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) Cordage.

@ The invention relates to cordage which has been
produced predominantly or exclusively from melt-
able polymer filaments, fibers and/or yarns and has
been subjected to a heat treatment, to bring about
partial melting of the polymer constituents without
significant loss in molecular orientation, in those
areas at its ends where, in use, stresses occur in a
direction other than the longitudinal direction.

The cordage according to the invention has in
those areas where knotting, splicing, thimbling or
similar measures for forming eyes or for joining with
other cordage have been carried out substantially
higher tensile strengths and moduli than existing
cordage in directions other than the longitudinal di-
rection of the cordage.
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The present invention relates to cordage, i.e.
lines, ropes, hawsers etc., which has been pro-
duced predominantly or exclusively from meltable
polymer filaments, fibers and/or yarns.

Cordage of this type has high tensile sirengths
and moduli in its longitudinal direction, while these
properties decrease in directions other than the
longitudinal direction and are at their minimum in
the direction perpendicular to the longitudinal direc-
tion. This decrease in strengths and moduli is
adversely apparent for example when, for fastening
purposes, cordage is provided at one end with an
eye by knotiing, splicing or thimbling or, for joining
to other cordage, is joined with the aid of the same
measures. In the contact areas, where tensile
forces occur in a direction other than the longitudi-
nal direction of the cordage to an appreciable ex-
tent, the tensile strengths and moduli of the cord-
age are then appreciably reduced (down to about
55% of the strength/modulus values of the longitu-
dinal direction). Accordingly, cordage which fea-
tures knots, splices and thimbles cannot be
stressed to the full values of the tensile sirengths
and moduli in the longitudinal direction.

It is an object of the present invention to elimi-
nate the disadvantages described above by provid-
ing cordage which, in the event of knottings, splic-
ings, thimblings and similar measures, has in the
particular contact areas tensile strengths and
moduli which are no longer reduced by as much as
with prior art cordage.

This object is achieved according to the inven-
tion with cordage which has been produced pre-
dominantly or exclusively from meliable polymer
filaments, fibers and/or yarns and which has been
subjected to a heat treatment, to bring about partial
melting of the copolymer constituents without sig-
nificant loss in molecular orientation, in those areas
at its ends where, in use, stresses occur in a
direction other than the longitudinal direction.
These areas at the ends are in particular those
areas where, to form eyes or io join together with
other cordage, cordage parts are brought into con-
tact, in particular by knotting, splicing or thimbling
or similar measures which have the effect that
tensile stresses exerted on the cordage in the
longitudinal direction result in those areas in stress-
es which no longer act in the longitudinal direction
of the cordage but in the least favorable case act in
a direction perpendicular to the longitudinal direc-
tion, as a consequence of which the cordage can
no longer be loaded with the maximum tensile
stress possible in the longitudinal direction.

The heat treatment is carried out by partially
melting, in particular at the surface, of the polymer
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constituents of which the cordage is made without
significant loss in molecular orientation, thereby
enhancing the tensile strength and modulus values.

The term "partial melting" as used herein is to
be understood as meaning that the polymer fila-
ments, fibers and/or yarns which predominantly or
exclusively form the cordage become converted at
the surface into a softened or melted state without
at the same time incurring a significant loss in
molecular orientation.

The heat treatment can be carried out by heat-
ing the cordage in the areas where cordage parts
come into contact in the course of knotting, splicing
or thimbling to a temperature above the melting
point of polymers of which the cordage is made,
with or without pressure being employed, prior t0
the step of knotting, splicing or thimbling. The
heating can also be carried out after knotting, splic-
ing or thimbling has been carried out and advanta-
geously should be carried out only for such a
length of time, and to such an extent, as to main-
tain a good balance between strength enhance-
ment and adequate flexibility of cordage.

As regards thimbling, which can be done for
example using metal rings or resin sheaths, a pos-
sible procedure comprises heating the metal rings
or the resin before the step of thimbling to a
temperature above the melting point of the polymer
constituents of the cordage, so that in the course of
and after the application of the thimble, the metal
rings or the resin transfer their heat to the polymer
constituents to effect partial melting of the iatter.

The cordage according to the invention can be
produced in any desired conventional manner from
polymer filaments, fibers and/or yarns or from mix-
tures of such polymer components with natural
fibers such as hemp, manilla, sisal, coconut or
cotton, including, if desired, metal wires. However,
the important thing is that polymer components
suitable for partial melting are present at the sur-
face of the cordage.

