Staltovets
grundelementer

Et staltov bestar normalt
af tre komponenter (fig. 1)

- Staltrade der danner en dugt.
- Dugter der slas omkring et hjerte.
- Hjerte.

Disse elementer udfares i forskellig udformning / design
afhaengig af, hvilke fysiske krav der stilles til staltovet samt
hvad det skal anvendes til. En dugt kan i visse tilfeelde med
fordel anvendes som et staltov.

En fjerde komponent, der er lige sé vigtig som udformnin-
gen og kvaliteten af de tre basiskomponenter, er indfedt-
ningen af hjerte og dugter (se afsnittet “Vedligeholdelse
af staltovet”)

Staltrad
Der findes mange forskellige materialetyper og kvaliteter af
trade. vi kan levere de fleste af disse kvaliteter.

De stalkvaliteter, som anvendes til fremstilling af standard
staltove, opfylder som minimum internationale standarder
(EN 10264).

Minimum brudstyrken pa traden angiver klassifikationen
af staltovet. vi anvender bl.a. felgende tradtyper:

- Ugalvaniserede trade (primeert elevatortove)
1.370 N/mm2 (140 kp/mm2)

- Zink-galvaniserede trade (primeert fiskeri)
1.570 N/mm2 (160 kp/mm?)

- Zink/aluminium-galvaniserede trade (primaert fiskeri)
1.570 N/mm2 (160 kp/mm2)

- Rustfrie trade (brudstyrken er dimensionsafhaengig)
1.670 N/mm2 (170 kp/mm?)

- Zink-galvaniserede trade (primaert industri)
1.770 N/mm2 (180 kp/mm?)

- Zink-galvaniserede trade (primeert industri)
1.960 N/mm2 (200 kp/mm2)

Dugter

En dugt er fremstillet (sldet) af minimum 3 trade, der er
lagt i én af mange forskellige designs (geometrisk opbyg-
ning). Dugten er naesten altid opbygget omkring en center-
trad. Som regel er trddene af stal, men de kan ogsa veere
af fiber (natur- eller kunstfiber) eller af en kombination af
stal og fiber.

Antallet, sterrelsen og materialet af de enkelte trade
kende tegner tovet og dets egenskaber. Fa og tykke trade
giver stor slidstyrke, hvorimod mange og tynde trade giver
stor fleksibilitet
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The Basic Elements
of Steel Wire Rope

A steel wire rope normally
consists of three components (fig. 1):

- Steel wires that form a strand.
- Strands that are wrapped around a core.
- The core.

These elements are available in various models / designs,
depending on the physical requirements of the steel wire
rope and its intended application. A single strand can in
certain cases be used quite properly as a steel wire rope.

A fourth component, that is equally as important for the
steel wire rope’s performance as the design and quality of
the three basic components, is the lubrication of the core
and the strands (see “Maintenance of Steel Wire Rope”).

Steel wire
There are many different types of material and qualities of
wire. we can supply most of these qualities

The steel qualities that we uses in the production of stan-
dard steel wire rope as a minimum requirement meet in-
ternational standards (EN 10264).

The minimum tensile strength of the wire defines the clas-
sification of the steel wire rope.

- Ungalvanised wires (mainly elevator cables)
1,370 N/mm2 (140 kp/mm2).

- Zinc galvanised wires (mainly fishing)
1,570 N/mmz2 (160 kp/mm?2).

- Zinc/alum. galvanised wires (mainly fishing)
1,570 N/mm2 (160 kp/mma2).

- Stainless steel wires, tensile strength dependent on size
1,670 N/mmz2 (170 kp/mm?2).

- Zinc galvanised wires (mainly industry)
1,770 N/mmz2 (180 kp/mm?).

- Zinc galvanised wires (mainly industry)
1,960 N/mm2 (200 kp/mm2).

Strands

A strand is laid by a minimum of three wires that are
arranged in many different designs (geometric patterns). The
strand is almost always arranged around a centre wire. The
wires are made from either steel or fibre (natural or man-
made), or a combination of these.The quantity, size and
material from which the individual wires are made charac-
terise the rope and its qualities. Fewer, thicker wires create
greater abra- sion resistance, whereas a greater number
of thinner wires creates greater flexibility
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Hjerte

Naesten alle staltove har et hjerte. Hjertets funktion er at
understette og fastholde dugterne i deres relative stilling
under brugen.

Hjertematerialet kan enten vzere stal eller fiber eller
en kombination af disse (se fig. 2). Hjertet er normalt
af typen:

- FC (natur- eller kunst fiber, Fibre Core)

- WSC (stalhjerte, Wire Strand Core) WSC'et er en dugt
og af samme konstruktion som stdltovets dugter.

- IWRC (stalhjerte, Independent Wire Rope Core). IWRC'et
er et selvsteendigt staltov med et fiberhjerte eller WSC

Fig. 2
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Staltov med WSC /
Wire rope with WSC

Stéltov med FC /
Wire rope with FC

Staltovs-
konstruktioner

Et staltov bestemmes ikke kun ud fra dets grundelementer
(trade, dugter og hjerte), men ogsa ud fra hvordan de
enkelte trade er sldet sammen for at danne en dugt samt
hvordan dugterne er sldet omkring hjertet m.m. Stéltovets
konstruktion er fastlagt, nar fglgende er defineret:

- Antal trdde i dugt

- Dugttype (dugtdesign)

- Antal dugter

- Hjertetype

- Slaningsretning (staltov og dugt)
- Formlaegning

Stdltove er benzevnt efter antallet af dugter, antallet af
trade i hver dugt, designet (typen) af dugten og hjertety-
pen. F.eks.:

- 6x7 Standard med FC (fiberhjerte)

- 8x19 Standard med WSC (stalhjerte)

- 8x19 Seale med IWRC (stalhjerte)

- 6x36 Warrington Seale med FC (fiberhjerte)

Antal trade i dugt
Antallet af trade i en dugt varierer fra 3 til ca. 139, mest
almindeligt er 7, 19, 24 eller 36 trade. Trddenes antal og
tykkelse afhaenger af dugtdesignet og har indflydelse pa
staltovets egenskaber.

Core

Almost all steel wire ropes have a core. The core’s function
is to support and retain the strands in their respective posi-
tions while the steel wire rope is being used.

The core may be made of either steel, fibre, or a com-
bination of the two. The core is usually one of the
following types:

- FC (natural or man-made fibre, Fibre Core).

- WSC (steel core, Wire Strand Core). The WSC is a strand
and is of exactly the same construction as the strands in
the steel wire rope.

- IWRC (steel core, Independent Wire Rope Core).

The IWRC is an independent steel wire rope with a fibre
core or a WSC

ﬁéﬁ

Stéltov med IWRC /
Wire rope with IWRC

Steel Wire Rope
Constructions

A steel wire rope is defined not only by its basic elements
(wires, strands, core), but also by the way in which the
individual wires are laid together to create a strand and the
way in which the strands are laid around the core, etc. The
steel wire rope’s construction is defined when the following
criteria have been determined:

- Number of wires in a strand

- Type of strand (strand design)

- Number of strands

- Type of core

- Lay direction (steel wire rope and strand)
- Pre-forming

The steel wire rope is designated according to the number
of strands, the number of wires in each strand, the design
(type) of the strand, and the type of core.

- 6x7 Standard with FC (fibre core).

- 8x19 Standard with WSC (steel core).

- 8x19 Seale with IWRC (steel core).

- 6x36 Warrington Seale with FC (fibre core).

Number of Wires in a Strand

The number of wires in a strand varies between three and
approx. 139, although there are most commonly 7, 19,
24 or 36 wires. The number of wires and their thickness
depend on the design of the strand and affects the charac-
teristic of the steel wire rope.
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Dugttype (dugtdesign)
Dugttypen er karakteriseret ved, hvordan trddene i dugten
er arrangeret. Der findes fire grundtyper af dugtdesign:

- Standard
- Seale

- Filler

- Warrington

Disse indgadr i alle staltove, enten rene eller i kombinationer
af to eller flere typer.

Standard

Standard konstruktionen (fig. 3) er kendetegnet ved, at
alle trade er lige tykke, dog kan hjertetradden vaere tykkere.
Desuden er tradene slaet saledes sammen, at alle - med
undtagelse af centertraden er lige lange. Herved belastes
alle tradene ligeligt under lige traek.

Fig. 3

1-6 Standard

Den geometriske tradfordeling er én centertrad, hvorpa
der laegges ét eller flere lag. Hvert lag fremstilles i hver sin
operation. Antallet af trade stiger med 6 for hvert lag.

Betegnelsen for en Standard dugt med f.eks. 7 trade er
(1-6), dvs. 1 centertrdd med 6 trade udenom i én ope-
ration. Ved 37 trdde er betegnelsen (1-6/12/18), dvs. 1
centertrad med 6 trade uden om som farste operation, 12
trade laegges herefter uden pa i anden operation og 18
trade i tredje operation.

Centertraden erstattes til tider af flere trade eller et fiber-
hjerte (fig. 4).

Fig. 4

FC-12 Standard

1-7 Standard

FC-9/15 Standard
2-operationer / 2-operation

Types of Strand (Strand Construction)

The type of strand is characterised by the way in which the
wires in the strand are arranged. There are four basic types
of strand design that are used in all steel wire ropes, either
in their original form or as a combination of two or more
types. The four basic types are:

- Standard
- Seale

- Filler

- Warrington

Standard

The Standard construction (fig. 3) is characterised by the
fact that all wires are of equal thickness, although the core
wire may be thicker. The wires are also laid together in such
a way that all of them, with the exception of the centre
wire, are of equal length. In this way all the wires are sub-
jected to an equal distribution of load when pulled straight.

1-6/12 Standard
2-operationer / 2-operation

The geometric wire distribution consists of one centre wire,
onto which one or more layers are laid. Each layer is produ-
ced in a separate operation. If there are several layers, the
number of wires increases by six for each layer.

The designation for a Standard strand with e.g. seven wires
is (1-6), i.e. one centre wire with six external wires in one
operation. If there are 37 wires it is known as (1-6/12/18),
i.e. one centre wire with six external wires from the first
operation, 12 from the second operation and 18 from the
third operation.

The centre wire may be replaced by several wires or a fibre
core (fig. 4).

3/9 Standard
2-operationer / 2-operation


http://www.randers-reb.com

Teknisk information / Technical Information

Seale

Seale konstruktionen (fig. 5) er kendetegnet ved, at dugten
bestar af to tradlag fremstillet i én operation. Desuden er
antallet af trade i forste og andet lag ens.

Denne konstruktion er noget stivere end en tilsvarende
Standard konstruktion (med samme tradantal). Dette
skyldes, at ydertradene i Seale konstruktionen er vaesentlig
tykkere.

Fig. 5

1-7-7 Seale

Betegnelsen for en Seale dugt med f.eks. 19 trade er
(1-9-9) dvs. 1 centertrdd med 9 trade i farste og 9 trade
i andet lag.
Centertraden erstattes til tider af flere trade (fig. 6) eller et
fiberhjerte.

Fig. 6

1-6/9-9 Seale
2-operationer / 2-operation

Filler

Filler konstruktionen (fig. 7) er kendetegnet ved, at dugten
bestar af to tradlag fremstillet i én operation. Desuden er
antallet af trade i andet lag dobbelt s stort som ferste lag.
Dette er dog kun muligt, ndr der indlaegges fyldtrade mel-
lem farste og andet lag for at forhindre, at dugten bliver

Seale

The Seale construction (fig. 5) is characterised by the way
in which the strand consists of two layers of wire produced
in one operation. Also, the number of wires in the first and
second layer is identical. This construction is somewhat stif-
fer than a corresponding Standard construction (with the
same number of wires). This is because the outer wires in
the Seale construction are considerably thicker.

1-9-9 Seale

A Seale strand with e.g. 19 wires is known as (1-9-9), i.e.
one centre wire with nine wires in the first layer and nine
wires in the second layer.

The centre wire may be replaced by several wires or a fibre
core (fig. 6).

Filler

The Filler construction (fig. 7) is characterised by a strand
consisting of two layers of wires produced in one opera-
tion. Also, the number of wires in the second layer is twice
the number in the first layer. This is, however, only possible
if filler wires are inserted between the first and the second

kantet. layers, to prevent the strand becoming hexagonal in shapes
Fig. 7 Fig. 8
H
L
1-5+5F-10 1-6+6F-12 1-7+7F-14 1-7 - 7F+7-14
Filler Filler Filler Filler 1-operation, evt. 2-operation

Denne konstruktion er mere bgjelig end en tilsvarende
Standard konstruktion og vaesentligt mere bgjelig end en
tilsvarende Seale konstruktion (med samme tradantal eksk!.
fyldtrade).

Betegnelsen for en Filler dugt med f.eks. 25 trade (inkl. 6
fyldtrade) er (1-6+6F-12), dvs. 1 centertrdd med 6 trade i
forste lag og 12 trade i andet lag. Mellem ferste og andet
lag ligger 6 fyldtrade.

Centertraden erstattes til tider af flere trade (fig. 8)
eller et fiberhjerte

This construction is more flexible than a corresponding
Standard construction and considerably more flexible than
a corresponding Seale construction (with the same number
of wires excluding filler wires).

A Filler strand with e.g. 25 wires (including 6 filler wires) is
known as (1-6+6F-12), i.e. one centre wire with six wires in
the first layer and 12 wires in the second layer. There are six
filler wires between the first and the second layers.

The centre wire may be replaced by several wires or a fibre
core (fig. 8).
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Warrington

Warrington konstruktionen (fig. 9) er kendetegnet ved,
at dugten bestdr af to tradlag fremstillet i én operation. |
andet lag (yderlag) indgdr to forskellige tradddimensioner,
og antallet af trade i andet lag er dobbelt sa stort som det
forste.

Fig. 9

1-5-5+45
Warrington

1-6-6+6
Warrington

Denne konstruktion er meget kompakt og bgijelig.
Betegnelsen for en Warrington dugt med f.eks. 19 trade er
(1-6-6+6), dvs. 1 centertrad med 6 trade i forste lag og i alt
12 trade fordelt pd to trdddimensioner i andet lag.
Centertraden erstattes til tider af flere trade (fig. 10) eller
et fiberhjerte.

Fig.10
1-7-747-7 1-8-8+8-8
Warrington Warrington
Andre dugttyper

Som tidligere neevnt findes der ogsa dugter, der er en
kombination af én eller flere af ovenstdaende fire dugt-
grundtyper. En af disse er Warrington Seale (fig. 11). Denne
konstruktion er opbygget som en Warrington med et lag
mere og herer til en af de mest udbredte. Desuden er den
mest bgjelige konstruktion i sammenligning med de fire
grundtyper.

Warrington Seale konstruktionen er kendetegnet ved,
at dugten bestar af tre tradlag fremstillet i én operation.
Antallet af trade i tredje lag (yderlag) svarer til antallet af
tréde i andet lag. Betegnelsen for en Warrington Seale dugt
med f.eks. 36 trade er (1-7-7+7-14), dvs. 1 centertrad med
7 trade i farste lag, 14 trade fordelt pa to traddimensioner
i andet lag og 14 trade i tredje lag.

