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(57) ABSTRACT

Synthetic fiber rope for a crane, include a central strand
having an inner core made of a synthetic resin and an inner
cover made of synthetic fibers and connected to the inner core
via braiding, a plurality of outer strands each of which
includes an outer core made of a synthetic resin and an outer
cover made of synthetic fibers and connected to the outer core
via twisting and which are connected to the outer surface of
the central strand via braiding, and a jacket made of synthetic
fibers and braided to cover the surface of the plurality of outer
strands. Method of manufacturing a synthetic fiber rope is
also disclosed.

10 Claims, 2 Drawing Sheets

140 \100



US 8,485,081 B2

Sheet 1 of 2

Jul. 16, 2013

U.S. Patent

FIG. 1

FIG. 2

200

260

220
240



US 8,485,081 B2

Sheet 2 of 2

Jul. 16, 2013

U.S. Patent

FIG. 3




US 8,485,081 B2

1
SYNTHETIC FIBER ROPE FOR CRANE AND
METHOD OF MANUFACTURING THE SAME

REFERENCE TO RELATED APPLICATIONS

This application claims the priority benefit of Korean
Application No. 10-2011-0033685 filed on Apr. 12,2011, the
entire contents of which are incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates to a rope for a crane and a
method of manufacturing the same, and, more particularly, to
a synthetic fiber rope for a crane, which includes synthetic
fibers and is mounted to a crane used to lift heavy objects and
to a method of manufacturing the same.

BACKGROUND OF THE INVENTION

Ropes for cranes typically include wire ropes formed by
twisting steel wires.

The wire ropes are configured such that a core is disposed
at the center thereof and a plurality of strands is twisted
around the core. As such, each strand may be formed by
twisting a plurality of fine filaments.

Because such wire ropes hold very heavy objects such as
containers when used in a crane, they are designed to have at
least a predetermined diameter or thickness in order to ensure
strength or durability.

However, the wire ropes formed of steel are problematic
because a tip load at the boom tip of a crane is drastically
reduced due to the self-weight of steel wire rope in proportion
to an increase in the height of a building. For example, in the
case where a steel wire rope having a diameter of 36 mm is
used in a 25-ton crane having a maximum work radius of 52.5
Mtr, the tip load of the crane is 2.3 tons. However, when a
super fiber rope is used, the tip load is 6.8 tons, which is a
300% increase.

Furthermore, in the case where the capacity of the crane is
increased to enhance the tip load of the crane in a super
high-rise building, the self-weight of the crane increases.
Accordingly, because a tower crane which is used in a state of
being fixed to the outer wall of the building may have a
considerable influence on the building, the outer wall of the
building is designed to be much thicker, or severe problems
may result if it is difficult to change the design of the building
because of the features of the building.

As well, to avoid the problems caused by the use of such
steel wire ropes, a plurality of cranes is conventionally used at
different heights of the super high-rise building. However, the
working time may increase due to lifting work undesirably
decreasing work efficiency and lengthening the construction
period.

Upon construction of a high-rise building, when conven-
tional steel wire ropes are used in a crane, strength or dura-
bility is ensured but the self-weight thereof is large and thus
the tip load of the crane is remarkably decreased. In order to
increase the tip load of the crane, the capacity of the crane
should be increased. In this case, however, the weight of the
crane body may increase, undesirably placing additional bur-
dens on the design of the building. Furthermore, as the height
of the building increases, equipment is made complicated,
and lifting efficiency may decrease, undesirably generating a
variety of problems including a long construction period.

Because of such problems, ropes made of synthetic fibers
(in particular high-strength super fibers) conventionally
employed in different end uses may be utilized. Conventional
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synthetic fiber ropes are disadvantageous because the circular
cross-section thereof is deformed into a flat oval shape due to
the lifting load when wound on the drum of a tower crane, and
also because the deformation shape is non-uniform, making it
impossible to form an aligned winding. In the case where
such an aligned winding is not formed, there may occur a
phenomenon in which the rope is caught between the under-
lying rope turns of the non-aligned winding upon lifting high
loads by the crane. When the caught rope is released between
the underlying rope turns during unwinding at high speed, an
impact may be applied to the rope, undesirably causing prob-
lems of the lifting object swinging or falling. Where such an
impact may accumulate, the lifetime of the rope may be
decreased, and the rope may be damaged attributable to loads
intensively applied to a specific portion thereof. Moreover,
irregular winding on a crane drum may increase the winding
volume, undesirably generating a variety of problems includ-
ing causing friction with a portion close to the drum to thereby
directly break the ropes.

