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Modern requiremenis in respect
of wire ropes could not be ful-
Silled withenit compaters. Even
the most careful rope consiric
tion cannot exclude adjustments
during production i the rope is
tor turn out aptimally for the ap-
plicatfon concerned. Thus cam-
puter technology alse supplied
subsrantial impulses for wire
rope manufacturing, Impaortant
machine enginecring requive-
menis for reproducibile accuracy
in stranding and closing include
dise braking with constant strand
fension, adiistable back- and
Sartirn of the bobbins and
strictly controlled produciion se-
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Computerized calculations and drawings

Progress in the production
of steel wire ropes

The evolution of the wire rope is re-
Mected in the development of wire rope
machines. Reguirements regurding the
ropes were always accompanied by de-
mands on the machine makers.

I 15 approximaiely 130 vears since the
wire rope made its appearance, 11 wis
myentad and further developed as mine
host rope by senior inspector Albert for
the mimmg mdusiry in Germany. In
those days ropes of this Kind were ur-
gently required because the conven-
tional chains and hemp ropes ne langer
withsiood the heavier loads and the con-
stantly increasing shaft depths,
Alitheugh the wire rope 15 such an okd
“machine element”™ many problems con-
cerning iis condition have still oot been
eaplaimed; the investigation and further
development of the wire rope are far
[rom concleded.

OF all the numerous single elements of
the rape—1he wires—, which meve over
a pulley when the rope is runming, even

the smallest detail in their design and
production hos o be carefully checked
The aim is always the attzinment of ihe
best form of rope.

Clearances calculated

by computers

The greater the stressing of a rope, the
moare accuriately the wire diameter, the
construchion of the rope snd Dnally the
production heve to be adpusted 1o one
another. With less severely  siressaed
ropes the quality requirements of the
rope are ot always 5o strct us Uhaose of
the highly stressed grades. In laboratory
tests and in practice however quality dif-
ferences can be clearly detecied both in
the fatigue bending test and alse by the
service life.

Fhe comstruction of the rope was pre-
viously caleulated by approximation for-
mulae or by determanation of the geo-
metrical cross-section of the strand by
drawing, Accurate mothematical caleu-
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Fig. 1: Strand geometry calculated and plotted by elactronic

data processing systéam

Fig. Z: Baction &1 of strand geometry in Fig. 1
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Fig. I: Checking & rope construction on
the finished rops to obtain an expert
opinion

lation was exsteemely time-consuming,
Consideration of the con@act pomts ol
the wires for example mvolved difficul-
Lies,

Mowadays even the masl complcaled
caleulations can be carmed oul very rap-
wly by data processang svsiems. [t is thus
possible to check the construciion of the
Tope, e the aclual clenrances bhetween
wires and strands, during rope manulac-
ture without bomg periods of maching
shurdown. Whithout data processing sys
tems such cxleulations or drawings of the
strand cross-gections would be so compli-
cated that subsequent checking with the
actual wire dizmeters would be impossi-
Ble for ressons of bme

Fhe total strand cross-section can be
shown, But only one gquadrant of the sec-
tion need be ploted (Fig. £) since thiz is
sufficient to show all the details. To sug-
ply o better view, enlarged sections may
also be shown (Fig 20

When a rope is bent, ns wires are dis-
placed and shide against one another, [t
waoldd thus be ideal if the clenrance be-
iween the wires in the luyers of wire
wesithd only be as latge 10 ensure that the
wires did ot touch when they move. The
clearance of the wires in each layer
should incrense from the outside 1o the
inside, A somewhat greater clearance in
the cuter laver is ot necessarily a disad-
vantage, The effect of unfavourable
clearances s more proaounced in the
bent rope than in the steaight rope.