Dugten samt dugtens tradde behgver ikke nadvendigvis at
vaere runde. Eksempler pé& dette ses af fig. 12. Dugterne
er specialdugter (bl.a. med profiltrade) konstrueret til at
opfylde helt specielle krav.

Fig. 12

Trekant dugt /
Triangle Strand

Dugt bl.a. opbygget
af profiltrade /
Strand with among
other profiled wires

Warrington

The Warrington construction (fig. 9) is characterised by a
strand consisting of two layers of wire produced in one
operation. The second (outer) layer contains wires of two
dimensions, and the number of wires in the second layer is
twice the number in the first.

1-7-7+7
Warrington

This construction is very compact and flexible.

A Warrington strand with e.g. 19 wires is known as (1-6-
6+6), i.e. one centre wire with six wires in the first layer
and a total of 12 wires of two dimensions in the second
layer. The centre wire may be replaced by several wires or
a fibre core (fig. 10).

Fig. 11
1-6-6+6-12 1-7-7+7-14
Warrington Seale Warrington Seale
Other Types of Strand

As previously mentioned, there are also strands that are a
combination of one or more of the above four basic types
of strand. One of these is the Warrington-Seale (fig. 11).
This construction is one of the most widely-used and most
flexible constructions compared to the four basic types.
The Warrington-Seale construction is characterised by a
strand consisting of three layers of wire produced in one
operation. The number of wires in the third (outer) layer
matches the number of wires in the second layer. Also,
the layers below the outer layer are built as a Warrington
construction.

A Warrington-Seale strand with e.g. 36 wires is known
as (1-7-7+7-14), i.e. one centre wire with seven wires in
the first layer, 14 wires made up of two dimensions in the
second layer, and 14 wires in the third layer.

The strands and the wires in the strands do not necessarily
have to be round. Examples of this are shown in fig. 12.
The strands are special strands (i.a. with profiled wire),
designed to meet extremely unusual requirements.

Dugt bl.a. opbygget

af profiltrade /

Strand with among
other profiled wires
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Antal dugter

Antallet af dugter i et staltov varierer fra 3 til ca. 36, mest
almindeligt er 6 dugter. Desto flere dugter et staltov inde-
holder, desto rundere og mere fleksibelt bliver staltovet
(mindre slidstyrke)

Hjertetype

Der findes der to typer jerter til staltove:
- Fiberhjerte (natur- eller kunstfiber).

- Stélhjerte (WSC eller IWRC)

Fiberhjerte

Fiberhjerte er det mest anvendte, da det udover at give
dugterne et godt fjedrende underlag ogsa muligger sme-
ring af staltovet indefra, idet der under fremstillingen af
fiberhjertet kan tilseettes olie og/eller fedt. Desuden redu-
ceres risikoen for rustangreb indefra.

Fiberhjertet fremstilles normalt af Polypropylen (PP) eller
Sisal. PP kan modsta svage syrer og alkalier, og det radner
ikke. Fordelen ved et sisalhjerte er, at det i starre grad kan
optage olie/fedt for smaring af staltovet indefra, og at
staltovet kan anvendes ved en hgjere temperatur i forhold
til PP-hjerte.

Anvendelsestemperatur for staltove med fiberhjerte ses
af afsnittet “Staltovets anvendelsestemperatur”

Stalhjerte

Et stalhjerte er udformet enten som en af dugterne (WSC)
eller som et selvstaendigt staltov (IWRC). Vi anbefaler at
anvende stélhjerte, hvis det ikke er sikkert, at et fiberhjerte
giver dugterne en tilfredsstillende understet-ning, f.eks.
hvis staltovet opspoles pa en tromle i flere lag under stor
belastning eller ved hgje temperaturer.

Et stalhjerte forager staltovets brudstyrke med ca. 10%.

Slaningsretninger (staltov og dugt)

Ordet slaning bruges i flere betydninger. Dels om selve
processen, der snor trade og dugter om hinanden, dels
for at beskrive det feerdige staltovs udseende. De fire mest
almindelige betegnelser for staltoves slaninger er:

Hajre krydsslaet staltov. Her er tradene i dugterne sldet
modsat retningen af dugterne i tovet. Tradene ligger
venstre i dugterne, mens dugterne ligger i en hgjreskrue i
staltovet (se fig. 13)

Number of Strands

The number of strands in a steel wire rope varies between
three and approx. 36, although most commonly there are
six strands. The more strands a steel wire rope contains, the
more rounded and flexible it is, although the wires in the
strand are also thinner (less durable).

Types of Core

There are two types of core for steel wire ropes:
- Fibre core (natural or man-made).

- Steel core (WSC or IWRC).

Fibre Core

Fibre cores are the most commonly used, as not only do
they provide a good, elastic base but also enable lubrica-
tion of the rope from the inside, since it is possible to add
oil and/or grease to the fibre core during production. This
reduces the risk of rust attacking from the inside. The fibre
core is normally produced from polypropylene (PP) or sisal.
PP can withstand weaker acids and alkalis and it does not
rot. The advantage of a sisal core is that it can absorb oil/
grease to a greater degree for lubrication of the steel wire
rope from the inside.

The maximum operating temperatures for steel wire ropes
with a fibre core can be seen in “Maximum Operating
Temperature”,

Steel Core

A steel core is formed as either one of the strands (WSC) or
as an independent steel wire rope (IWRC).

We recommends the use of a steel core, in the event that
it is not certain that a fibre core will provide satisfactory
support for the strands, e.qg. if the steel wire rope is spooled
on to a drum in several layers under a considerable load,
or at high temperatures.

A steel core increases the steel wire rope’s tensile strength
by approx. 10%.

Lay Directions (Steel Wire Rope and Strand)

The word “lay” has more than one meaning in this context.
It is used to describe the process of interweaving the wires
and strands and also to describe the appearance of the
finished steel wire rope. The four most common terms to
describe the lay of a steel wire rope are:

Right hand regular lay steel wire rope. In this instance the
wires in the strand are laid in the opposite direction to the
strands in the rope. The wires are laid helically left, while
the strands are laid helically right (see fig. 13).

Hgjre krydsslaet stéltov
Right hand Ordinary Lay
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Venstre krydsslaet staltov. Tradene ligger hgjre i dugterne,
mens dugterne ligger i en venstreskrue i staltovet (se fig.
14)

Fig. 14

Hajre Lang’s Patent staltov. Her er tradene i dugterne sldet
i samme retning som dugterne i tovet. Tradene i dugterne
samt dugterne ligger i en hgjreskrue (se fig. 15)

Fig. 15

Venstre Lang’s Patent staltov. Tradene i dugterne samt dug-
terne ligger i en venstreskrue (se fig. 16)

Fig. 16

Andre benzevnelser er f.eks.:
- Spiralsldet staltov (snoningssvagt/-frit staltov).

- Sildebensslaet staltov. Dette staltov er en kombination af
krydsslaet og Lang'’s Patent
Kabelslaet staltov. Dugterne er normalt 6-sldede staltove
med fiber- eller stalhjerte. Hjertet kan enten veere et
fiberhjerte eller et 6-sldet staltov med fiber- eller stal-
hjerte

- Krydsflettet staltov

- Fladflettet stltov. Dette staltov er fladflettet af dugter
eller af parallelle dugter/staltove, der er sammenholdt
ved syning (beeltestrop)

Hgjre sldet staltov kaldes ogsa Z-sldet og venstre sldet
S-sldet. Tilsvarende kaldes en hgijresldet dugt z-sldet og
venstre sldet s-sldet. Fig. 17 viser hvorfor. Af de naevnte
slaninger er hgjre krydsslaet (s2) den mest almindelige.

Fig. 17

Z og S slaet staltov
Z and S closed wire rope

Left hand regular lay steel wire rope. Here the wires in the
strand are laid helically right, and the strands helically left
(see fig. 14).

Venstre krydsslaet staltov
Left hand Ordinary Lay

Right hand Lang lay steel wire rope. Here the wires are
laid in the same direction as the strands in the rope. The
wires in the strands and the strands are laid helically right
(see fig. 15).

Hgjre Lang’s Patent staltov
Right hand Lang Lay

Left hand Lang lay steel wire rope. The wires in the strands
and the strands are laid helically left (see fig. 16).

Venstre Lang’s Patent staltov
Left hand Lang Lay

Other terms used are e.g.:

Multi layer steel wire rope (low rotation/rotation
re5|stant). Here there are usually two layers of
strands, the inner layer as a rule a left hand Lang
lay, while the outer layer is a right hand regular lay.

- Alternate lay steel wire rope. This steel wire rope
is a combination of regular lay and Lang lay.

- Cable laid steel wire rope. The strands are normally
6-lay steel wire rope with a fibre or steel core. The
core is a fibre core or a 6-lay steel wire rope with
a fibre or steel core.

- Square braided steel wire rope. The steel wire
rope is square braided from strands or steel wire
ropes.

- Flat braided steel wire rope. This steel wire rope
is flat braided from strands or consists of parallel
strands or steel wire ropes that are bound together
by sewing (belt strap).

Right hand lay steel wire rope is also known as Z-lay, and

left hand as S-lay. Similarly, a right hand lay strand is known

as z-lay and left hand as s-lay. Fig. 17 shows why. Of the
types of lay described, right hand regular lay is the most
common.
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Formlaegning

| formlagte stdltove har dugterne ved slaningen faet en
blivende formaendring (se fig. 18), saledes at de ligger fuld-
steendig spaendingsfrie i det ubelastede staltov.

Hvis man tager en dugt ud af staltovet, vil dugten bevare
sin skrueliniefacon, som den havde, da den 13 i staltovet.

Formlaegning
Preforming

Fordelene ved et formlagt staltov er mangfoldige.
Bl.a.:

- Ved kapning springer staltovet ikke op

- Lettere at installere, da formlagte staltove er
spaendingsfrie (dade) - herved ingen tendens
til kinkedannelse

- Kan Igbe over mindre skiver

- Mindre tilbgjelighed til at dreje omkring sin egen
akse - herved mindre slid

- Bedre fordeling af belastningen mellem dugter og trade

- Ved tradbrud har tradene mindre tilbgjelighed til at
rejse sig fra dugten - herved mindre tilbgjelighed
til at @delaegge nabotrade og skiver

Alt i alt opnar man en laengere levetid med formlagte stal-
tove i forhold til ikke formlagte staltove.

Alle Randers Reb stdltove leveres formlagte som stan-
dard - p& naer nogle enkelte specialkonstruktioner (f.eks.
rotationssvage/-frie tove).

Preforming

"Preformed” refers to steel wire ropes in which the
strands have been permanently formed during the lay-
ing process (see fig. 18), so that they are complet-
ely stress-free within the unloaded steel wire rope.
If a strand is removed from the steel wire rope, it will retain
its helical shape, as though it were still in the steel wire
rope.

There are many advantages in a preformed steel wire
rope, such as:

- The steel wire rope will not untwist during cutting.

- Itis easier to install, as pre-formed steel wire ropes
are stress-free. No tendency to form kinks.

- It can run over smaller sheaves.

- Less tendency to turn on its own axis.

Less wear and tear.

- Better load distribution between strands and wires.
In the event of a wire breaking, less tendency to
protrude from the strand. Less tendency to damage
adjacent wires and sheaves.

All'in all, preformed steel wire ropes can offer a longer life
expectancy than steel wire ropes that are not pre-formed.

All Randers Reb steel wire ropes are supplied preformed,
with the exception of certain individual special construc-
tions (e.g. low-rotation/rotation resistant).
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Specielle staltove

Som det fremgar af det forudgdende er opbygningen/
designet af stéltove mangfoldig, hvorfor det er muligt at
designe et staltov, der opfylder specielle krav til anvendel-
sen.

Gennem tiderne har Randers Reb fremstillet/udviklet mange
specielle staltove. Nogle af disse staltove har vi optaget i
vores standard program.

- Compacted staltov

- Kabelsldet staltov

- Rotationssvage/-frie staltov
- Forhudet staltov

- Taifun

- Bloktov

- Ormtov

Compacted staltov

Far slaningen af selve staltovet bliver dugternes dimension
reduceret (compacted), se fig. 19. Der findes forskellige
metoder til at reducere dugtens dimension:

- Traekke gennem ruller (Compacting)
- Traekke gennem dyser (Dyform)
- Hamre (Hammering)

| enkelte tilfaelde udfgres compacteringen farst, ndr stalto-

vet er slaet. Herved bliver kun den yderste del af staltovet
compacted.

Fig. 19

Compacted staltov med fiberhjerte
Steel wire rope with FC

De forskellige metoder giver ikke helt samme kvalitet.

Kompaktede stdltove har sterre slid- og brudstyrke i forhold
til ikke kompaktede staltove i samme dimension.

Kabelslaet staltov

| et kabelsldet staltov bestdr dugterne af et 6-sldet stltov
med WSC (f.eks. 6x7 + WSC eller 6x19 + WSC). Hjertet i
det kabelsldede staltov kan enten veere FC eller IWRC (se
fig. 20).

Det samlede antal trade i en 6x(6x19 + WSC) + IWRC er
931 trdde. De mange trade bevirker, at staltovet er utroligt
smidigt/fleksibelt og ger det meget velegnet til stropper.

Special Steel Wire Ropes

As has previously been mentioned, there are many types
of construction/design of steel wire ropes, which is why it
is also possible to design a steel wire rope that meets the
particular requirements for a given application.

Through the years Randers Reb has produced/developed
many special steel wire ropes. Some of these special steel
wire ropes are now part of our standard product range.

- Compacted steel wire rope

- Cable lay steel wire rope

- Low rotation and rotation resistant steel wire rope
- Coated steel wire rope

- Combination rope

- Sisal/Danline clad wire rope

- Cobra

Compacted Steel Wire Rope

In compacted steel wire ropes the strand’s dimensions are
reduced (compacted) before the actual laying of the steel
wire rope. There are different ways of reducing the di-
mension of a strand:

- By drawing between rollers (compacting).
- By drawing between dies (Dyform).
- By beating (hammering).

In individual cases the compacting process is only carried
out after the steel wire rope has been laid. In this instance
only the outer part of the steel wire rope is compacted
(fig. 19).

Fig. 20

Kabelslaet staltov
Cable Laid Steel Wire Rope

The various methods do not all produce the same level of
quality. |

Compacted steel wire ropes have greater abrasion resis-
tance and tensile strength than corresponding non-com-
pacted steel wire ropes.

Cable Laid Steel Wire Rope

In a cable laid steel wire rope the strands consist of a 6-lay
steel wire rope with WSC (e.g. 6x7 + WSC or 6x19 +
WSCQ). The core in the cable laid steel wire rope can be ei-
ther FC or IWRC (fig. 19).

A 6x(6x19 + WSC) + IWRC contains a total of 931 wires.
The high number of wires has the effect of making the
steel wire rope incredibly pliable/flexible and thus ideal
for slings.
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Rotationssvagt/-frit staltov

Ved et rotationssvagt/-frit staltov forstas et specielt staltoy,
der er designet til ikke at dreje op eller rotere, nar det bela-
stes (se fig. 21 og 22).

