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Description

[0001] The present invention relates to a particular kind
of wire comprising an outer mantle realized in metallic
material and an inner portion comprising fibers, to be
used autonomously or for the creation of strands or ropes,
characterized by advantageous mass-resistance ratio.
[0002] An example known in the state of the art is the
application n. US2010/330365. The document de-
scribes a strand-like material composite comprising : car-
bon nanotubes (CNT) yarns; a metallic component en-
veloping the CNT yarns to form the material composite,
the material composite having a cross section, the me-
tallic component being in the form of a matrix which spans
the cross section of the material composite, wherein the
CNT yarns occupy 4 to 10% by volume of the material
composite.
[0003] At the state of the art, there are currently known
different kinds of wire, or strands and ropes deriving
therefrom, which are wholly realized in steel or other me-
tallic material, and having undoubted advantages, such
for example:

- high axial resistance;
- high capacity to bear transversal forces;
- high capacity to resist to wear phenomena;
- high corrosion resistance.

[0004] Said devices have significant drawbacks as
well, such for example:

- little resistance to fire or, more generally, to high tem-
peratures exposure, thus compromising sensibly the
resistance of the metallic portions;

- high material specific weight, which inevitably leads
to the overall high weight of the products realized
therewith.

[0005] Just this latter aspect implies the most critical
disadvantages of the known devices: in fact, in particular
when vertical extended structures are referred (as for
example cableways, offshore cranes, drift mines and the
like), and moreover in case of very high and large struc-
tures, it is inevitable to take in consideration the weight
of the single members used to bear loads.
[0006] Also in case the devices are intended for the
use in water, in which case they get a hydrostatic push
which leads to their overall weight to be lightened in the
order of 13%, the aspect linked to the specific weight of
the materials is yet significant; it is in fact clear that the
effect of weight reduction of the weight linked to the float-
ation push is, in percentage, as greater as the specific
weight of the used materials is lower. A possible solution
for re-dimensioning the problems linked to the high spe-
cific weight of the construction materials lies in the pos-
sibility to use materials other than metals, as for example
fibers: a constructive choice of this kind leads to the re-
alization of a wire with highly developed mechanical fea-

tures, thus guaranteeing a drastic reduction of the final
product weight.
[0007] But the realization of ropes and strands entirely
deriving from fiber is not possible; in fact even if the highly
developed mechanical features of said materials are cer-
tain, there are as well critical points which prevent fibers
from being used as sole constructive material in the re-
alization of wires, plies and ropes, such as for example:

- problems linked to the rapid wear;
- little resistance to axial stresses;
- higher exposure to damages with respect to the met-

al materials;
- little detection of possible damages.

[0008] Aim of the present invention is to provide a so-
lution which is able to overcome the main problems of
specific weight, efficiency and heat resistance, peculiar
to the state of the art, by means of a device which can
optimize the ratio between mass and resistance thus pre-
serving the inner fiber performance.
[0009] Another aim of the present invention is to pro-
vide a device which can be used differently in relation to
the material kind in the constructive phase and in relation
to the kind of treatment received.
[0010] The aim is solved by means of a new kind of
composite wire, characterized by an outer mantle in me-
tallic material and an inner portion comprising fibers
and/or pultruded bars, able to conjugate the constructive
advantages deriving from the use of these latter, and
avoiding as well the problems in terms of wear exposure
and damages by means of a protective coating mantle.
[0011] These and other characteristics of the invention
will be better highlighted in the following description of a
preferred embodiment, which refers to the drawings 1/3,
2/3 and 3/3, in which;

- figure 1 shows the section of a preferred embodiment
of a strand comprising several wires, each wire char-
acterized by an outer mantle in metallic material and
an inner portion comprising fibers;

- figure 2 shows the section of a preferred embodiment
of a strand comprising several wires, each wire char-
acterized by an outer mantle in metallic material, a
first inner portion comprising fibers and a second in-
ner portion represented by a pultruded bar, the whole
being after subjected to a compacting process;

- figure 3 shows the section of a preferred embodiment
of a rope, made up of strands positioned in turn each
strand characterized by several wires, each wire
having an outer mantle in metallic material and an
inner portion comprising fibers;

- figure 4 shows a tridimensional view of a preferred
embodiment of a wire, characterized by a linear outer
mantle in metallic material and an inner portion com-
prising fibers arranged in parallel bundles;

- figure 5 shows a tridimensional view of a preferred
embodiment of a wire, characterized by a linear outer
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mantle in metallic material, a first inner portion com-
prising fibers arranged in parallel bundles and a sec-
ond inner portion comprising a pultruded bar;

- figure 6 shows a tridimensional view of a preferred
embodiment of a wire, characterized by an outer
mantle in linear metallic material and an inner portion
comprising fibers twisted around each other;

- figure 7 shows a tridimensional view of a preferred
embodiment of a wire, characterized by a helical out-
er mantle in metallic material and an inner portion
comprising fibers arranged in parallel bundles.

