultrahigh molecular weight polyethylene sheet winding intensity is high, and the bearing capacity is strong, long
service life
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3) Family number: 53800217 (US2013133775A)
Title: FLEXIBLE REINFORCED PIPE AND REINFORCEMENT TAPE

Abstract: A flexible pipe includes: an inner liner formed as a tube and having an outer surface and an inner surface defining
an inner diameter; a reinforcement layer bonded to the inner liner and including at least a first ply of reinforcing tape
helically wrapped in a first helical direction about the inner liner and a second ply of reinforcing tape helically wrapped about
the first ply of reinforcing tape, the second ply of reinforcing tape helically wrapped in a second helical direction opposite to
the first helical direction; and an outer jacket applied over and bonded to the reinforcement layer, the outer jacket including
a thermoplastic. A reinforcing tape for use in the pipe or other applications includes: a plurality of reinforcing fibers and a
matrix about the plurality of reinforcing fibers to hold the reinforcing fibers in the form of a tape, the matrix including
thermoplastic and an additive to increase the impact resistance of the thermoplastic
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4) Family number: 44516299 (WO10026749A1)

Title: METHOD OF MANUFACTURING RUBBER HOSE REINFORCED BY STEEL CORDS, RUBBER HOSE REINFORCED BY STEEL
CORDS, AND COMPOSITE STRIP MATERIAL

Abstract: A method of manufacturing a rubber hose (10) reinforced by helically arranged steel cords (12). The rubber hose
(10) is provided with an inner tube (11), an outer tube (24), and a laminated reinforcing layer (14) provided between the
inner and outer tubes. The reinforcing layer (14) is prepared by overlaying unit layers (90-96) on each other. To form the
reinforcing layer (14), a composite strip material (26) is formed by embedding reinforcing steel cords (12) in a not-yet-
vulcanized rubber strip (38) so as to extend in the longitudinal direction thereof and then the strip material (26) is helically
wound around the inner tube (11) and vulcanized to form the reinforcing layer (14). Each of the unit layers (90-96) is formed
by helically winding the composite strip material (26) around the inner tube (11) or an already-prepared unit layer and is
vulcanized after the outer tube (24) is formed around the reinforcing layer (14).
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5) Family number: 40829300 (US2008006338A)
Title: REINFORCING MATRIX FOR SPOOLABLE PIPE

Abstract: A spoolable pipe is disclosed, the spoolable pipe having an internal pressure barrier formed about a longitudinal
axis, and a reinforcing layer(s) enclosing the internal pressure barrier that includes a solid hydrocarbon matrix. The pipe can
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also include an energy conductor(s) integrated with and/or located between the internal pressure barrier and/or the
reinforcing layer(s).
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6) Family number: 10732336 (US6248443B)
Title: PROCESS FOR THE PREPARATION OF FLEXIBLE CARBON YARN AND CARBON PRODUCTS THEREFROM

Abstract: A process for the preparation of a carbon yarn product includes the steps of pyrolizing raw carbonaceous yarn
comprising a plurality of carbon fibers, at a temperature above about 650 degrees Fahrenheit; flexing the pyrolized yarn to
substantially break fiber-to-fiber bonding between the fibers; and, exposing the yarn to a temperature sufficient to carbonize
the pre-carbonized yarn to a final and higher carbon assay. A flexible yarn element (10) includes a plurality of carbon
filaments (11) wherein each filament (11) is in contact with at least one other filament 11. A sizing material at least partially
coats the plurality of filaments (11), wherein the sizing material of each filament (11) is substantially separated from the
sizing material of the at least one other filament (11) in contact therewith.
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Inventor(s): (std): FERNANDEZ RAMON B ; DEVANE KENNETH A ; DEVANE A ; FERNANDEZ B
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7) Family number: 30571488 (US2004241415A)
Title: REINFORCING FIBER SUBSTRATE, COMPOSITE MATERIAL AND METHOD FOR PRODUCING THE SAME