35 % 19 5eale

19 x 19 Seale ELE

Eksempler pa rotationssvage/-frie staltove /
Examples of low-rotation and rotation-resistant steel wire ropes

Der leveres to typer af rotationssvage/-frie

staltove:

- Stéltove med ét lag dugter. Antallet af dugter
er normalt tre. Staltovet er uden hjerte eller med et
fiberhjerte

- Stdltove med to eller flere lag dugter (spiralsldet).
Antallet af yder dugter er normalt mellem 8 og 20.
Hjertet kan vaere af fiber eller stal

Disse staltove anvendes normalt i enstrengede anlaeg eller
som flerstrenget ved tunge byrder og/eller store laftehgj-
der. Det specielle design ger, at anvendelsesmulighederne
for tovene er begraensede. Desuden kraeves specielle hand-
teringskrav f.eks.:

- Starre skiver end ved normale staltove
Mindre fladetryk

- Optimale spor i skiver
Lille indlgbsvinkel pa spil
Helst ét lag pa spiltromlen

- Anvendelse af svirvler ofte ngdvendigt
Starre sikkerhedsfaktor

- Stéltovene er normalt ikke formlagte, hvorfor disse skal
braendes over (tilspidses) eller takles far overskaering for
at undga, at staltovet springer op og @delaegger balan-
cen i staltovet
Under installationen skal man vaere meget opmaerksom
pa, at der ikke tilfgres staltovet spaendinger, f.eks. hvis
tovet drejes/twistes

Hvis du er i tvivl om anvendelsen af rotationssvage/-frie stal-
toy, sa kontakt din konsulent eller vores tekniske afdeling.

Low-Rotation and Rotation-Resistant

Steel Wire Rope

A low-rotation or rotation-resistant steel wire rope is a
special steel wire rope designed not to turn or rotate when
bearing a load.

Fig. 22
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Belastning / Load

Eksempler pa rotation pa almindelige staltove

o0g rotationssvage/-frie staltove ved belastning /
Examples of rotation in ordinary steel wire rope and in
low-rotation and rotation-resistant steel wire ropes

There are two types of low-rotation and rotation-

resistant steel wire ropes available:

- One layer of strands. There are three or four strands.
The steel wire rope has either no core or a fibre core.

- Spiral lay, i.e. two or more layers of strands.
The number of outer strands is normally between eight
and 20. The core may be either fibre or steel.

These steel wire ropes are normally used in single-strand
units, or in multi-strand units for heavy loads and/or sig-
nificant lifting heights. The special design results in limited
applications for this type of rope and imposes special hand-
ling requirements, such as:

- Larger sheaves than for normal steel wire ropes.

Less surface pressure.

- Optimal grooves in sheaves.

- Small fleet angle on winch.
Preferably one layer on the drum.
Use of swivels is often necessary.
Increased safety factor.

- The steel wire ropes are normally not pre-formed.
Consequently the wire rope has to be seized before
cutting (alternatively welded ends) to avoid the steel
wire rope unwinding (destroying the balance in the
rope).

During installation great care must be taken not
to subject the steel wire rope to tension, e.g.
caused by turning/twisting.

If you are in any doubt as to the use of low-rotation and
rotation-resistant steel wire ropes, please contact your local
salesman or our Technical Department.
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Forhudet staltov

Ved et forhudet staltov forstds et staltov, der er belagt
(coated) med et plastmateriale f.eks. PP, PE, PVC eller PA
alt efter anvendelsesomrade (se fig. 23)

Fig. 23

Forhudet staltov /
Coated Steel Wire Rope

Forhudningen beskytter staltovet mod rust og slid. Andre
fordele er f.eks., at levetiden ved karsel over skiver for-
lenges vaesentligt. Desuden vil eventuelle tradbrud ikke
gdelaegge ting, som staltovet kommer i naerheden af.

Taifun

Taifun er vores handelsbetegnelse for et specielt staltov,
hvor staldugterne er omviklet med fibergarner (se fig. 24).
Taifuner fremstilles med FC eller IWRC. Taifuner forener
egenskaber fra fibertove og stdltov: Styrke og lille for-
lengelse fra staltovet, “blad” overflade og fleksibilitet fra
fibertovet.

Taifunen anvendes primart som forstaerkning i fiskenet,
men kan ogsa anvendes til gyngetove, klatrenet og hvor
der i industri eller landbrug bl.a. stilles specielle krav til
slidstyrken.

Taifuner fremstilles normalt som et 6-sldet tov, men kan
0gsa laves med 3, 4 eller 8 dugter.

Bloktov

Bloktov er vores handelsbetegnelse for et specielt stéltov,
hvor staldugterne er omviklet dels med fibergarner (Danline),
dels med sisalgarner. Bloktovet fremstilles pri-maert med
FC (se fig. 25), men kan ogsa fremstilles med IWRC.

Fig. 25

Bloktov med FC

Sisalgarnerne udvider sig, nar de bliver vade, hvorved
Bloktovet i sterre grad kan fastholde ting/emner, der er
bundet til tovet. Ellers har Bloktovet samme egenskaber
som Taifunen. Bloktove anvendes som forstaerkning i
fiskenet.

Bloktove fremstilles normalt som et 6-sldet tov, men kan
0gsa laves med 3, 4 eller 8 dugter.

Ormtov

Ormtov er vores handelsbetegnelse for et specielt kabel-
sldet staltov, hvor dugterne er et 6-slaet tov med FC. Tre
af dugterne er af stal og de resterende tre dugter er af
fiber. Ormtovet fremstilles primeert med FC (se fig. 26),
men kan ogsa fremstilles med IWRC.

Den specielle opbygning af dugterne ger, at tovet har en
noget starre brudforlaengelse end almindelige staltove og
Taifuner, hvilket ger Ormtovet velegnet som traektove pa
sleebebdde.

Coated Steel Wire Rope

A coated steel wire rope is one that has been coated with
a plastic material such as PP, PE, PVC or PA, depending on
its intended application (fig. 23).

Fig. 24

Taifun med FC /
Combination Rope with FC

The coating protects the steel wire rope against rust and
wear and tear. Other advantages are e.g. that its life
expectancy when running over the sheaves is increased
significantly. Furthermore, any wires that might break will
not cause damage to objects in the proximity of the steel
wire rope.

Combination Rope

Taifun is our trade name for a special combination rope,
in which the steel strands are wrapped up in fibre yarns
(fig. 24).

Combination rope is produced with FC or IWRC. Combi-
nation rope combines the properties of fibre ropes and
steel wire ropes: The strength and minimal elongation of
the steel wire rope, and the “soft” surface and flexibility
of the fibre rope.

Combination rope is used primarily for strengthening
fishing nets, but may also be used for swings, climbing
nets and for applications in industry/farming that require
particularly durable ropes.

Sisal/Danline clad wire rope

Sisal/Danline clad wire rope is a special steel wire rope in
which the steel strands are wrapped in a combination of
fibre yarns (Danline) and sisal yarns. Sisal/Danline clad wire
rope is produced primarily with FC (fig. 25), but can also be
produced with IWRC.

Fig. 26

Ormtov med FC

The sisal yarns expand when wet, causing the Sisal/Danline
clad wire rope to have increased ability to secure objects/
materials that are tied to the rope. In other respects the
Sisal/Danline clad wire rope has the same properties as the
combination rope. The Sisal/Danline clad wire rope is used
to strengthen fishing nets.

Cobra

Cobra is our trade name for a special spring lay wire rope
in which the strands are 6-lay rope with FC. Three of the
strands are steel, and the other three strands are fibre rope.
Cobra is produced primarily with FC (fig. 26), but can also
be produced with IWRC.

The special construction of the strands means that the rope
has a greater tensile elongation than standard steel wire
ropes and combination rope, which makes Cobra ideal as
a mooring rope on a tug boat.
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Eksempler pa anvendelse af staltove

Fig. 27

Eksempler pa anvendelse af staltove.

6x7+1FC

Denne konstruktion er fremstillet af 13 og deror forholdswis tykke Irid
de, hvorved stor slidstyrke og god modstandsdygtighed over for kor-
roderende nedbrydning opnds,

ANVENDELSE: Trawtfisken, Barduner, Stag.

Hwvor staltovet anvendes som frawlwire, kan leveres med lorskellig
indfizgtning og med afmaerkning.

Randers Compact

6x19 seale og 6x25 seale

D compactede ydertrdde giver meget stor slidstyrke og levetid kan
til tider weere betydelig hojere end standard wirer,

Fas med FC og IWRC

ANVENDELSE: Trawlhskeri. NoHiskeri.

6 x 24 Seale + 7 FC, Notwire
De krattige ydertrdde giver denna konstruktion stor slidstyrke
ANVENDELSE: Notfiskeri.

Super3({9x 19 SE - 9x 19 SE - 1 x 19 SE)

De mange yderdugter samt selve cpbygningen af dugterne giver

denne konstruktion en meget god slidstyrke samt haj brudstyrka.

Tradkvalitet gahlvanisers! 200 kplmme.

ANVENDELSE: Spilwire. Bjergningsspil. Slabewire (bade)
El-taljer. Container hejsewire

Ex12+7TFC

Med sine 7 ibarhjerler ar denne konstruktion at anbetale, hvor kra-
wel til bejelighed er storre end krawvet til styrike,

ANVENDELSE: Manovrelinar.

Rustfri stltov i kanstruktion
1%19-7Tx7-6x12-Tx 19096 x 37

Hvar sével god korrosionsmaodstand som god slidstyrke er pakravet,
vil vi anbefale vore specielle rustin stilliner,

ANVENDELSE: Lystfartejer. Bigning. Armaturophaeng.

6x 19 +WSC

Som standard framstilles denne konstruktion kun | dimensioner tl og
med 10 mm. En robust og slidstaark wire,

ANVENDELSE: Hejsewirg for mindre taljer. Barduner, Stag.

Taiturwire

Taiturwire framstilles bade af galvamseret og rustint rddmatenale

enten oversnoret med polypropylene splifilm, Danline eller sisal.

Leveres bdide med fiberhjerte og med stdlhjerte. (IWRC). Galv. har

hvidt maerkegran. Rustri har rad markegarn.

ANVENDELSE: Over- og undartaslion | trawl. Mellemlinar.
Slaebeliner.

Tynde stilliner | konstruktion 1 x 19,6 x 7,8 x 12 + TFC, T x 19

og B x 37

ANVENDELSE: Sma handspil. Taljer, Lastbilkraner. Vippelad,
Transportarer o. lign.

Alrcraft Cable - | konstruktion 7 x 7 og ¥ x 19
Hvor ovennasvnte stilliner skal anvendes inden for flyindustrien,
som Feks. Bl styralingr, er kravane til iradkvalitet, fremstilling,

smaring og formisgning meget skaerpedes.

6x24+TFC

Inden for skibsudrustning er denne konsirukiion den mest anvendte

pa grund af dens relalivi heje brudstyrke forenet med stor fleksibilitet

og elasticiel.

ANVENDELSE: Fortejningstrosser. Lobende gods. Lossewire.
Bugsertrossa. Stropper. Notwire,

6 x 7 gal ret svapvefly
Til brug for optrask al svaevelly kreves an spandingsin wire, og
dasuden stilles det store krav il brudstyrke, slidstyrke og bajelighed.

6 x 19 Seale + FC eller IWRC

Hvor der siilles store krav til holdbarhed over for slitage og grov
behandling, vil denne konstruktion med de fa og tykke trade vaere at
anbelale.

ANVENDELSE: Trawhwire. Ankerwire. Bridler. Sliebewire,

Forhudede stalliner med PVC eller nylon

Tl barcuner for mindre TV-anennar, armaturophaang og lignanda, wvil
del vaere lormilstienligt al anvende liner med PE-, PVC- eller nylon-
overiréek til beskytielse mod korroderende nedbrydning.

Som pressenningswire {toldwire) vil vi anbetale vor speciella 3.0 mm
6 x 7 stalling med PYC forhudning Gl 7,0 mm.

8 x 19 Seale - elevatorstditov

Da alavalortova hovedsagelig anvendes som drivelement ved friktion
imellem drivskiver og staliov, stilles der her saerlige krav bl tradmate-
riale of konstruktion. For at reducere shd pd drivekivar er staltov
konstruerat med tradmatanale al 140 kpdmm?® | yderiride og 180
kp/mm? inderirade. Denne specielle konstruktion er godkendt al dan-
ske elevatoreverandarer.

Kabelsliet stdltov - | konstruktion 7 x 7 x 7 og 7 x 7 x 19 Seale

I tiltzlde hvor der stilles sarlige krav il brudstyrke og bojelighed,
anbelales kabelsliel stalov framatiliet af trdd mad en brudstyrke pd
200 kpimm’. Denne type stilov anvendes ogsd 1l fremstilling af flet-
tede stropper 1l tunge lefteopgaver, hvor raditionelt staltov er min-
dre handierligt pa grund mindre bejelighad

6 x 25 Filler + IWRC

Hwar en wire skal arbejde under mindre gunstige forhold. og hvor kra-

vene fil shd- og brudstyrke er meget store, vil vi anbefale denne ken-
siruktion.
ANVENDELSE: Inghalerwire. Udliggerwire. Losselobere. Holdawire.

6 x 36 - Warrington / Seale

Leveres enten med fiberherte eller med stlbjerte, (WRC).

Den spacialle trddopbygning | dugterne giver denne konstruktion en

hej brudstyrke, stor bojelighed samt god slidstyrke og gor den veleg-

net til lob over forholdsvis smé skiver og tromler.

ANVENDELSE: Hejsewire. Holdewire. Dumpewire, Fortajningswire
Ophalerwire, Taljer. Stropper.

Bx19

Specielt stiltov for skibskraner:

8x36 6 x 36 6xd1

Owenstaende er en oversigt over de mest anvendte stdltyper. Kontakt Randers Reb aller
en af vore aldelinger, safremit De har et behov, som ikke daekkes af de her anferte kon-

slruktionar.
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Use of Steel Wire Rope

Fig. 27

Examples of the use of Steel Wire Rope

6x7+1FC

This construction is produced from fewer and therefore relatively
thicker wires, producing considerable durability and good resistance
to corrosive deterioration.

APPLICATION: Traw! wire ropes. Standing rigging and guys.

If the steel wire rope is used as a traw! wire rope, it can be supplied
with various types of lubrication and with markings.

Randers Compact

6 x 19 seale and 6 x 25 seale

The compacted outer wires provide considerable durability and the
lifespan can be significantly greater than standard cables.
Available with FC and IWRC.

APPLICATION : Trawl wire ropes. Purse seining.

6 x 24 Seale + 7 FC, Purse Seine Line
The strong outer wires give this construction considerable durability.
APPLICATION: Purse seining.

Super 9 (9 x 18 SE-9 x 19 SE and 1 x 19 SE)

The many outer strands and the actual construction of the strands
provides this construction with excellent durability and a very high
tensile strength. Wire quality galvanised 200 kp/mm?.

APPLICATION: Winch lines. Towing lines. Electric lifting equipment.
Boom hoist. Ramps.

6x12+7FC

With its seven fibre cores, this construction is recommended when
the requirement is for flexibility ahead of strength.

APPLICATION: Running rigging. Life lines.

Stainless Steel Wire Ropes in the following constructions:
1x19-7x7-6x12-7x19and 6 x 37

If not only good corrosion resistance but also good durability is
required, special stainless steel cables are recommended.
APPLICATION: Aircraft cables. Marine and chemical industries.