SUMMARY OF THE INVENTION

Accordingly, exemplary embodiments of the present
invention provide a synthetic fiber rope for a crane, which has
a much lower self-weight and equivalent tensile strength
compared to conventional wire ropes for cranes, and a method
of manufacturing the same.

Also exemplary embodiments of the present invention pro-
vide a synthetic fiber rope for a crane, in which the cross-
section of the rope may be maintained in a circular shape
under a variety of use conditions and the rope may thus be
accurately wound on a drum while reducing friction thereby
decreasing damage thereto, and a method of manufacturing
the same.

An aspect of the present invention provides a synthetic
fiber rope for a crane, comprising a central strand comprising
an inner core made of a synthetic resin and an inner cover
made of synthetic fibers and connected to the inner core by
means of braiding; a plurality of outer strands each compris-
ing an outer core made of a synthetic resin and an outer cover
made of synthetic fibers and connected to the outer core by
means of twisting, the plurality of outer strands being con-
nected to the outer surface of the central strand by means of
braiding; and a jacket made of synthetic fibers and braided to
cover a surface of the plurality of outer strands.

As such, an adhesive may be inserted between the outer
core and the outer cover so that the outer cover is bound to the
outer core. ’

Furthermore, the adhesive may comprise a copolymer o
acryl and urethane.

Also, a coating layer may be formed between the outer.-
strands and the jacket so as to prevent slipping therebetween.

The coating layer may comprise polyurethane.

Also, the inner core or the outer core may be a mono strand
composed of nylon or polyester.

Also, one or more selected from among the inner cover, the
outer cover and the jacket may be composed of any one
selected from among ultra high molecular weight polyethyl-
ene (UHMWPE) fibers, Vectran fibers, carbon fibers, and
aramid fibers.

Another aspect of the present invention provides a method
of manufacturing a synthetic fiber rope for a crane, compris-
ing braiding an inner cover made of synthetic fibers on an
inner core made of a synthetic resin, thus forming a central
strand; twisting outer covers made of synthetic fibers on outer
cores made of a synthetic resin, thus forming a plurality of
outer strands, and braiding the plurality of outer strands on the
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outer surface of the central strand; and braiding a jacket made
of synthetic fibers on the surface of the outer strands with
pressing and tensing the braided outer stands.

Also, applying an adhesive on the outer cores may be
performed before twisting the outer covers on the outer cores.

Also, forming a coating layer on and in the outer strands
braided on the outer surface of the central sirand may be
performed before braiding the jacket.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the present invention will

be more clearly understood from the following detailed
" description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is a cross-sectional view showing the structure of a
synthetic fiber rope for a crane according to a preferred
embodiment of the present invention;

FIG. 2 is a cross-sectional view showing the structure of the
outer strand of FIG. 1; and

FIG. 3 is of schematic views showing a process of manu-
facturing the synthetic fiber rope for a crane according lo
another preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings. It is to be noted that the following descrip-
tion and the appended drawings are proposed to further
understanding the present invention and the scope of the
present invention is not limited thereto. Also when conven-
tional configurations and functions may make the gist of the
present invention unclear, a detailed description thereof will
be omitted.

FIG. 1 is a cross-sectional view showing the structure of a
synthetic fiber rope for a crane according to a preferred
embodiment of the present invention.

With reference to FIG. 1, the rope of the present invention
may include a central strand 100, outer strands 200 and a
jacket 300.

First, the central strand 100 will be described below.

The central strand 100 is disposed at the center of the rope
and may include an inner core 120 and an inner cover 140.

The inner core 120 is preferably made of a synthetic resin
material, for example nylon or polyester that has high resis-
tance to repetition and bending and superior restorability.
Alternatively, another type of synthetic resin having similar
weight, strength and elasticity may be used.