Abstract: A reinforcing fiber substrate formed by at least a reinforcing fiber yarn group arranged with reinforcing fiber yarns
in parallel to each other in one direction, wherein a resin material whose main constituent is a thermoplastic resin is provided
at 2 to 15 percent by weight at least on one surface of the reinforcing fiber substrate, and the reinforcing fiber volume
fraction Vpf of the reinforcing fiber substrate is in a range of 40 to 60 percent, and a composite material made therefrom. A
substrate excellent in handling property and a composite material excellent in mechanical properties can be obtained.
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8) Family number: 23658588 (JP2002226812A)

Title: ADHESION TREATMENT AGENT FOR CARBON FIBER, CARBON FIBER FOR RUBBER REINFORCEMENT AND METHOD FOR
PRODUCING THE SAME

Abstract: PROBLEM TO BE SOLVED: To obtain an adhesion treatment agent which controls gum-up in an adhesion treatment
process, enables an operation for many hours, contributes to improvement in productivity, has the same adhesiveness
between fiber and rubber as that of a conventional adhesion treatment agent and fatigue resistance equal to that of the
conventional adhesion treatment agent. SOLUTION: This adhesion treatment agent for carbon fiber comprises 100 parts.wt.
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of a rubber latex and 0.1-5 parts.wt. of a lignosulfonate. This carbon fiber for rubber reinforcement is obtained by coating the
surface of carbon fiber with the adhesion treatment agent. This method for producing the carbon fiber rubber reinforcement

is provided.
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Title: REINFORCEMENT CORD FOR REINFORCING RUBBER PRODUCT, AND RUBBER PRODUCT USING SAME

Abstract: The reinforcing cord of the present invention includes at least one strand. The strand includes a bundle of
filaments that are bundled and twisted together in one direction, and a coating layer that is formed on at least the surface of
the bundle. The bundle consists essentially of carbon fiber filaments. The coating layer is a coating layer that is formed from
an aqueous treatment agent containing a rubber latex and a crosslinking agent as essential components and a filler as an
optional component. In the aqueous treatment agent, the total of the mass of the crosslinking agent and the mass of the filler
is in a range of 1 to 50 percent of the mass of rubber in the rubber latex.
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Title: HIGH-PRESSURE PIPE WITH PULTRUDED ELEMENTS AND METHOD FOR PRODUCING THE SAME

Abstract: High-pressure flexible pipe, comprising an inner liner and a tape, wrapped around and bearing against the inner
liner, wherein the tape comprises a polymer matrix and a plurality of pultruded elements embedded in the polymer matrix,
wherein the pultruded elements each comprise a plurality of elongated filaments covered by polymer resin.
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Title: HIGH PRESSURE PIPE AND METHOD FOR PRODUCING SUCH PIPE

Abstract: A high-pressure pipe comprises an inner liner (1), an outer coating layer (6) and a reinforcement layer (2, 5)
positioned between the inner liner and the outer coating layer. The reinforcement layer has helically wound strips (2, 5)
which each comprise a matrix (4) and fibers (3) embedded in the matrix; the fibers consist of a multitude of twisted high-
strength filaments. With an aim of providing a relatively high bending flexibility, the filaments of a fiber are sized filaments
obtained by subjecting the filaments to a sizing operation.
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12) Family number: 54740991 (US2015030295A)

Title: ARMOR ELEMENT FOR A FLEXIBLE LINE INTENDED TO BE PLACED IN AN EXPANSE OF WATER, AN ASSOCIATED
FLEXIBLE LINE, METHOD AND PROCESS

Abstract: This element includes a plurality of longitudinal carbon fiber filaments (52) and a polymeric matrix (50) receiving
the filaments (52) for binding them together, the matrix (50) forming a ribbon intended to be wound around a longitudinal
body of the flexible line. The armor element (42) includes at least one optical fiber (54) received in the matrix (50), the
optical fiber (54) having an elongation at break of more than 2 percent, as measured with the ASTM-D 885-03 standard.
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