6x 19 + WSC

This construction is produced as a standard only in dimensions up
to and including 10 mm. A robust, durable steel wire rope.
APPLICATION: Hoisting rope for small hoists. standing rigging and
guys.

Combination rope

Combination ropes are produced of both galvanised and wires cove-
red with either polypropylene split film, Danline or sisal. Supplied
with both fibre core and steel core, (IWRC). Galvanised has white
marking thread. Stainless has red marking thread.

APPLICATION: Headlines and bottom lines in a trawl. Bridles.
Towring lines.

Thin Steel Wire Rope in the foliowing constructions: 1 x 19,
6x7,6x12+7FC,7 x 19 and 6 x 37

APPLICATION: For small hand-operated hoists. Truck winches.
Standing rigging. Life lines. Drag lines. Aircraft cables.

Aircraft Cable (7 x 7 and 7 x 19)

When the above steel cables are used within the aviation industry,
e.g. as control cables, the standards in terms of wire quality,
production and pre-forming are extremely rigorous.

6x24+7FC

This construction is the one most wideiy used in the field of marine
equipment due to its relatively high tensile strength combined with
considerable flexibility and elasticity.

APPLICATION: Mooring ropes. Moving goods. Running rigging.
Slings, Towing lines.

6 x 7 Galvanised Glider cable

Pulling a glider requires a tension-free cable, yet still places
considerable demands in terms of tensile strength, durability and
flexibility.

6 x 19 Seale + FC or IWRC

If there is a significant need for resistance to wear and heavy treat-
ment, this construction with fewer, thicker wires is recommended.
APPLICATION: Traw! wire ropes. Anchor lines. Bridles.

Towing lines.

PVC or Nylon-Coated Steel Wire Ropes

For guy wires or smaller TV aerials, mountings for fittings and the
like, it is preferable to use cables with polyethylene, PVC or nylon
coating for protection against corrosion. The special 3.0 mm 6 x 7
steel wire rope with 7.0 mm PVC coating is recommended as a
tarpaulin cable.

8 x 19 Seale - Elevator Steel Wire Rope

As elevator cables are used mainly as the drive element in friction
between drive sheaves and steel wire ropes, special requirements
have to be met here in terms of wire material and construction. To
reduce wear and tear on the drive sheaves, this steel wire rope is
constructed with wire material of 140 kp/mm? on the outer layer and
180 kp/mm? on the inner layer.

Cable-lay Stee! Wire Ropes in the following constructions:
7x7x7and7 x7 x 19 Seale

In the event of special requirements in terms of tensile strength and
flexibility, cable-lay steel wire rope produced from wires with a tensi-
le strength of 200 kp/mm? is recommended.This type of steel wire
rope is also used in the production of braided slings for heavy lifting
operations, for which traditional steel wire ropes are less appropriate
due to reduced flexibility.

6 x 25 - Filier + IWRC

This construction is recommended if a cable has to operate under
less favourable conditions, and in instance where there are strict
requirements in terms of durability and tensile strength.
APPLICATION: Running rigging. Cargo handling lines.

6 x 36 Warrington / Seale

Supplied with either fibre or steel core (IWRC). The special wire con-
struction in the strands gives this construction a high tensile
strength, considerable flexibility and good durability and makes it ide-
al for running over relatively small sheaves and drums.
APPLICATION: Hoisting ropes. Running rigging. Cargo handling
lines. Mooring ropes.

Special Steel Wire Ropes for Ship Cranes:

aaey
Pt ok

X

)

6 x4

The above represents an overview of the most widely used types of steel wire rope.
If you have a need that is not met by the constructions mentioned here, please contact
Randers Reb or one of the company departments.
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Valg af det rette
staltov

Ved valget af det rette staltov til et givent formal skal
der tages hensyn til de forskellige staltoves egenska-
ber, som f.eks.:

- Brudstyrke

- Slidstyrke

- Fleksibilitet/bgjningsudmattelsesstyrke
- Korrosionsmodstand

- Forlaengelse

- Rotationsmodstand

- Knusningsmodstand

- Vibrationsudmattelsesstyrke

- Pulsationsudmattelsesstyrke

- Krydsslaet eller Lang’s Patent

Ved udvaelgelsen af det rette staltov er det vigtigt at fast-
lzegge, hvor vigtige de forskellige egenskaber er for anven-
delsen og derefter fa dem prioriteret. Desuden er det ogsa
vigtigt, at man er opmaerksom pa relevante standarder og
regulativer.

Hvis du er i tvivl, sa kontakt din konsulent eller vores tek-
niske afdeling.

Brudstyrke

Brudstyrken pa staltovet afhaenger af tovets dimension,
tradbrudstyrke og konstruktion. Minimum garanteret brud-
styrke for de forskellige tovtyper er angivet pa vores data-
blade.

Selecting the Right Steel
Wire Rope

In selecting the right steel wire rope, the properties
of the various types of steel wire rope must be con-
sidered, e.g.:

- Tensile strength

- Abrasion resistance

- Bending fatique resistance
- Corrosion resistance

- Elongation

- Rotation resistance

- Crushing resistance

- Vibration resistance

- Pulsation resistance

- Regular Lay or Lang Lay

In selecting the right steel wire rope, it is important to
determine how important the various properties are in
relation to the application and then to assign priorities
to these. It is also important to be aware of the relevant
standards and regulations. If you are in any doubt, please
contact our sales consultants or our Technical Department.

Tensile Strength
The tensile strength of the steel wire rope depends on the
rope’s dimensions, the tensile strength of the wires and the
construction. The minimum guaranteed tensile strength
for the different kinds of rope is shown in the Randers Reb
product catalogue.

Tabel 1 Table 1
Elevatorer: mindst 12 (afhaenger af skive-/tromlestr.) Lift: Min. 12 (depending on sheave diameter)
Kraner: mindst 5 (afhanger af skive-/tromlestr.) Crane: Min. 5 (depending on sheave diameter)
Staltovstropper: 5 Slings: 5
Barduner: 3-4 Stay: 3-4
Specialopgaver: mindst 2 Special usage: Minimum 2

Forskellige sikkerhedsfaktorer.
Angivne faktorer er kun vejledende

Belast aldrig et staltov til mere end 50% af brudstyrken.
Selve designet af dugterne pavirker ikke brudstyrken
vaesentligt (max. ca. 5%). En aendring af hjertetypen fra
fiber til stal giver lidt stgrre @endring (ca. 10%). Den starste
@ndring fas ved at andre dimension, tradbrudstyrke eller
ved anvendelse af kompaktede staltove (se ogsa fig. 28).
Staltove mé kun belastes til en given SWL-veerdi (Safe
Working Load), ogsa kaldet WLL-vaerdi (Working Load
Limit). Hermed forstas staltovets brudstyrke divideret med
den for anvendelsen kraevede sikkerhedsfaktor (se tabel 1).
Til mange formal er der udarbejdet nationale og internatio-
nale normer og standarder, der fastsaetter minimumskravet
til sikkerhedsfaktoren.

Varius safty factors. Note:
These factors are only intended as guidelines.

A steel wire rope should never be subjected to a load
exceeding 50% of its breaking load.

The design of the steel wire rope does not significantly
affect the tensile strength (up to approx. 5%). A change
of core from fibre to steel makes slightly more diffe-
rence (approx. 10%). The greatest change is achieved by
changing the dimensions, usage of Compacted steel wire
ropes or tensile strength of the wires (see also fig. 28).

It is often required that the steel wire rope must have a
specific SWL value (Safe Working Load), also known as a
WLL value (Working Load Limit). This means the steel wire
rope’s tensile strength divided by the safety factor required
for the relevant application.

NB: There are a number of national and international
norms and standards that define the minimum require-
ments for the safety factor.
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Slidstyrke

Staltove med tykke ydertrade (f.eks. 6x7 Standard eller
6x19 Seale) giver en god slidstyrke. Lang’s Patent tove
giver bedre slidstyrke end krydsslaede staltove (se ogsa fig.
28). Desuden kan slidstyrken @ges ved at anvende starre
tradbrudstyrke.

Fig. 28
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Abrasion resistance

Steel wire ropes with thick outer wires (e.g. 6x7 Standard
or 6x19 Seale) provide good abrasion resistance. Lang
lay ropes provide better abrasion resistance than regular
lay steel wire ropes (see also fig. 28). Abrasion resistance
can also be increased by using wires with greater tensile
strength.
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Forskellige staltovs slidstyrke, knusningsmodstandsevne, brudstyrke og bgjningsudmattelsesstyrke /
Abrasion resistance, crushing resistance, tensile strength and bending fatique resistance of various steel wire ropes.

Bajningsudmattelsesstyrke

Desto flere trade der er i dugten, desto sterre bliver bgj-
ningsudmattelsesstyrken og fleksibiliteten. Lang’s Patent
tove giver bedre bgjningsudmattelsesstyrke end kryds-
slaede staltove. Desuden kan bgjningsudmattelsesstyrken
@ges ved at anvende formlagte staltove (se ogsa fig. 28)

Korrosionsmodstand

Galvaniserede og rustfrie trade giver en glimrende beskyt-
telse mod korrosion. Indfedtning med specielle fedt- eller
olietyper vil 0gsa @ge korrosionsmodstanden. Hvis staltovet
er udsat for kraftig korroderende pavirkning, anbefales det
at anvende dugter med tykke ydertrade.

Forlaengelse

Staltove med fa trade (f.eks. 1x7 Standard og 1x19 Standard)
forlaenger sig mindst (har sterst elasticitets-modul). Denne
type staltov er velegnet til barduner, men egner sig ikke til
at kare over skiver/blokke. Hvis der @nskes lille forlaengelse
samtidig med karsel over skiver, ber stal-tovsklasse 6x7
eller 6x19 (begge med stalhjerte) eller visse specialkon-
struktioner anvendes. Ved starre staltovsdimensi-oner kan
staltovsklasse 6x36 med stalhjerte ogsa anvendes

Rotationsmodstand

Almindelige 6- og 8-sldede staltove vil dreje op, nar de
haenger frit under belastning. Krydssldede stéltove giver
mere modstand mod opdrejning end Lang’s Patent stal-
tove. Et staltov med stalhjerte drejer mindre end et staltov
med fiberhjerte. Den type stéltove, der har sterst mod-
stand mod opdrejning, er rotationsfrie/-svage staltove

Bending fatique resistance

The greater the number of wires in the strand, the greater
the bending fatique resistance and flexibility. Lang lay ropes
provide better bending fatique resistance than regular lay
steel wire ropes. Bending fatique resistance can also be
increased by using pre-formed steel wire ropes (see also
fig. 28).

Corrosion Resistance

Galvanised and rustproof wires provide excellent protection
against corrosion. Lubrication with special types of grease
or oil will also increase resistance to corrosion. If the steel
wire rope is subjected to significant corrosive influences,
it is recommended that strands with thick outer wires are
used.

Elongation

Steel wire ropes with fewer wires (e.g. 1x7 Standard and
1x19 Standard) are subject to the least elongation (have the
greatest elasticity modulus). This type of steel wire rope is
ideally suited for guy ropes, but is not suitable to be run
over sheaves/blocks. If only a small degree of elongation
when running over sheaves is required, 6x7 or 6x19 steel
wire rope should be used, in each case with a steel core or
with certain special constructions. For larger dimensions,
6x36 steel wire rope with a steel core can also be used

Rotation Resistance

Standard 6-lay and 8-lay steel wire ropes will rotate when
they hang free and carry a load. Regular lay steel wire
rope provides greater resistance to rotation than lang lay
steel wire rope. A steel wire rope with a steel core rotates
less than a steel wire rope with a fibre core. The type of
rope that provides greatest resistance to rotation is, as the
name suggests, low-rotation and rotation-resistant steel
wire rope
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Knusningsmodstand

Et stalhjerte giver bedre understatning til dugterne end et
fiberhjerte, hvorfor risikoen for fladtrykning er mindre pa
et staltov med stalhjerte. Dugter med tykke og fa trade
har sterre modstand mod fladtrykning/knusning. Desuden
har et 6-sldet staltov starre knusningsmodstand end et 8-
slaet

Vibrationsudmattelsesstyrke

Vibrationer, hvor end de kommer fra, sender chokbglger
gennem og absorberes af staltovet, hvorved der er mulig-
hed for lokalt at gdeleegge stéltovet (ikke nadvendigvis
udvendigt pa staltovet). Der er her tale om steder, hvor
f.eks. staltovet har kontakt med en skive/blok eller gar ind
pa spiltromlen eller ved fastgerelsen.

Generelt har staltove med starst fleksibilitet ogsa sterst
vibrationudmattelsesstyrke.

Pulsationsudmattelsesstyrke

Vekslende traek i et staltov vil nedsaette levetiden pa stalto-
vet, dog afheengigt af kraften og frekvensen.

Generelt kan stéltove med starst fleksibilitet bedre optage
den pulserende belastning. Man bgr vaere meget opmaerk-
som pa, hvilke endeterminaler eller fittings der anvendes,
idet disses pulsationsudmattelsesstyrke er lige sa vigtige
som valget af det rette staltov. Forskellige staltovs slid-
styrke, knusningsmodstandsevne, brudstyrke, bgjningsud-
mattelsesstyrke

Krydsslaet eller Lang’s Patent

Lang’s Patent staltove er den stdltovstype, der bedst kan
tale at kere over skiver samt har den bedste slidstyrke.
Men for at kunne anvende et Lang’s Patent staltov kraeves
tre ting:

- Stdltovet skal vaere last i begge ender, da det ellers vil
dreje op. Staltovet har naesten ingen modstand mod
opdrejning

- Staltovet ma kun kare op i ét lag pa spiltromlen, da det
ellers let gdelaegger sig selv

- Staltovet ma ikke kare over sma skiver, da konstruktio-
nen herved kommer i ubalance

Lang’s Patent staltoves gode slid- og bgjeegenskaber
skyldes, at tradene pavirkes/belastes anderledes og har
en starre beereflade end krydssldede staltove (se fig. 29)
Slidmaerker pa henholdsvis krydsslaet (til venstre) og Lang's
Patent (til hgjre) staltov. Den sterste slidflade er p& Lang’s
Patent sldet staltov.

Crushing resistance

A steel core provides better support for the strands than a
fibre core, which is why the risk of flattening is less in a
steel wire rope with a steel core. Strands with fewer, thicker
wires have greater resistance to flattening/crushing. Also,
a 6-lay steel wire rope has greater crushing resistance than
an 8-lay rope

Vibration resistance

Vibrations, from wherever they might come, send shock
waves through the steel wire rope, which will be absorbed
by the steel wire rope at some point, and in some cases
they may cause localised destruction of the steel wire rope
(not necessarily on the outside). This may, for example, be
at places where the steel wire rope comes into contact with
a sheaf/block, or enters the drum, and by the end termi-
nals. In general, those steel wire ropes with the greatest
flexibility also have the greatest vibration resistance.

Pulsation resistance

Changes in the tension of a steel wire rope, depending
on the size and frequency, will reduce the rope's life
expectancy. In general, steel wire ropes with the greatest
flexibility can cope better with intermittent loading. Great
care should be taken in the use of end terminals or fittings,
as their pulsation resistance is equally as important as the
selection of the right steel wire rope.