The inner core 120 may be a mono strand.

Also the inner cover 140 may be made of synthetic fibers
and may be connected to the inner core 120 in a braiding
manner, and preferably comprises synthetic fibers referred to
as super fibers (strength of 20 g/d or more, brake elongation of
3.8% or less).

Among the super fibers, ultra high molecular weight poly-
ethylene (UHMWPE) fibers, Vectran fibers, carbon fibers or
aramid fibers may be used.

With reference to FIG. 2, the outer strands 200 are
described. FIG. 2 is a cross-sectional view showing the struc-
ture of the outer strand of FIG. 1.

A plurality of outer strands 200 is provided and is con-
nected to the outer surface of the central strand 100 in a
braiding manner.

Each of the outer strands 200 is configured such that an
outer cover 240 is connected to an outer core 220 in a twisting
manner.
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The outer core 220 may be a mono strand made of a
synthetic resin, in particular, nylon or polyester, like the inner
core 120.

The outer core 220 has a diameter comparatively smaller
than that of the inner core 120.

The outer cover 240 is made of synthetic fibers, and pref-
erably super fibers like the inner cover 140, and in particular,
any one selected from among UHMWPE fibers, Vectran
fibers, carbon fibers and aramid fibers may be used.

As shown in FIG. 2, an adhesive 260 may be inserted
between the outer core 220 and the outer cover 240. The
adhesive 260 may be used to fixedly bind the outer cover 240
to the outer core 220.

In the case where the outer cores 220 are not treated with
the adhesive 260, when the outer strands 200 are braided, the
outer cores 220 are separated from the outer covers 240
making it impossible to perform braiding. Even when the
outer strands 200 are braided in a state of the outer cores 220
being separated from the outer covers 240, friction may occur
between the outer cores 220 due to tensile repetition during
the use of the rope, and consequently the outer cores 220 may
be cut in the rope during use.

For reference, the adhesive 260 comprises a copolymer of
acryl and urethane and may be prepared to have a solid
content of about 44% in toluene and ethylacetate solvents.
This adhesive is a viscous liquid having yellow color and
transparency with a viscosity of about 53001000 cps.

The jacket 300 is a protective layer that covers the outer
surface of the plurality of outer strands 200 connected to the
central strand 100, and is made of synthetic fibers.

The jacket 300 may include synthetic fibers, in particular,
super fibers. Specifically, any one selected from among
UHMWEPE fibers, Vectran fibers, carbon fibers and aramid
fibers may be used. The connection may be performed in a
braiding manner.

As such, a coating layer 400 is preferably formed on and in
the outer strands 200 and the jacket 300.

The coating layer 400 functions to prevent slipping
between the outer strands 200 and the jacket 300 and to
reduce inner frictional heat caused by friction between fibers
thus increasing the lifetime of the rope. Specifically, because
the rope for a crane is repeatedly wound on or unwound trom
the drum, it is exposed to external force such as tension,
wrenching, etc. Where the outer strands 200 are worn and
damaged due to friction or are separated from the jacket 300
and thus an impact load is applied thereto, the jacket 300 may
be broken. Hence, the lifetime of the rope may be shortened.
In the present invention, the formation of the coating layer
400 may alleviate the above problems.

The coating layer 400 may be composed of polyurethane.

Compared to conventional wire ropes, the rope having the
above structure according to the present invention has similar
tensile strength, but has a self weight of only '45~Yio, and
enhanced durability to repetitive bending and wrenching of
the inner core 120 and the outer cores 220, and the elasticity
and shape of the rope are maintained.

With reference to FIG. 3, a manufacturing method accord-
ing to the present invention is described below. FIG. 3 illus-
trates a process of manufacturing the synthetic fiber rope for
a crane according to another embodiment of the present
invention.

The inner cover 140 made of synthetic fibers such as super
fibers is braided on the inner core 120 of a mono strand made
of a synthetic resin such as nylon or polyester thus forming
the central strand 100.

Also, the adhesive 260 is applied on outer cores 220 each
comprising a mono strand made of a synthetic resin such as
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nylon or polyester, and outer covers 240 made of synthetic
fibers such as super fibers are twisted, thus forming a plurality
of outer strands 200.