The polymer filaments, fibers and yarns used
for producing the cordage according to the inven-
tion can consist of any desired polymer material
suitable for cordage production, aithough particular
preference is given to polyolefins and polyamides
of, in particular, high molecular weight, particularly
preferably of ultra-high molecular weight of more
than 600,000 g/mol (weight average of molecular
weight). To enhance the orientation and hence the
strength properties, these filaments and fibers have
preferably been highly drawn, in particular to draw
ratios of more than 20, in particular more than 30.

Suitable filaments and fibers are made in par-
ticular of polyethylene, in particular linear
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polyethylenes of ultrahigh molecular weight. These
polyethylenes may contain minor amounts, prefer-
ably not more than 5 mol % of one or more other
alkenes copolymerizable therewith, such as pro-
pylene, butylene, pentene, hexene, 4-methylpen-
tene, octene etc. and have 1 to 10, in particular 2
to 8, methyl or ethyl groups per 1,000 carbon
atoms. It is of course also possible to use other
polyolefins, for example poiypropylene homo-
polymers and copolymers; furthermore, the
polyolefins used may also contain minor amounts
of one or more other polymers, in particular alkene-
1 polymers.

Of the polyamides, preference is given in par-
ticular to the polyaramids and the nylons, such as
nylon-6 and nylon-6.8.

The filaments or fibers are preferably produced
by the gel process, which is described for example
in GB-A-2,042,414 and -2,051,667 and also in DE
Offenlegungsschrift 3,724,434, and comprises es-
sentially dissolving the particular polymer used for
filament production in a solvent, molding the solu-
tion into a filament at a temperature above the
dissolving temperature of the polymer, cooling the
filament, for gelling, down to a temperature below
the dissolving temperature, and drawing the fila-
ment with solvent removal.

In an embodiment of the invention it is also
possible to provide one or more polymers which
have lower melting points than the polymer fila-
ments, fibers and/or yarns which predominantly or
exclusively form the cordage, in particular in the
areas subject to a stress on the cordage, in which
case the heat treatment is carried out at a tempera-
ture which is above the melting point of the low-
melting polymers and beiow the melting point of
polymer filaments, fibers and/or yarns. These low-
melting polymers, which preferably have melting
points of less than 1 35° C can be present in the
form of filaments, fibers and/or yarns and be incor-
porated in the cordage from the start of the produc-
tion of the cordage or, however, be introduced into
the cordage, preferably in the siressed areas, for
example by splicing, only before the heat treat-
ment. It is also possible to introduce these poly-
mers into the cordage by dipping the stressed
areas of the cordage into a melt of the low-melting
polymers. Preferably, the low-melting polymers
used are polyolefins, in particular polyethylenes, in
particular (L)LDPE.

Claims

1. Cordage produced predominantly or exclu-
sively from meltable polymer filaments, fibres
and/or yarns, which has been subjected to a heat
treatment, to bring about partial melting of the
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polymer constituents without significant loss in mo-
lecular orientation, in those areas at its ends where,
in use, stresses occur in a direction other than the
longitudinal direction.

2. Cordage as claimed in claim 1, wherein the
heat treatment has been carried out in those areas
where, to form eyes or to join together with other
cordage, cordage parts are brought into contact.

3. Cordage as claimed in either of claims 1 and
2, wherein the contact areas consist of knots, splic-
es or thimbles.

4. Cordage as claimed in any of claims 1 to 3,
wherein the meltable filaments, fibers or yarns con-
sist of polyolefins or polyamides.

5. Cordage as claimed in any of claims 1 to 4,
wherein the filaments, fibers or yarns consist of
polyethylenes, in particular linear polyethylenes,
having an ultrahigh molecular weight of more than
600,000 g/mol (weight average of molecular
weight).

6. Cordage as claimed in any of claims 1 to 4,
wherein there are present, in particular in the
stressed areas, one or more polymers which have
lower melting points than the polymer filaments,
fibers and/or yarns which form the cordage, the
heat treatment having been carried out at a tem-
perature above the melting point of the low-meliing
polymers and below the melting point of the poly-
mer filaments, fibers and/or yarns which form the
cordage.
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