Regular Lay or Lang Lay

Lang lay steel wire ropes are the ones most suited to run-
ning over sheaves and are the most durable, but if they are
to be used, three things must be observed:

- Lang lay steel wire ropes must be secured at both
ends, otherwise the rope will rotate. The steel wire
rope has no resistance to rotation.

- lang lay steel wire ropes may only be reeled on to the
drum in a single layer, as they can easily destroy themsel-
ves.

- Lang lay steel wire ropes may not run over small sheaves,
as the construction will become unbalanced.

The reason for Lang lay steel wire ropes’ excellent qualities
of abrasion resistance and pliability is that the wires are
affected/loaded in a different way and have a larger load-
bearing surface than a regular lay steel wire rope (see fig.
29). Note that the largest wearing surface is on the Lang
lay steel wire rope.

Slidmaerker pa krydsslaet staltov /
Wear marks on a regular lay steel wire rope.

Slidmaerker pa Lang’s Patent stdltov /
Wear marks on a Lang lay steel wire rope.
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Bestilling af staltove

Ved bestilling af staltove er det vigtigt at gere beskri-
velsen af staltovet sa ngjagtig som mulig. En korrekt
bestilling ber indeholde felgende:

- Diameter

- Konstruktion

- Slaningsretning

- Slaningstype

- Hjerte

- Tradbrudstyrke og/eller staltovets brudstyrke

- Trad overfladebeskyttelse
(galvaniseret/ugalvaniseret)

- Indfedtningstype

- Leengde

- Specielle tolerancekrav

- Antal enheder

- Bearbejdning af staltovsenderne
(endebefaestigelser)

- Emballage (kvejl, kryds, tromler mm.)

Ordering Steel Wire Rope

When ordering steel wire rope, it is important to
describe the steel wire rope as accurately as pos-
sible. A correct order should contain the following
information:

- Diameter

- Construction

- Direction of lay

- Type of lay

- Core

- Wire tensile strength

- Surface protection of wire
(galvanised/ungalvanised)

- Type of lubrication

- Length

- Quantity

- Processing of steel wire rope ends (end fittings)

- Packaging (coil, crosses, reels, etc.)
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0
Staltovstolerancer
Leengdetolerancer
Indtil 400 m: -0+5%
Over 400 m og til og med 1.000m:  -0+20m
Over 1.000 m: -0+2%

Hvor der kraeves mindre laengdetolerancer, skal dette spe-
cificeres i ordren.

Dimensionstolerancer og ovalitet
Tabel 3 er galdende, hvis intet andet er aftalt. .

Maling af staltovsdimension og ovalitet se afsnittet “Kontrol
af dimensionen”.

Veaegttolerancer
De i katalogbladene angivne vaegte er teoretiske vaerdier.
Vagttolerancen er ca. +/- 5%.

Tabel 3 / Table 3

Dimensionstolerancer og ovalitet pa staltove /
Dimension tolerances and ovalness of steel wire rope.

Steel Wire Rope Tolerances

Length Tolerances

Up to 400 m: -0+5%
Over 400 m up to and including 1,000 m: -0+ 20m
Over 1,000 m: -0+2%

For steel wire ropes requiring smaller length tolerances,
agreement must be reached between the customer and
Randers Reb.

Dimension tolerance and ovality
Fig. 3 apply unless otherwise agreed.

Measurement of steel wire rope dimension and ovality. (See
"Inspection of Dimensions”.

Weight Tolerances
The weights mentioned in the catalogue are theoretical
values. The weight tolerance is approx. +/- 5%.

Ovalitet / Ovality
Nominel diameter Tolerance | Med fiberhjerte (ogsé i dugt) Staltov kun bestaende af trade
i % With fibre core (also in strand) | Steel wire ropes consisting of wires
% %

Almindelige staltove /
Ordinary steel wire ropes:
Fra / From: 2 til < 4 -0+8 - 7
Fra / From: 4 til < 6 -0+7 8 6
Fra / From: 6 til < 8 -0+6 7 5
Fra / From: 8 til sterre / and bigger -0+5 6 4
Rotationssvage staltove /

. . . -1+4 - 4
Rotation resistance steel wire ropes:
Elevatortove med FC /
Lift steel wire ropes with FC:
Op til / Up to: 10 med / with FC A+6 6 (hvis / if <8 mm: 7)
> 10 med / with FC A+5 6

A =-0 ved en belastning pd 10% af brudstyrken / by load of 10% breaking strength.
A =+ 1 ved en belastning pa 5% af brudstyrken / by load of 5% breaking strength.

Fiskeri staltove /

4-stranded combi ropes:

Fishing steel wire ropes: 045 6 4

Talfun.er (TISke”) J -1+6 8 8 med stalhjerte / with steel core
Combination ropes:

Hi-Tec: -1+6 8 8 med stdlhjerte / with steel core
4-slaet combitove / S1410 8
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Handtering
og indkeb

Modtagelse, kontrol og opbevaring

Ved modtagelsen kontrolleres om produktet svarer til det
bestilte. Hvis staltovet ikke skal anvendes med det samme,
skal staltovet opbevares tart. Ved laengere tids opbevaring
skal man ind imellem kontrollere, om staltovet skal efter-
smares.

Kontrol af dimensionen

Inden installeringen skal dimensionen pa staltovet kontrol-
leres og dimensionen skal passe til det udstyr, som stal-
tovet skal anvendes i.

Korrekt maling af dimensionen (EN 12385-1 5.3.1) foreta-
ges med skydelzre, der er forsynet med brede kaeber, der
skal daekke over mindst to dugter (se fig. 31)

Fig. 31

Correct equipment and measurement of steel wire rope

Malingen foretages to steder med mindst en meters
afstand pa et lige stykke uden belastning. Hvert sted fore-
tages to malinger 90° forskudt. Gennemsnittet af disse
fire mélinger angiver diameteren pa stéltovet. Stéltovets
ovalitet er starste forskel mellem de fire malinger angivet
som % af staltovets nominelle diameter.

Kontrol af feringsudstyr

Inden staltovet monteres, er det vigtigt at sikre sig, at alle
dele, som staltovet kommer i kontakt med, er i orden og
passer til staltovet. Ting som f.eks.:

- Spiltromle

- Afstand mellem spiltromle og farste skive/ledeskive
- Styreruller

- Skiver

Hvis udstyret ikke er i orden, er der stor risiko for, at stal-
tovet far et unormalt stort slid og derved en kort levetid.

Handling, Inspection and
Installation

Receiving, Inspection and Storage

On receipt the product should be inspected to confirm
that it corresponds to the one ordered. If the steel wire
rope is not to be used immediately, it must be stored in a
dry place. If it is to be stored for a longer period, it must
be checked regularly to determine whether it requires lu-
brication.

Inspection of Dimensions

It is important that the steel wire rope’s dimension is
checked before installation, and that it is checked that the
dimension matches the equipment with which the steel
wire rope is to be used.

Correct measurement of dimension (EN 12385-1 5.3.1) is
undertaken with a calliper gauge equipped with a broad
enough jaw to cover at least two strands (see fig. 31).

The measurement is undertaken at two places at least one
metre apart on a straight section without any load. At each
place two measurements are made at 90° angles. The ave-
rage of these four measurements defines the diameter of
the steel wire rope. The degree of ovalness in the steel wire
rope is the greatest difference between the four measure-
ments, expressed as a percentage of the nominal diameter
of the steel wire rope.

Inspection of Guidance Equipment
Before the steel wire rope is fitted, it is important to ensure
that all parts that will come into contact with the steel
wire rope are in good condition and match the steel wire
rope, e.g.:
- Drum
- Distance between drum and first sheaf

or lead sheaf
- Guide roll
- Sheaves

If the equipment is not suitable, there is a significant risk
that the steel wire rope will suffer unusually great wear and
tear and will thus have a shorter life expectancy.
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Spiltromle
Undersgg om tromledimensionen og eventuelle tovriller
passer til staltovet samt standen af tromlen.

Vi anbefaler, at korrekte riller pd tromlen skal have fgl-
gende udseende (se fig. 32):

B = rillediameter = 1,06 x d

A = stigningen pa rillesporet = 1,08 x d
C =rilledybden = 0,30 x d

R = topradius = ca. 0,15 x d

Hvor d = staltovets nominelle diameter.

Fig. 32

Tovriller pa spiltromle /
Rope grooves on the drum.

Hvis tovrillerne ikke passer til staltovet, far staltovet et unor-
malt stort slid og der tilfares spandinger.

Var opmaerksom pa, at der ofte stilles specielle krav til
tromlediameter m.m. i normer og standarder.

Levetiden pa staltovet er bl.a. meget afhaengig af dimen-
sionen pd tromlen. Desto sterre tromle, desto laengere
levetid.

Afstand mellem spiltromle og ferste skive

eller ledeskive

Afstanden fra spillet til den farste skive eller ledeskive har
betydning for ensartetheden af opspolingen samt utilsigtet
tilfarsel af spaendinger i staltovet.

Vi anbefaler, at afstanden L eller indlgbsvinklen 3 skal
vaere (se fig. 33)

For tromler uden sporriller:
Lmin = 20 x tromlebredde

For tromler med sporriller:
Lmin = 15 x tromlebredde

15 x tromlebredde ~ 8 = 2°
og 20 x tromlebredde ~ B = 1,5°

Hvis afstanden ikke passer, far staltovet et unormalt stort
slid, hvorfor afstanden skal andres.

Styreruller

Undersag om styreruller er slidt, f.eks. pa spillet. Hvis de er,
far staltovet et unormalt stort slid, hvorfor styrerullen skal
udskiftes eller repareres.

Hvis styrerullen repareres ved svejsning, skal man sgrge for,
at hardheden pa svejsematerialet er ca. 300 Brinel, saledes
at man fa sliddet pa styrerullen i stedet for pa staltovet.

Drum

Check that the drum dimensions and possible rope grooves
match the steel wire rope, and check the condition of the
drum.

We recommends that correct rope grooves are as follows
(fig. 32):

B = diameter of groove = 1.06 x d
A = elevation of groove = 1.08 x d
C = depth of groove = 0.30 x d

R = upper radius = approx. 0.15 x d

where d = steel wire rope’s nominal diameter

Afstand mellem tromle og ledeskive (L) samt indlgbsvinkel (B) /
Distance between drum and leaf sheaf (L) and fleet angle (B).

If the rope grooves do not match the steel wire rope, the
rope will suffer unusually high wear and tear, stresses will
be introduced and the grooves will have to be repaired.
Please note that norms and standards often impose
special requirements in respect of drum diameters, etc.
The steel wire rope’s life expectancy depends to a great
extent on the drum’s dimensions, among other things. The
larger the drum, the longer the life expectancy.

Distance between Drum and First Sheaf

or Lead Sheaf

The distance from the winch to the first sheaf is of
importance for the consistency of the winding process. Vi
recommends that the distance L or the fleet angle B
should be (fig. 33):

For drums without rope grooves:
Lmin = 20 x drum width.

For drums with rope grooves:
Lmin = 15 x drum width.

15 x drum width ~ B = 2°,
and 20 x drum width ~ B = 1.5°.

If the distance does not match these figures, the steel wire
rope will be subject to unusually significant wear and tear;
the distance should therefore be changed.

Guide Rolls

Check whether the guide rolls, e.g. those on the winch,
are worn. If they are, the steel wire rope will be subject to
unusually significant wear and tear; the guide rolls should
therefore be replaced or repaired.

If the guide roll is repaired by welding, care should be
taken to ensure that the hardness of the welding material
is approx. 300 Brinel, and that it is the guide roll that is
worn, and not the steel wire rope.
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Skiver/blokke
Undersag om skivediameteren og skivespor passer til stal-
tovet. Desuden skal skiverne let kunne dreje.

Nar et staltov bgjes over f.eks. en skive, opstdr der nogle ret
komplicerede spaendinger (kombination af bgje-, traek- og
trykspaendinger) i tradene. De starste spaendinger fore-
kommer i de trade, der ligger leengst vaek fra staltovets
bgjningscenter. Efter gentagede bgjninger vil der opstd
udmattelsesbrud i disse trade.

Hvorndr der opstar udmattelsesbrud i tradene afhaenger
bl.a. af konstruktionen, belastningen samt hvor store ski-
verne er. Nedenstaende kurve (fig. 34) viser skiveforholdet
D/d (skivediameter/staltovsdiameter) indflydelse pa stalto-
vets levetid for forskellige staltovskonstruktioner.

Vaer opmaerksom pa, at der ofte stilles specielle krav til
skive-/tromlediameter i normer og standarder. Hvis dette
ikke er tilfeeldet, anbefales minimum D/d = 25 for 6x7
staltovsklassen, minimum D/d = 20 for 6x19 og 6x36 stal-
tovsklasserne og D/d = 10 for Taifun.

Hvis det er muligt, skal man undga S-bgjning dvs. fra f.eks.
underside pa én skive til overside pad den naeste skive.
S-bgjning giver tidligere udmattelsesbrud, hvorfor skivefor-
holdet (se nedenfor) begr @ges med mindst 25% i forhold
til samme retningsaendring. Problemet er specielt stort, nar
skiverne er taet pa hinanden.

Sheaves/Blocks

Check that the sheaf diameter and sheaf groove match
the steel wire rope. The sheaves must also be able to turn
freely.

When a steel wire rope is fed over e.g. a sheaf and bends,
certain complex tensions (a combination of bending, tensile
and compression stress) are generated in the wires. The
greatest tensions occur in the wires furthest away from
the steel wire rope’s bending centre. After repeated bends,
stress failure will occur in these wires.

The steel wire rope construction and the size of the sheaves
are decisive in determining when wire fracture occurs. The
curve below (fig. 34) shows the influence of the D/d ratio
(sheaf diameter/nominal steel wire rope diameter) on the
life expectancy of steel wire rope of different types.

Please note that norms and standards often impose special
requirements in respect of sheaf/drum diameters. If this is
not the case, a minimum D/d = 25 is recommended for 6x7
steel wire ropes, minimum D/d = 20 for 6x19 and 6x36 and
a minimum D/d = 10 for combination ropes.

If at all possible, S-bends (where the steel wire rope runs
from the lower side of one sheaf to the upper side of the
next) should be avoided. Such bends result in premature
damage. The sheaf ratio (see below) should thus be incre-
ased by at least 25% in relation to the same change of
direction. The problem is particularly great when the she-
aves are placed close to each other.

Fig. 34
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Skiveforholdet D/d. Staltovets levetid som funktion af skiveforholdet D/d
(skivediameter/staltovsdiameter) for div. konstruktioner /
Life expectancy of steel wire rope of different types expressed as a function of the D/d ratio

(sheaf diameter/steel wire rope diameter).
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Fig. 37

Staltovets levetid som funktion af sporforholdet D /d
(spordiameter/staltovsdiameter) /

Korrekt spordiameter /
Correct groove diameter

Sporet i skiven har ogsa stor indflydelse pa levetiden af
staltovet. Sporet ma hverken vaere for stort eller for lille -
sporet skal passe til staltovsdimensionen (se fig. 35).