[0012] As yet stated, object of the present invention is
a particular and innovative kind of composite wire 10,
having an outer mantle 1 in metallic material with protec-
tive functions, and an inner portion comprising fibers 2,
able to overcome the problems linked to the specific
weight and little resistance to high temperatures and
pressures at the state of the art, and characterized by an
advantageous mass-resistance ratio.
[0013] By using an outer mantle 1 realized in metallic
material it is possible to solve the damaging and little
resistance to transversal load problems, peculiar to the
fibers 2.
[0014] Likewise, the introduction of an inner portion
comprising fibers 2 and/or pultruded bars 3 makes it pos-
sible to obtain sensible advantages, as for example:

- sensible reduction in the specific weight of the con-
struction material (for example in a possible pre-
ferred embodiment of a wire 10, which is 40% made
up of steel and in the remaining 60% made up of
highly resistant fibers with specific weight approxi-
mately 1,4, there results a final device with a specific
weight equal to 50% of the steel one, in the air, or
40% in water);

- higher fire resistance;
- higher resistance in case of high temperatures,

above all in the case the composite wires 10 con-
taining an inner core in glass fiber 3;

- possibility to delay the inner temperature increase
of the wire 10 in case of prolonged exposure to high
temperatures;

- contribution to the whole load capacity.

[0015] Figures 4 to 7 represent tridimensional views of
preferred embodiments of the invention, some of them
being made up of only two layers, i.e. a linear (figures 4
and 6) or helical (figure 7) outer mantle l in metallic ma-
terial, and an inner portion comprising fibers 2 arranged
in parallel bundles (figures 4 and 7) or twisted around
each other (figure 6), the other one comprising also an-
other inner portion represented by a pultruded bar 3 (fig-
ure 5). The use for example of a bar in glass fiber 3 as
innermost portion of the wire 10 (figures 2 and 5) con-
tributes sensibly to implement its features of resistance
and of high temperatures and transversal pressures
bearing.

[0016] Clearly, the axial and transversal, dimensional
and resistance features as well as the elasticity of the
composite wire 10 can be differently modulated using
metal outer mantle 1 with different resistance, diameter
or thickness, possibly helically wound as well, in turn in
variable combination with different combinations of fibers
2 and/or pultruded bars 3, which can be used in parallel
or helical bundles (figures 4 to 7) as well.
[0017] Also the external features of corrosion resist-
ance of the wire 10 can be differently determined by
choosing materials for the realization of the outer mantle
1, as well as the respective superficial finishing with the
longitudinal edges to be welded; in this last case, con-
sidering all the other features for certain, an increase of
the torsional resistance of the wire 10 can be detected.
[0018] Finally, also the different mode of treatment and
impregnation (resins, lubricants, buffers) of the fibers 2
contributes to different connotations of the used material.
[0019] As yet stated, said composite wires 10 can be
used autonomously, as long as they are provided with
specific ends or connections, or they can constitute por-
tions of the bundles, strands 12 (figure 1), these ones
also being compacted (figure 2), or of ropes 13 made up
of said strands 12 (figure 3).
[0020] With these features in terms of lightness and
resistance, peculiar to the device object of the invention,
it is clear that this one is mainly intended for the use in
all the fields where the aspect linked to the specific weight
of the various elements is particularly important (offshore
deep sea, drift mines, aeronautics, architecture): said us-
es represent however a purely preferred possibility of
use and do not exclude other possible and suitable uses.
[0021] In particular, it is to be highlighted that said wire
can be also used as vehicle for conducting electric en-
ergy, using fibers 2 coated with an aluminum mantle 1 :
such a possibility would allow to solve many problems
linked to the weight and the high thermal expansion of
the solutions currently available, which are mainly char-
acterized by the use of steel and aluminum cables.
[0022] What described represents only some preferred
embodiments of the invention; it is intended that modifi-
cations and/or variations of the same are possible, with-
out departing from the aims of the present invention, as
defined by the following claims.

Claims

1. Composite wire (10) having a contained specific
weight and high traction resistance, suitable to be
used autonomously or as part of bundles, strands
(12) or ropes (13) formed therefrom, comprising:

- at least an outer mantle (1) in metallic material
with protective function;
- at least an inner portion comprising fibers (2),
characterized in that the outer mantle (1) is a
metallic, encasing tube which is welded at the
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longitudinal edges.

2. Composite wire (10) according to claim 1, charac-
terized in that said inner portion comprising fibers
(2) is an inner layer containing a further fibrous por-
tion (3) therein.

3. Composite wire (10) according to claim 2, charac-
terized in that said further portion is a pultruded bar
(3).

4. Composite wire (10) according to claim 1, charac-
terized in that the edges extend parallel to the lon-
gitudinal axis of the composite wire (10).

5. Composite wire (10) according to claim 1, charac-
terized in that the edges run helically.

6. Composite wire (10) according to any one of claims
1 to 5, characterized in that the fibers (2) and/or
the pultruded bars (3) are arranged parallel to the
longitudinal axis of the composite wire (10).

7. Composite wire (10) according to any one of claims
1 to 5, characterized in that fibers (2) and/or the
pultruded bars (3) are twisted around each other.