The plurality of outer strands 200 is braided on the outer
surface of the central strand 100.

The coating layer 400 in a liquid phase comprising poly-
urethane is applied on and in the plurality of outer strands 200
thus braided, after which the jacket 300 made of synthetic
fibers such as super fibers is braided on the plurality of outer
strands 200 with pressing and tensing the outer stands,
thereby completing the synthetic fiber rope of the present
invention.

Specifically, the jacket 300 is firmly attached and braided
on the plurality of braided outer strands 200 with pressing and
lensing the outer stands as mentioned above, thus reducing
the volume of the rope itself and preventing the deformation
of the rope by an external force.

Thus when the rope is wound on the drum, the distortion of
the circular cross-section of the rope or the deformation
thereof into an oval shape due to bending, compression, ten-
sion or the like may be minimized, and thus the rope may be
accurately wound on the drum, and also friction between the
ropes may be greatly decreased.

As described hereinbefore, the present invention provides
a synthetic fiber rope for a crane and a method of manufac-
turing the same. In exemplary embodiments of the present
invention, the rope has a very low self-weight thanks to the
use of synthetic resin and synthetic fibers thus greatly increas-
ing the lifting load of the crane in a high-rise building to
thereby enhance the capacity of the crane. When the capacity
of the crane is increased in this way, excluding the use of a
large crane in a high-rise building reduces the burden placed
on building design and remarkably decreases equipment
COSts.

Upon construction of a super high-rise building, two to
four cranes are conventionally mounted per height to perform
a lifting process, but where the rope made of super fibers for
acrane is used, the capacity of the crane can increase and thus
one-step lifting is possible, ultimately increasing lifting effi-
ciency and shortening the construction period.

As well, the rope is configured and manufactured such that
durability to external force such as bending, compression,
tension, etc., is high, and also that friction and wear are
minimized, thus minimizing the deformation of the rope and
prolonging the lifetime of the rope.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.
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What is claimed is:

1. A synthetic fiber rope for a crane, comprising:

a central strand comprising an inner core made of a syn-
thetic resin and an inner cover made of synthetic fibers
and connected to the inner core by means of braiding;

a plurality of outer strands each comprising an outer core
made of a synthetic resin and an outer cover made of
synthetic fibers and connected to the outer core by
means of twisting, the plurality of outer strands being
connected to an outer surface of the central strand by
means of braiding; and

a jacket made of synthetic fibers and braided to cover a
surface of the plurality of outer strands.

2. The synthetic fiber rope of claim 1, wherein an adhesive
is inserted between the outer core and the outer cover so that
the outer cover is bound to the outer core.

3. The synthetic fiber rope of claim 2, wherein the adhesive
comprises a copolymer of acryl and urethane.

4. The synthetic fiber rope of claim 1, wherein a coating
layer is formed between the outer strands and the jacket so as
to prevent slipping therebetween.

5. The synthetic fiber rope of claim 4, wherein the coating
layer comprises polyurethane.

6. The synthetic fiber rope of claim 1, wherein the inner
core or the outer core is a mono strand composed of nylon or
polyester.

7. The synthetic fiber rope of claim 1, wherein one or more
selected from among the inner cover, the outer cover and the
jacket are composed of any one selected from among ultra
high molecular weight polyethylene (UHMWPE) fibers, Vec-
tran fibers, carbon fibers, and aramid fibers.

8. A method of manufacturing a synthetic fiber rope for a
crane, comprising:

braiding an inner cover made of synthetic fibers on an inner
core made of a synthetic resin, thus forming a central
strand;

twisting outer covers made of synthetic fibers on outer
cores made of a synthetic resin, thus forming a plurality
of outer strands, and braiding the plurality of outer
strands on an outer surface of the central strand; and

braiding a jacket made of synthetic fibers on a surface of
the outer strands with pressing and tensing the braided
outer strands.

9. The method of claim 8, wherein applying an adhesive on
the outer cores is performed before twisting the outer covers
on the outer cores.

10. The method of claim 8, wherein forming a coating layer
on and in the outer strands braided on the outer surface of the
central strand is performed before braiding the jacket.
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