For lille spordiameter /
Groove diameter too small

Vi anbefaler, at et korrekt skivespor understatter staltovet
pa ca. 1/3 af omkredsen (~ 120°) og har en spor-diameter
pa DSp = 1,06 x staltovets nominelle diameter (se fig. 36).
Spordiameteren ma under ingen omstaendigheder veere
under aktuel staltovsdiameter.

Nedenstdende kurve (fig. 37) viser sporforholdet DSp/d
(spordiameter/staltovsdiameter) indflydelse pa staltovets
levetid.

Inspicér lgbende skiver/blokke for bl.a. slidte lejer, slidte
skivespor og slid pa kanter. Hvis disse forhold ikke er opti-
male, slides staltovet unormalt hurtigt, og staltovet tilfares
spaendinger. Defekte skiver/blokke skal udskiftes eller repa-
reres omgaende.

Hvis sporet repareres ved svejsning, anbefaler vi, at hard-
heden pa svejsematerialet er ca. 300 Brinel, sdledes at
man far sliddet pa skiven i stedet for pa staltovet.

Starrelsen af staltovets anlaegsvinkel  (vinkelaendring) pa
skiven har ogsa indflydelse pa staltovets levetid (se fig. 38).

Hvis det er ngdvendigt at @ndre retningen pa stal tovet,

anbefaler vi at undga retnings aendringer mel-lem 5° og
45°.

Fig. 38

Life expectancy as a function of the D, /d ratio
(sheaf diameter/steel wire rope diameter).

Levetidsfaktor / Relative rope
service life
==BELELE3EEE

For stor spordiameter /
Groove diameter too large

The groove in the sheaf also has a significant influence on
the steel wire rope’s life expectancy. The groove must be
neither too large nor too small - the groove must match
the steel wire rope’s dimensions (fig. 35).

Fig. 36

Korrekt udfarelse af spor i skiver /
Correct figure of groove in sheave

We recommends that a correct sheaf groove should sup-
port approx. 1/3 of the circumference of the steel wire
rope (~120°C) and have a groove diameter of Dsp = 1.06
x the steel wire rope’s nominal diameter (see fig. 36). The
groove diameter may under no circumstances be less than
the relevant steel wire rope’s diameter.

The curve in the diagram below (fig. 37) indicates the effect
of the D/d ratio (sheaf diameter/steel wire rope diameter)
on the steel wire rope’s life expectancy.

Always check whether the sheaf groove is worn at the base
and along the edges. If it is not, the steel wire rope will be
subject to unusually significant wear and tear and stresses
will be introduced into the rope. Defect sheaves/blocks
should therefore be replaced or repaired immediately.

If the groove is repaired by welding, we recommends that
the hardness of the welding material is approx. 300 Brinel,
so that it is the sheaf that is worn, and not the steel wire
rope. The size of the steel wire rope’s contact angle
(angle change) on the sheaf also has an effect on the steel
wire rope’s life expectancy (see fig. 38). If the steel wire
rope has to change direction, we recommends avoiding
changes in direction between 5° and 45°.

Staltovets levetid som funktion af anlaegsvinklen o /
Life expectancy as a function of the contact angle «
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Installering af staltovet

Vores staltove er fremstillet pa en sddan made, at de i
ubelastet tilstand er spaendingsfrie. Staltovet leveres enten
pa tromler eller i kvejl. For at undgd at tilfere stal-tovet
spaendinger og kinker under installationen, er det ngd-
vendigt at anbringe tromlen/kvejlen pa en drejeskive eller i
en buk. Hvis dette ikke er muligt, kan staltovet rulles ud
pa jorden, mens staltovsenden fastholdes (se fig. 39).

Fig. 39

Installation of Steel Wire Rope

Steel wire rope from us is produced in such a way that in
an unloaded state it is tension-free. The steel wire rope is
supplied either on reels or in coils. To avoid creating ten-
sion or kinks in the steel wire rope during installation, it is
necessary to place the coil/reel on a revolving platform, or
as shown in fig. 39. If this is not possible, the steel wire
rope can be rolled out on the ground while the end of the
rope is held in place.

Korrekt udtagning af staltov fra kvejl og tromle / Correct ways to remove steel wire rope from a coil or reel.

Husk at sikre staltovsenden mod opdrejning uanset om
staltovet er formlagt eller ej. Dette kan f.eks. gares ved
overbraending (tilspidsning), pasvejsning af traekeje eller
omvikling med staltrdd/jernbindsel.

Under afspolingen ma staltovet ikke:
P& nogen made aftages over kanten pa tromlen eller
tages fra en kvejl, der ligger pa jorden, idet der herved
opstar kinker pa staltovet (se fig. 40)

- Slaebes hen over en hard overflade, der kan beskadige
traddene

- Traekkes gennem jord, sand og grus, idet slidpartikler vil
faestne sig til den fedtede staltovsoverflade

Spoling fra tromle til spiltromle

Nar staltovet under installeringen kerer direkte fra tromle
til spiltromle, skal man sikre sig, at aflgbstromlen Igber
samme vej som optagertromlen (se fig. 41)

Hvis det gares forkert, tilfgres staltovet spaendinger.

Forkert udtagning af stéltov fra kvejl og tromle /
Incorrect ways to remove steel wire rope from a coil or reel.

For at opna en problemlgs opspoling ved flerlags-opspoling
er det af stor vigtighed, at staltovet keres op pa tromlen
med forspaending. Hvis lagene er for Igse, kan ovenlig-
gende lag under belastning traekke/skaere sig ned i under-
liggende lag, hvorved stéltovet @delagges. Staltovet skal
kares pa tromlen med min. 2% af staltovets brudstyrke.

Remember to secure the end of the steel wire rope against
opening, regardless of whether or not it is pre-formed. This
can be done by such means as tapered and welded ends,
beckets, or seizing with soft or annealed wire or strand.

During the unwinding of the steel wire rope,
it must not:

In any way pass over the edge of the reel or be taken
from a coil on the ground, as this will create kinks in
the steel wire rope (see fig. 40).

- Be dragged over a hard surface that can damage the
wires.

Be dragged through earth, sand or gravel, as abrasive
particles will attach themselves to the greased surface
of the steel wire rope.

Winding from Reel to Drum

During installation, when the steel wire rope is running
directly from the reel to the drum, care must be taken to
ensure that the reel is running in the same direction as the
drum (fig. 41).

If this is done incorrectly, the steel wire rope is subjected
to tension.

Fig. 41

Forkert /
Incorrect

Rigtig /

Correct },
AT

Korrekt/forkert spoling fra aftagertromle til optagertromle /
Correct/incorrect winding from Reel to drum.

In order to achieve problem-free winding in multi-layer
winding, it is extremely important that that the steel wire
rope is under tension when applied to the drum. If the
layers are too loose, the upper layers can damage or cut
into the layers below when tension is applied, resulting in
damage to the steel wire rope. The rope must be wound
onto the drum at a tension corresponding to at least 2%
of the tensile strength of the rope.
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Afbremsningen af aftagertromlen kan geres pa flere mader
(se fig. 42). Man ma under ingen omstaendigheder forsgge
at klemme staltovet mellem to traeplader, idet staltovet
herved bliver varigt gdelagt.

Fig. 42

Rigtig / Correct

Rigtig / Correct

Braking of the drum can be done in several ways (see fig.
42). Please note: Steel wire rope should never be pressed
between two wooden plates, as this will result in perma-
nent damage to the rope.

Forkert / Incorrect

5\ |

Eksempler pa korrekt/forkert afbremsning af tromle /
Examples of correct/incorrect ways to brake a reel

Korrekt montering pa spiltromlen

Nedenstaende figur (fig. 43) illustrerer korrekt fastgarelse
og opspoling pa spiltromlen af henholdsvis hgjre- og ven-
stresldet staltov.

Fig. 43

Korrekt opvinding
af hgjreslaet staltov /
Correct winding of
right hand laid rope

Correct Fitting to Drum

Fig. 43 illustrates the correct way of installing and winding
on to the drum for right and left hand laid steel wire rope
respectively.

Korrekt opvinding
af venstresldet staltov /
Correct winding of
left hand laid rope

Korrekt montering pa spiltromle / Correct fitting to drum

Kapning og takling af staltov

Forudsat at staltovet ikke braendes over (tilspidses), anbe-
faler vi, at staltovet takles inden kapning. Fglgende metode
til takling skal anvendes (se fig. 44):

Rotationssvage/-frie staltove skal mindst have fire taklinger
pa hver side af kappestedet.

Fig. 44
Ikke formlagt / Not preformed |

Cutting and Seizing of Steel Wire Rope

We recommends that, as long as the steel wire rope
does not have welded ends, it has to be seized before be-
ing cut. The following seizing method must be used (See
Fig. 44):

Please note that low-rotation and rotation-resistant steel
wire ropes must have at least four seizings on each side of
the cutting point.

b g o]

Formlagt / Preformed

i = e s ]

i

Korrekt kapning og takling af staltov /
Correct cutting and seizing of steel wire rope
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Indkgring af staltovet

Efter montering af staltovet anbefaler vi, at staltovet kares
gennem anlaegget flere gange under lav hastighed og mod-
erat belastning (f.eks. 5% af brudstyr-ken). Herved tilpasser
staltovet sig gradvist de nye forhold. Dugterne saetter sig,
staltovet forlaenger sig. Desuden for-mindskes diameteren
lidt, da dugterne og hijertet presses sammen. Staltovet vil
sdledes vaere mindre udsat for skader, ndr maksimal be-
lastning anvendes. Den tid, der benyttes til indkeringen af
staltovet, bliver tjent ind igen mange gange, idet staltovet
far leengere levetid.

Vedligeholdelse af fgringsudstyr

Ordentlig vedligeholdelse af udstyret, som stéltovet har
kontakt med, har stor betydning for staltovets levetid.
Slidte skivespor, styreruller mm., skaeve skiver og fastsid-
dende lejer resulterer bl.a. i chokbelastning og vibrationer
i stltovet, hvilket har en gdelaeggende effekt pé staltovet
med unormalt slid og udmattelse til falge.

Udstyr, som staltovet har kontakt med, skal inspiceres
regelmaessigt. Hvis udstyret ikke er i orden, skal det omga-
ende udskiftes evt. repareres. Ved reparation af faringsud-
styret ved svejsning skal man serge for, at hardheden pa
svejsematerialet er ca. 300 Brinel, sdledes at man far slid-
det pa feringsudstyret i stedet for pa staltovet.

Running in Steel Wire Rope

After the steel wire rope has been installed, we recom-
mends that it is run through the system several times at
low speed and moderate loading (e.g. 5% of tensile
strength). In this way the steel wire rope will gradually be-
come accustomed to the new conditions. The strands will
settle, the steel wire rope will lengthen and the diameter
will decrease a little due to the fact that the strands and
the core are compressed. The steel wire rope will thus be
less susceptible to damage when maximum load is ap-
plied. The time spent “running-in” the steel wire rope will
be earned many time over, as the steel wire rope will thus
have a longer life expectancy.

Maintenance of Guidance Equipment

Thorough maintenance of the equipment that the steel
wire rope will come into contact with is of great signifi-
cance for the steel wire rope’s life expectancy. Worn sheaf
grooves, guide rolls, etc., crooked sheaves and jammed
bearings all result in such effects as shock load and vibrati-
ons in the steel wire rope, which have a destructive effect
on the steel wire rope, resulting in exaggerated wear and
tear and fatigue.

Equipment that the steel wire rope comes into contact with
must be inspected regularly. If there is a problem with the
equipment, it must be replaced or repaired immediately. If
the guidance equipment is repaired by welding, care
should be taken to ensure that hardness of the welding
material is approx. 300 Brinel, so that it is the sheaf that is
worn, and not the steel wire rope.
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Kontrol og
vedligeholdelse

Vedligeholdelse af staltovet

Den olie/fedt, som stéltovet tilfgres under fremstillingen,
beskytter kun staltovet under opbevaringen og den farste
tids brug. Staltovet skal derfor eftersmares regelmaessigt.

Ordentlig eftersmaring er meget vigtig for staltovet levetid,
idet smgringen har til formal dels at beskytte stéltovet
mod rust, dels at reducere friktionen mellem trddene og
dugterne i staltovet. Desuden nedsaettes friktionen mellem
staltovet og de flader, som staltovet berarer.

Smaremidlet, der skal anvendes til eftersmgringen, skal
vaere fri for syrer og mé ikke have skadelig indvirk-
ning pa hverken staltrade og/eller fiberhjertet samt milja.
Smeremidlet skal have en konsistens som ger, at smg-
remidlet treenger ind i hjertet og dugten. Staltovet skal
renggres for eftersmaringen.

For opndelse af maksimal eftersmgaring skal smaremidlet
paferes under karsel og ved en skive eller pa tromlen, idet
staltovet her vil dbne sig. Smaremidlet kan herved lettere
treenge ind.

Der er har udviklet en speciel eftersmeringsolie - WIRE OLIE
type 01- der tilfredsstiller de specielle krav, der stilles til
eftersmgring af stéaltove. Olien har en god indtraengnings-
og smgreevne. Desuden er olien vandfortraengende og
tilsat additiver, der er rustoplgsende og stopper yderligere
rustdannelse under lagring og brug.

Olien kan let paferes med pensel. Se ogsa vort Produkt-
informationsblad “Smgring og vedligeholdelse af staltove”.

Kontrol af staltovet

Felgende er en vejledning pad mulige kontrolpunkter i
forbindelse med inspektion/kontrol af et staltov - ikke en
komplet manual eller erstatning for krav angivet i tilhg-
rende normer og standarder.

Slid
Staltovet skal udskiftes, nar den nominelle diameter er
reduceret med 10%.

Forlengelse

Alle staltove forlaenger sig ved belastning. Staltovets for-

Iaengelse over levetiden kan opdeles i tre faser.

Fase 1: Under den ferste tids brug forlaenger det nye
staltov sig helt naturligt. Dels p.g.a. belastningen, dels
p.g.a. at staltovet saetter sig.

- Fase 2: Nar staltovet har sat sig. Under det meste
af sin levetid forlaenger staltovet sig ikke ret meget.
Forlzengelsen under denne fase skyldes primaert slid.

- Fase 3: Under denne fase nedbrydes staltovet hurtigt
og forleenger sig uden yderligere pavirkning, hvilket
bl.a. skyldes fremskredent slid. Staltovet skal udskiftes
omgaende.

Inspection
and Maintenance

Maintenance of Steel Wire Rope

The oil/grease that is added to the steel wire rope during
production is only sufficient to protect the steel wire rope
during the storage period and initial use. The steel wire
rope must be lubricated regularly.

Thorough lubrication is extremely important for the steel
wire rope’s life expectancy, as the purpose of lubrication is
partly to protect the steel wire rope against rust, and partly
to reduce friction between the wires and the strands in the
steel wire rope. Friction is also thereby reduced between
the steel wire rope and the surfaces with which it comes
into contact.

The lubricant used must be free of acids and must not have
a destructive effect on the steel wires, the fibre core and
the environment. The lubricant must have a consistency
that enables it to penetrate the core and the strands. The
steel wire rope must be cleaned before lubrication.