8. Strand (12) for ropes (13) comprising a plurality of
composite wires (10) according to anyone of claims
1 to 7.

9. Rope (13) comprising one or more strands (12) ac-
cording to claim 8.

10. Use of the composite wire (10) according to claim 1,
for electric energy conduction, wherein the outer
mantle (1) for protecting the fibers (2) is realized in
aluminum.

Patentansprüche

1. Verbundkabel (10) mit einem begrenzten spezifi-
schen Gewicht und einer hohen Zugfestigkeit, das
geeignet ist, autonom betrieben oder als Teil von
damit gebildeten Bündeln, Streifen (12) oder Seilen
(13) verwendet zu werden, umfassend:

- zumindest eine äußere Hülle (1) aus metalli-
schem Material mit einer Schutzfunktion;
- zumindest einen Innenteil mit Fasern (2), da-
durch gekennzeichnet, dass der Außenman-
tel (2) aus einem Metallrohr besteht, das an den
Längskanten verschweißt ist.

2. Verbundkabel (10) nach Anspruch 1, dadurch ge-
kennzeichnet, dass der besagte innerer Teil Fa-
sern (2) in einer inneren Schicht aufweist, die intern

einen zusätzlichen faserförmigen Teil (3) aufweist.

3. Verbundkabel (10) nach Anspruch 2, dadurch ge-
kennzeichnet, dass der besagte zusätzlicher Teil
eine Zugextrudierte Stange (3) ist.

4. Verbundkabel (10) nach Anspruch 1, dadurch ge-
kennzeichnet, dass sich die Kanten parallel zur
Längsachse des Verbundkabels (10) erstrecken.

5. Verbundkabel (10) nach Anspruch 1, dadurch ge-
kennzeichnet, dass sich die Ränder schraubenför-
mig erstrecken.

6. Verbundkabel (10) nach einem der Ansprüche 1 bis
5, dadurch gekennzeichnet, dass die Fasern (2)
und/oder die Zugextrudierten Stangen (3) parallel
zur Längsachse des Verbundkabels (10) angeord-
net sind.

7. Verbundkabel (10) nach einem der Ansprüche 1 bis
5, dadurch gekennzeichnet, dass die Fasern (2)
und/oder die Zugextrudierten Stangen (3) aneinan-
der gedreht werden.

8. Bündel (12) für Seile (13) mit einer Vielzahl von Ver-
bundkabeln (10) nach einem der Ansprüche 1 bis 7.

9. Seil (13), umfassend ein oder mehrere Bündel (12)
nach Anspruch 8.

10. Verwendung des Verbundkabels (10) nach An-
spruch 1 zur Leitung einer elektrischen Energie, wo-
bei der äußere Mantel (1) aus Aluminium besteht,
um die Fasern (2) zu schützen.

Revendications

1. Câble composite (10) ayant un en poids spécifique
contenu et une résistance élevée à la traction, apte
à être actionné de manière autonome ou en tant que
partie de faisceaux, des bandes (12) ou de cordons
(13) formés par celui-ci, comprenant:

- au moins une enveloppe extérieure (1) en ma-
tériau métallique avec une fonction de protec-
tion;
- au moins une partie interne comprenant des
fibres (2), caractérisé en ce que l’enveloppe
extérieure (2) est un tube externe métallique qui
est soudé sur ses bords longitudinaux.

2. Câble composite (10) selon la revendication 1, ca-
ractérisé en ce que ladite partie intérieure com-
prend des fibres (2) dans une couche interne conte-
nant une partie supplémentaire fibreuse (3) à son
intérieur.
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3. Câble composite (10) selon la revendication 2, ca-
ractérisé en ce que ladite partie supplémentaire est
une tige (3) extrudée par traction.

4. Câble composite (10) selon la revendication 1, ca-
ractérisé en ce que les bords sont développés pa-
rallèlement à l’axe longitudinal du câble composite
(10).

5. Câble composite (10) selon la revendication 1, ca-
ractérisé en ce que les bords sont développées
dans le sens hélicoïdal.

6. Câble composite (10) selon l’une quelconque des
revendications 1 à 5, caractérisé en ce que les fi-
bres (2) et/ou les tiges (3) extrudées par traction sont
disposées parallèlement sur l’axe longitudinal du câ-
ble composite (10).

7. Câble composite (10) selon l’une quelconque des
revendications 1 à 5, caractérisé en ce que les fi-
bres (2) et/ou les tiges (3) extrudées par traction sont
entraînés en rotation l’une autour de l’autre.

8. Faisceau (12) pour des câbles (13) comprenant une
pluralité de câbles composites (10) selon l’une quel-
conque des revendications 1 à 7.

9. Corde (13) comprenant un ou plusieurs faisceaux
(112) selon la revendication 8.

10. Utilisation du câble composite (10) selon la revendi-
cation 1, pour la conduction d’énergie électrique,
dans lequel l’enveloppe extérieur (1) afin de protéger
les fibres (2) est en aluminium.
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