Wire tolerances

affect strand geocmetry

In order to check o rope construction,
wires and lay lesgths from the linished
rope are measured, the strend constrsc-
tien s established and thus the prome-
ey, the laver of the wirss und the clear-
anges, are cilculated and plotted (Fig. 3).
(he rope diameter or the computed
brenking load (hreaking load} and the
strund consfruction are prescribed for
calculation of the rope. Fram this valuse

Fig. 4: Calculation
of a wire ropa
oonstruction be-
fore production

of rope
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Fiu. B: Strand construction, calculated by clectronic dots processing systam
a waith nominal weire diametes, b to d by sse of the wire diameter toleranoes to DIW 2078

the siecessary strand dumeter s then cal-
culated (Fig. 45,

Fhe datn processimg system then permics
cileulation of the wire diameter, the
layer dmmeters, Lhe clearances and ihe
relevant lay lengihs on the basis of the
stipulated lay angle. The sirand may also
b plotted in order to illusicate the posis
fion more clearly,

The wire diametes tolerances may act s
that the strand geometry doss nol come
oul correctly in spite of accurately pre-
scribed walues (Fig 5), The method of

imitially selecting lnrger clearances in or-
der to prevent wire reinforcement {over-
laps or crossovers in the illustration ), has
a negative effect on rope life, as has been
shown in practice aod also by laboratory
tests In order 1o ohtam acceptable clear-
ances, above all in the mner lavers, the
wires concernad have Lo be exchanged

Acecuracy of ropa manufacturing
is reproducible

Uhe manufacture of high-grade ropes re-
quires sranding and closing machinery
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Fig. &: Adeguats
hobikn copacity
parmits the pro-
duction of ropas
in one langth for
multijsle hoisting
rops installations

Fig. 7: Die pras- )
sure and strand
tensions regu-
lated and ad-
justed ot oontrol
consols

Fig. & Measured application of basic lubrication of rops

of the highest technology, 1., machines
and tools designed 1o withstand the
siresses and straing ol produciion and to
permilt ithe sufficiently accuroie manu-
facture of strand and ropes of oplimal
dimensicons and shape caleulated by data
PEOCERING syslems,
Muodern wire ropes machines, which can
e provaded with oll important manuefac
tursng datn and are also equipped with
the necessary pre-forming, postiorming
and calibrating devices, 1urm oul
high-quality ropes with reproducible ac-
curacy. Onocaccount of their adequate
hobbin capacity these maochines will also
peoduce ropes in one length for multiple
heristing rope installations, Uniformity
it all ropes 15 thus guarantesd {Fig. 6)
Reproducible accuracy is a deciding
quality fewture for ropes, Important cor-
stribclional and production enginecring
requirgments im the stranding and clos
g michnes are;
B Lhsc braking with constaint
tension,
» High pull-off forces and twin haul-of|
capstans which ensure uniform clear-
ances between the strands and an ef-

slrand

Fig. 3: Rotary ]
pay-off stands
and traversing
take-ups

fective rope setling wilh steplesshy ad-
Justable lay lengths,

P HBuck- and foriurming of the bobbins

during fonding time or in operation,

corrected singly or jeintly from the
contrel consale,

Controlled die pressure {Fig. 7).

COptimal guiding of wires and siransds,

Measured application of basic lubn

cation which surrounds every single

wire (Fig. &),

* Rotary pay.oll stands amd I,r.;'-.'.,'-r'\_-,ing
l;Lkr‘.‘-IJ|:-.1. I:T::H. .

E Strctly  comtralled
LHETILE S,

* Constant monitoring of quality based
on ¢checking for example of the num-
ber of latigue cycles of a rope

Although 11 15 approximaotely 150 years

since the introduction of the wire rope,

further developments in its design are
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prodguciion  se-

slill proceeding. Mew techmigues for cal-
culmtion of the fope  construction and
manulaciure leshing 1o improve-
menls in qualkily,
The use of compulers permits the opdi-
Al deger |:|ir|.:|l 1 ok ropee gc:_'umx-l_]'}' and
enables the wire diameters o be accu-
ritely phgned during manufacture, The
greater the anbcipaied stressing of the
rope. the more accurate this essential
lignment but at the same time the
greater the expomse.

The purchase price of modern stranding
and closing mechines which comply
with reguirements regarding maximal
repraducible securacy and high produc-
tivity is miany times thar of conventional
machines and their operating costes are
also appreciably higher. The extra cutlay
of course pays for daelf.
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