To achieve maximum lubrication effect, the lubricant
should be applied during operation, at a sheaf or on the
drum, as this is where the steel wire rope opens up and
makes it easier for the lubricant to penetrate.

It is developed a special lubricating oil, WIRE OIL Type 01,
which satisfies the special requirements for lubrication of
steel wire ropes. The oil has excellent penetrative and lu-
brication qualities. It is also water-resistant and contains
additives that dissolve rust and prevent further formation
of rust during storage and operation. The oil is easily ap-
plied with a brush.

See also our Product Information leaflet, “Lubrication and
Maintenance of Steel Wire Ropes”.

Inspection of Steel Wire Rope
The following guidelines cover possible points that should
be checked in conjunction with the inspection of steel wire
rope. This is not a complete manual, nor is it an alternative
to the relevant norms and standards.

Wear and Tear
As a rule, a steel wire rope should be replaced when the
nominal dimension is reduced with 10%.

Elongation
All steel wire ropes become elongated when loaded. The
elongation of a steel wire rope during its lifetime can be
divided into three phases:
- Phase 1: The new steel wire rope becomes longer
quite naturally during its initial period of use. This
partly because of the loading, and partly because
the steel wire rope settles.
- Phase 2: When the steel wire rope has settled and
for most of its lifetime, the steel wire rope does
not become much longer. Elongation during this
phase is mainly due to wear.
- Phase 3: The steel wire rope suddenly becomes
longer very quickly. This means that the steel wire
rope is deteriorating rapidly due to such causes as
advanced wear and fatigue. The steel wire rope
must be replaced immediately.
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Reduktion af dimensionen

Enhver maerkbar reduktion af staltovsdimensionen i forhold
til den oprindelige dimension indikerer nedbrydelse af stal-
tovet. Reduktionen kan bl.a. skyldes:

- Udvendigt/indvendigt slid

- Sammenklemning af dugt og/eller hjerte
- Udvendig/indvendig rustdannelse

- Forlzengelse

Rust

Rust er mindst lige sa vigtig en faktor som slid i forbindelse
med vurderingen af staltovets stand. Rust stammer normalt
fra darlig vedligeholdelse af staltovet og bevirker hurtigere
udmattelse af tradene (skarhed/revnedannelse).

Kinker

Kinker forarsager permanent gdelaeggelse af staltovet.
Kinker dannes pga. udtraekning af lakker.

Stéltovet skal udskiftes omgdaende.

Fuglerede

En fuglerede (dugterne rejser sig samme sted) opstar bl.a.,
hvis staltovet f.eks. er tilfart torsion (drejet op), oplever
pludselig aflastning, keres gennem for sma skivespor og/
eller spoles op pa for lille tromle (fig. 44). Staltovet skal
udskiftes omgaende.

Fig. 44

Fuglereder /
Bird's nest

Lokalt slid/adelzeggelse

Lokalt slid pa staltovet skyldes som oftest darlig spoling.
Alle fittings og splejsninger skal undersgges for slid eller
tradbrud, lase eller knaekkede dugter, slid eller revner pd/i
fittings mm.

Brandskader

Efter brand eller pavirkning af hgje temperaturer kan der
opsta metalskader, tab af olie/fedt og @delaeggelse af stal-
eller fiberhjerte mm.

Staltovet skal udskiftes omgdaende.

Hjertet kommer ud mellem dugterne
Uafhaengigt af arsagen til at hjertet kommer ud mellem
dugterne, skal staltovet udskiftes omgaende.

Tradbrud

Tradbrud kan opsta af mange forskellige arsager. Nogle
alvorlige, andre ubetydelige.

Hvis tradbruddene er alvorlige, skal staltovet udskiftes
omgaende.

Hvis du er i tvivl om, hvorvidt staltovet skal kasseres eller
ej, sa kontakt din konsulent eller vores tekniske afdeling
hurtigst muligt.

Reduction of Dimensions

Every noticeable reduction of the steel wire rope‘s dimensi-
ons in comparison with its original dimensions indicates a
deterioration in the steel wire rope. The reduction may be
due to such causes as:

- External/internal wear and tear

- Compression of strands and/or core
- External/internal formation of rust

- Elongation

Rust

Rust is just as important a factor as wear and tear in terms
of evaluating the steel wire rope’s condition. Rust is nor-
mally caused by poor maintenance of the steel wire rope
and promotes quicker fatigue in the wires (fragility/creation
of cracks).

Kinks

Kinks cause permanent damage to the steel wire rope.
Kinks are formed due to extraction of loops.

The steel wire rope must be replaced immediately.

Bird’s Nest

A “bird’s nest” (the strands rising in the same place) is
created by such actions as the steel wire rope being sub-
jected to torsion (rotated), sudden unloading, running
through sheaf grooves that are too small and/or winding on
a drum that is too small (fig. 44). The steel wire rope must
be replaced immediately.

Local Wear and Tear/Damage

Local wear and tear is most often caused by poor winding.
All fittings and splicings must also be inspected for wear
or broken wires, loose or split strands, wear or cracks in
fittings, etc.

Fire Damage

After a fire or exposure to high temperatures, metal
damage, loss of oil/grease and destruction of fibre core,
etc., may occur.

The steel wire rope must be replaced immediately.

Core Protruding between the Strands
Regardless of the cause of the core protruding between the
strands, the steel wire rope must be replaced immediately.

Wire Fracture

A wire fracture may result from many different causes,
some serious, others insignificant.

If the wire fractures are serious, the steel wire rope must be
replaced immediately. If you are in any doubt as to whether
the steel wire rope should be scrapped or not, please con-
tact your local salesman or our Technical Department as
soon as possible.
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Forlaengelse

Staltovsforlaengelser

Ndr et staltov belastes, forleenger det sig. Forlaengelsen
bestar af to typer forleengelser - satningsforlaengelse
(blivende) og elastisk forleengelse. Forleengelse p.g.a. over-
belastning (f.eks. flydning) eller opdrejning vil ikke blive
omtalt.

Satningsforlaengelse

Nar et nyt staltov belastes, bliver dugter og hjerte mindre
(komprimeres). Desuden klemmer dugterne hardere pa
hjertet - konstruktionen szetter sig. Dette medfarer, at stal-
tovsdimensionen bliver lidt mindre, hvorved staltovet for-
lzenger sig. Denne forlaengelse kaldes saetningsforlaengelse
og vedbliver, indtil staltovet flere gange har veeret belastet
ved normal drift. Hvis staltovet pa et senere tidspunkt bela-
stes med en sterre kraft end under normal drift, vil staltovet
sandsynligvis forlaenge sig yderligere.

Satningsforlaengelse er afhaengig af:
- Hjertetype
- Stdltovskonstruktionen
- Slastigningen
Materialet
Belastningen

Stéltove med stdlhjerte har mindre satningsforlaengelse
end staltove med fiberhjerte. Da staltoves saetningsfor-
leengelse er afhaengig af flere faktorer, kan en entydig
saetningsforlaengelse ikke angives. Tabel 4 er vejledende:

Tabel 4

Vejledende saetningsforleengelse pa staltove /
Guidelines for constructional elongation in steel wire ropes

Elongation
and Pre-stretching

Steel Wire Rope Elongation

When a steel wire rope is loaded it becomes longer. This
elongation consists of two types of elongation - con-
struction elongation (permanent) and elastic elongation.
Elongation due to overloading (yielding) or due to rotation
are not dealt with here.

Constructional Elongation

When a new steel wire rope is subjected to a load, the
strands and the core decrease in size (are compacted). In
addition, the strands are squeezing more tightly around
the core. The construction settles. This means that the steel
wire rope’s dimension becomes slightly smaller, causing the
steel wire rope to become longer. This elongation is known
as constructional elongation and remains in place until the
steel wire rope has been subjected to loads several times
in normal operation. If the steel wire rope is at a later date
subjected to a greater force than that experienced under
normal operating conditions, the steel wire rope will pro-
bably become a little longer.

Constructional elongation is dependent on:
- Type of core
- Steel wire rope construction

Elevation (the length a strand passes

to wrap once around the core)

Material

Load

Steel wire ropes with steel cores have less constructional
elongation than steel wire ropes with fibre cores. Since the
construction elongation of steel wire ropes is dependent
on a number of factors, it is not possible to give a clear
definition of construction elongation. Table 4 is intended
to provide guidelines.

. . Belastning / Load Satningsforlengelse / Constructional elongation
Staltovskonstruktion / o . . . o
Type of steel wire rope % af brudstyrken / m. fiberhjerte / with FC m. stalhjerte / w. steel core
% of breaking load % %
6-slaet / 6-stranded 15 0,25 0,125
6-sldet / 6-stranded 20 0,50 0,25
6-slaet / 6-stranded 33 0,75 0,50
8-slaet / 8-stranded 20 0,75 -
8-sldet / 8-stranded 33 1,00 -
Hardt belastede staltove med mange bgjninger / . . . ;
Heavily loaded and often bended EER R Gl Uper |
Taifuner / Combination rope 20 0,80 0,30
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Elastisk forleengelse (E-modul)

Elastisk forlaengelse er ikke kun afhaengig af belastningen,
men ogsa af konstruktionen, hvorfor staltove ikke falger
Young's E-modul. Tabel 5 angiver forskellige staltovskon-
struktioners E-modul. Tabellen er vejledende.

Den elastiske forleengelse pa staltovet beregnes ud fra
falgende formel:

Elastisk forlaengelse (mm) =W x L/ (E x A), hvor:
W= belastningen (N)

L = staltovets leengde  (mm)
E = E-modulet (N/mm2)
A = stalarealet (mm?)

Hvis et mere preecist E-modul er ngdvendigt, skal man mdle
E-modulet pd det aktuelle staltov.

Varmeudvidelse
Et staltov eendrer leengde, nar temperaturen aendres.
Leengdeaendringen beregnes ud fra felgende formel:

Leengdeaendring (m) =a x L x Dt, hvor:

a = Linezere varmeudvidelseskoef. = 11 x 10-6 m/m pr.
°C i omradet 0°C til ca. 100°C

L = Staltovets lzengde (m)

Dt = Z&ndring af temperatur (°C)

Nar temperaturen falder, bliver staltovet kortere. Nar tem-
peraturen @ges, forlaenges staltovet.

Elastic Elongation (Modulus of elasticity)

Elastic elongation is not only dependent on the load on the
steel wires, but also on the construction, which is why steel
wire ropes do not follow Young's modulus. It is therefore
not possible to produce an unequivocal Modulus of elasti-
city for steel wire ropes. Table 5 is intended as a guide only.
The elastic elongation in a steel rope is calculated according
to the following formula:

Elastic elongation (mm) =W x L/ (E x A), where

W= Load (N)

L = Length of steel wire rope  (mm)

E = Modulus of elasticity (N/mm?)
A = Steel area (mm?2)

If a more accurate Modulus of elasticity is required, it must
be measured in the actual steel wire rope in question.

Heat Expansion
A steel wire rope will change its length when the tempe-
rature changes. Changes in length are according to the
following formula:

Change in length (m) = a x L x Dt, where:

a = linear heat expansion coefficient = 11 x 10-6 m/m per
°C in area 0 to approx. 100°C

L = Length of steel wire rope (m)

Dt= Change in temperature (°C)

When the temperature drops, the steel wire rope will

become shorter, whereas it will become longer if the tem-
perature rises.

Table 5

Tabel 5
Staltovskonstruktion E-modul
(E-modul ved belastning N/mm?
~ 10 til 50% af brudstyrken)
6x7 + fiberhjerte 93.200
6x7 + stalhjerte 103.000

83.400 - 88.300
88.300 - 98.100
68.700 - 78.500
78.500 - 88.300

Staltovsklasse 6x19 + fiberhjerte
Staltovsklasse 6x19 + stalhjerte
Staltovsklasse 6x37 + fiberhjerte
Staltovsklasse 6x37 + stalhjerte

18x7 and 19x7 rotationssvag/-fri 78.500
35x7 rotationssvag/-fri 73.600
Dugter med 7 trade 152.000
Dugter med 19 trade 145.200
Dugter med 37 trade 138.300

78.500 - 88.300
63.800 - 68.700

Taifuner + fiberhjerte

Taifuner + stalhjerte

Rope construction
(when loaded between

Elastic Elongation
(modulus of elasticity)

10 and 50% of breaking strength) N/mm?
6x7 + FC 93.200
6x7 + steel core 103.000

Clas s 6x19 + FC
Clas s 6x19 + s teel core
Clas s 6x37 + FC
Clas s 6x37 + s teel core

83.400 - 88.300
88.300 - 98.100
68.700 - 78.500
78.500 - 88.300

18x7 and 19x7 rotation resistant 78.500
35x7 rotation resistant 73.600
Strand with 7 wires 152.000
Strand with 19 wires 145.200
Strand with 37 wires 138.300

78.500 - 88.300
63.800 - 68.700

Combination ropes + FC

Combination ropes + steel core

Vejledende E-moduler pa staltove

Guidelines for Modulus of elasticity on steel wire ropes
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Forstraekning

Ved forstraekning belastes staltovet indtil flere gange med
ca. 45% af staltovets nominelle brudstyrke, hvorved stalto-
vets saetningsforlaengelse fiernes.

Fiernelsen af saetningsforlaengelse forudsaetter, at staltovet
ikke yderligere handteres. Ved yderligere handtering falder
wiren mere eller mindre tilbage til dens oprindelige form,
men forstraekning er i mange tilfzelde alligevel en god ting,
idet staltovet vaesentlig hurtigere stopper sin saetningsfor-
lzengelse.

Dette medfarer, at staltovet ikke skal efterspaendes sa
mange gange.

Anvendelsestemperaturer

Mak5|mum anvendelsestemperatur
Zinken pa galvaniserede trade smelter ved 419°C. Ved
300°C begynder zinken at blive blgd.

- En opvarmning selv pa et relativt kort stykke af wiren
til over 300°C - samtidig med at opvarmningen sker et
stykke inde i wiren - bevirker, at wiren kommer i ubalan-
ce og evt. lases. Trad-/wirebrud opstar herefter hurtigere.

- Tradenes mekaniske egenskaber, f.eks. brudstyrke og
bgjestyrke, @ndrer sig ved opvarmning. Opvarmning i
f.eks. en time ved 200°C bevirker et fald i trddenes bgje-
styrke.

- Et kunstfiberhjerte begynder at blive blgdt ved 80°C -
100°C. Et bladt hjerte bevirker, at understgtningen for
dugterne forsvinder og stalwiren kommer i ubalance.
Trad-/wirebrud vil hurtigere forekomme.

- Sisalhjerter kan tale vaesentligt hgjere temperaturer end
staltov med kunstfiberhjerte.

Da brudstyrke og bejelighed/fleksibilitet ofte er vigtige
mekaniske egenskaber for et staltov, kan Randers Reb ikke
anbefale, at:

- Staltov med stalhjerte opvarmes til over 200°C gennem
lengere tid.

- Staltov med sisalhjerte opvarmes til over 200°C gennem
lengere tid.

- Staltov med kunstfiberhjerte opvarmes til over 75°C gen-
nem laengere tid.

Overfladetemperaturen kan i en kort periode accepteres at
stige til 400°C.

Pre-stretching

By pre-stretching, the steel wire rope is loaded to approx.
45% of its nominal tensile strength, during the course
of which the steel wire rope’s construction elongation is
removed. The removal of the construction elongation pre-
supposes that the steel wire rope is not subjected to further
treatment! If there is further treatment, the steel wire rope
will more or less return to its original form. However, pre-
stretching is in many cases a good idea anyway as it means
that the steel wire rope more rapidly ceases its constructio-
nal elongation.

However, in many instances pre-stretching can still be
beneficial, as the steel wire rope’s constructional elongation
will thus be completed much more quickly. This in turn
means that the steel wire rope does not need to be re-
tightened many times.

Operating Temperatures

Maximum Operating Temperature
Zinc on galvanised wires melts at 419°C. At 300°C the
zinc begins to soften.

- If a relatively short piece of cable is heated to more than
300°C, the heating affects the inside of the wire rope,
the wire rope will become unbalanced and may become
locked, causing fractures in the cable/wires to occur
more quickly.

- The wires’ mechanical properties, e.g. tensile strength
and bending strength, change when the temperature
rises. A temperature of e.g. 200°C for 1 hour will reduce
the wires’ bending strength.

- An artificial fibre core starts to soften at 80-100°C. A soft
core means that the support for the strands disappears
and the steel wire rope will become unbalanced, causing
fractures in the cable/wires to occur more quickly.

- Sisal cores can tolerate significantly higher temperatures
than steel wire rope with artificial fibre cores.

Since tensile strength and pliability/flexibility are often
important mechanical properties for a steel wire rope,
Randers Reb does not recommend that a steel wire rope
with:
A steel core is subjected to temperatures above 200°C
for a longer period of time.
- A sisal core is subjected to temperatures above 200°C
for a longer period of time.
- An artificial fibre core is subjected to temperatures above
75°C for a longer period of time.

For a short period of time it can be acceptable for the sur-
face temperature to reach 400°C.
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Minimum anvendelsestemperatur

Stalet, der anvendes i staltovet, kan anvendes ned til meget
lave temperaturer (minus 200°C evt. lavere), uden at stalets
egenskaber forringes vaesentligt. Derimod vil olie/fedt ved
minus 25°C - 50°C miste sin smgrende og rustbeskyttende
virkning. Desuden vil fiberhjerter let kunne knuses ved lave
temperaturer.

Forudsat at stalwiren ikke indeholder fiberhjerter og at
eventuelt olie/fedt ikke skal rustbeskytte og/eller have en
smgrende virkning, kan staltovet anvendes ned til ca. minus
200°C. | modsat fald ned til ca. minus 25°C.

Martensit

Martensitdannelse

Martensit er en strukturaendring, der sker i trddmaterialet
ved hgj friktionsvarme (se fig. 45) som f.eks. ved darlig
spoling pa spil, hvor de yderste staltovslag presses ned i de
underliggende lag under en sadan belastning, at gnistdan-
nelse opstar med efterfelgende hurtig afkeling (se fig. 46).

Minimum Operating Temperature

The steel that is used in steel wire rope can be used at
extremely low temperatures (minus 200°C or less) without
any significant effect on the characteristics of the steel.
However, at temperatures of only minus 25°C - 50°C oil
and grease will lose their ability to serve as lubricants and
protect against rust. This makes the fibre cores easy to
damage.

Provided that the steel wire rope does not have a fibre
core and that oil and grease are not required as protection
against rust or as lubrication, such rope can be used in
operating temperatures of approx. minus 200°C. If these
conditions cannot be met, the minimum temperature is
approx. minus 25°C.

Martensite Formation

Martensite formation

Martensite is a structural change in the wire material cau-
sed by a very sudden cooling of the rope after a strong local
heating generated by friction (fig. 46).

Fiskeritov, som har arbejdet under darlige forhold, hvorved martensit er dannet /
Martensite spots in fishing rope which has been used under bad conditions

Fladtrykt trad med martensitdannelse /
Flattened wire showing martensite structure

Denne strukturaendring giver en hard men sker overflade,
og under normal belastning eller ved splejsning kan trad-
brud opstd, selvom der ikke har vaeret naevnevaerdigt ydre
slid (se fig. 47).

Fig. 47

Det skare martensitlag ses tydeligt /
The brittle layer of martensite shows clearly

The friction may be caused by e.g. bad winding of the wire
rope on winches. The martensite structure is very brittle
and may cause fractures during normal operation or when
spliced, even though the wire rope does not show any
visible signs of external wear (fig. 47).
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Forholdsregler mod martensitdannelse:
Blokkene ma ikke vaere nedslidte og bar kunne dreje let.

- Spoling pa tromlen ber ligge i teette vindinger uden
krydsninger, s& det overliggende lag under belastning
ikke skaerer sig ned i de underliggende lag.
-Staltovet bar eftersmares, saledes at friktionen mellem
trdde og dugter er mindst mulig.

- Kontrollér staltovet for sammentrykninger, sma revner
og mekaniske skader, som kan vzere tegn pa martensit-
dannelse.

Hvis en stalwire er stramfarende, eller staltovet spoles op
i flere lag under stor belastning, vil der ofte opsta gni-
ster. Overfladetemperaturen, hvor gnisten opstar, er over
800°C, hvorfor sandsynligheden for dannelse af martensit
er relativ stor. Hvis forekomsten af gnister er stor, opstar der
hurtigt tradbrud og evt. wirebrud.

Tromlekapacitet

Fig. 48

Tromlekapacitet i meter =
A, C & B indsaettes i cm
D er staltovsdiameter i mm
n=314

A x C x (A+B) x = / D?, hvor:

Precautions against martensite:

- The blocks must not be worn down and should turn
easily.

- When a wire rope is wound on a drum, it should be
in tight wraps without the layers crossing each other
in order to prevent the top layer from cutting into the
underlying layers.

- The wire rope should be lubricated at regular intervals
in order to minimise the friction between wires and
strands.

- The wire rope should be checked at regular intervals for
crushing, minor cracks and mechanical damages, all of
which might indicate martensite spots.

If a steel cable carries a current, there will often be sparks.
The surface temperature where the sparks appear will be
over 800°C, making it quite probable that Martensite will
be formed. If there is a strong probability of sparks appe-
aring, wire and cable fractures may occur quickly.

Drum capacity

Fig. 48
Drum capacity in meter = A x C x (A+B) x = / D?, where:
A, C&Bareincm

D is rope diameter in mm
n=314

Fig. 48 - C

>

.
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Tovvaerk

Toweerk fremstilles primaert af syntetiske materialer som
f.eks. PE, PP, PA og polyester. Towaerk af naturfibre som
sisal, hamp, manila og papir produceres stadigvaek, men
udbudet er ikke ret stort. Arsagen hertil er, at det syntetiske
towaerk generelt har en starre slidstyrke, ikke suger vand
og ikke radner. Toweaerk fremstilles primaert som 3- og
4-sldet, krydsflettet, rundflettet og kvadratflettet (Se tabel
8)

Tabel 8
5 23
- (2]
g 5 EE %
52 E ¢2 & 3o B
- = © c = =
2 > ) > =8 5 > 2
S8 | = < | 30 & EY 2
Eg | & 2 1 8- 5~ | 88 2 | s
= ] 2 0 “ @ 173 o} - =
£E | §E 2 z%8|/%S 38 @ | 5%
Benzevnelse | Tov type Materiale Garntype S | >&| & GO | &X | =3 2 | 5o Primeer anvendelse
L Polypropylen Splitfilm Fortgjning, surring, lossegrej,
D 3-slaet (PP) evt. fibreleret A0 || @i Ja 7 &l ke Ja 2 landbrugsreb samt alment brug
) y Polypropylen Monofilament Fiskeredskaber samt almene formal,
Stablefibre st (PP) korte fibre 1400y zi 3 0 £l I k ek hvor der stilles saerlige krav til slidstyrke
. ) Multifilament ) . Slebetrosse, fortejning,
Nylon 3-sldet Polyamid (PA) hartynde fibre 20.400 1,14 Nej 215 50 Delvis Ja 696 ankertov og frelserline
PE 3-sldet | Polyethylen (PE) | Monofilament | 10.100 | 0,95 | Ja | 130 | 33 Ja | e | i e
bundslid og alment brug
Lossegrej, fiskeredskaber,
Superflex 3-sldet | Modificeret PP | Filament 26.000 | 0,92 Ja 145 20 Ja Ja Ingen | frelserliner, monteringstov for
flydere og kugler
Polyester 3lset | Polyester (pEs) | Multiflament o ohg | 138 | Nej | 250 | 30 Ja Ja | 697 | Fiskeredskaber
hartynde fibre
Kevlar/ . Multifilament ) 2 ) Barduner, skeder, fald,
Aramid Flettet | Aramid hartynde fibre 36.300 | 1,44 Nej 400 8 Ja Nej Ingen Fortaining og ankeriner
Dynema/ . Multifilament . Skeder, fald, fortgjning,
Spectra Flettet | Hgjmodul PE hartynde fibre 65.200 | 0,95 Ja 130 6 Ja Delvis | Ingen slazbetov og ankerliner
Hamp 4-sldet | Plantefibre (Ha) 7.450 1,50 Nej - 15 Nej Nej 1261 | Klatretov og skibsbrug
Manila 3-sldet | Plantefibre (Ma) 6.230 1,44 Nej - 16 Nej Nej 698 | Laftegrej, skibsfart og fiskeri
Sisal 3-sldet | Plantefibre (Si) 6.230 1,27 Nej - 15 Nej Nej 698 Landbrug, emballering og hobbyarbejde
Superflex trosse K;llae?tftt- Modificeret PP | Filament 405.100"| 0,92 Ja 145 20 Ja Ja Ingen | Fortejningstrosser og stropper
Kvadrat- ' Multifilament 3 . . -
Nylon trosse flattat Polyamid (PA) hartynde fibre 412.000"| 1,14 Nej 215 50 Delvis Ja 696 | Fortejningstrosser og sabber
Polyamid (PA) | Monofilament + ) : ini
Atlas trosse 6-sldet og Polyester Multifilament 490.500' - Nej - - Ja Ja Ingen | Fortgjningstrosser

Tovvaerksmaterialer (vejledende).

" for 48 mm tov
2 Forkuller



http://www.randers-reb.com

Teknisk information / Technical Information

Ropes

Ropes are primarily made of synthetic materials such as PE,
PP, PA and polyester. Ropes of natural fibre are still manu-
factured, but only in small quantities, as synthetic ropes are
more wear-resistant and do not absorb water or rot.
Ropes are primarily manufactured as 3- and 4-strand,
crossbraided, roundbraided and plaited.
(See table 8).

Table 8
=
i)
@ 3 : ~| 8 =
29 2 E£8 e e8| =
= 2 08 | ¢ v © &
e E 2 20| 8~ 85| E |
=l =
sc £, S £3 58 25 3 2z
=7 £35S s | T2 5| @B 7 cu
Product | Rope type | Material Yarn type =5 83| 2 =2 |2=|2%| 5 | &8 Primary usage
Danaflex 3-stranded |Polypropylen (PP) Splitfilm 14.000 | 0,91 Yes 170 30 Yes Yes 699 l\/loormg hase, g, @rge randling gee
farming rope, general usage
) y Monofilament Fishing equipment and general usage deman-
Stablefibre 3-stranded |Polypropylen (PP) short fibres 14.000 | 0,91 Yes 170 30 Yes Yes 699 ding special breaking strength and wearability
. Multifilament Towing rope, mooring rope,
Nylon 3-stranded | Polyamid (PA) hair thin fibres 20400 | 1,14 No 215 50 | Partly | Yes 696 anchor rope and safty lines
PE 3stranded | Polyethylen (PE)| Monofilament | 10100 | 0,95 | Yes | 130 | 33 | Yes | Yes | 700 | Mooring rope, cargofall, bottom line
and general usage
Superflex 3-stranded | Modified PP Filament 26.000 | 0,92 Yes 145 20 Yes Yes None Cargo_ handling gear, fishing equipment,
safty lines and float lines
Multifilament - .
Polyester 3-stranded | Polyester (PES) hair thin fibres 15.600 | 1,38 No 250 30 Yes Yes 697 | Fishing equipment
e Braided Aramid Multifilament | 30350 | 144 | No | 4002 | 8 | Yes | No | None | Sta sheet fall, mooring rope
Aramid hair thin fibres and anchor rope
DAY B HiontenesimipE i - i e e P o (oo (e 1= I B B o P e sl ocTiRalepeRicwinglicbs
Spectra hair thin fibres and anchor rope
Hamp 4-stranded Vegeﬁ_?;? i 7.450 1,50 No - 15 No No 1261 | Climbing rope and marine purposes
. Vegetable fibre - L -
Manila 3-stranded (Ma) 6.230 1,44 No - 16 No No 698 | Lifting gear, shipping and fishing
Sisal 3-stranded | Ve9etable fibre 6230 | 127 | No | - 15 | No | No | e9g | arming. Landbrug, packaging
(Si) and hobby work
sugert: Square- |y fified PP Filament | 405.100"| 0,92 | Yes | 145 | 20 | Yes | Yes | None | Towing rope and strapping
towing rope Braided
Nylon Square- . Multifilament 2 . .
towing rope Braided Polyamid (PA) hair thin fibres 412.000"| 1,14 No 215 50 | Partly | Yes 696 | Mooring rope and tails
Atla; 6-stranded FolErmld (R Monoflllament *1 4905007 - No - - Yes Yes | None | Mooring rope
towing rope and Polyester | Multifilament

Fibre rope materials (guidance)
 for 48 mm rope

2 Carbonize




Tabel 9 / Table 9

Tekniske

omregningstabeller

Technical

conversion tables

Imperiske enheder

Multiplicer med

Metriske enheder

Multiplicer med

Imperiske enheder

Imperial units Multiply by = Metric units Multiply by = Imperial units
Inch (in) 25,4 Millimeter (mm) 0,03937 Inch (in)
Foot (ft) 0,3048 metre (m) 3,281 Foot (ft)
Yard (yd) 09144 " 1,0936 Yard (yd)
Fathom (fm) 1,8288 " 0,5468 Fathom (fm)
Ounce (02) 28,35 Gram (9) 0,03527 QOunce (0z)
Pound (Ib) 0,4536 Kilogram (kg) 2,205 Pound (Ib)
hundredweight (cwt) 50,8 0,01968 hundredweight (cwt)
short ton = 2000 |b 0,9072 Metric ton (t) 1,102 sh;)(;ggolrr
long ton = 2240 Ib 1,016 " 0,9842 long ton = 2240 Ib
oz/ft? 305,156 g/m? 0,00327 oz/ft?
lg/ft 1,488 kg/m 0,6720 lg/ft
Ib/in? 0,000703 kg/mm? 1422,0 Ib/in?
long ton/in? 1,575 " 0,6349 long ton/in?
Sl-enheder Multiplicer med Tidligere enhed ATl Sl-enheder
Sl-units Multiply by = Former units n}ed = Sl-units
Multiply by
Newton (N) 0,102 kilopound (kp) 9,81 newton (N)
Kilonewton (kN) 102,0 " 0,00981 kilonewton (kN)
Megapascal  (MPa) 0,102 kg/mm? 9,81 megapascal (MPa)
= N/mm? " = N/mm?
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