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STEEL ROPES TESTING

J.Svédb, Prof.Dr.-Ing.
Department of Building- and Materials Handling Machinery of
the Technical University Budapest, H-1521 Budapest, Bertalan L.u.7-9,

ABSTRACT .

At the Department of the Building- and Materials Handling Machinery

of the Technical University Budapest we dealt with testing of the ele-
vator steel ropes. lle establishad the stochastic - funkcion between
the diameter and legth of rops with sampling and continuos measurings;
determined the longitudinal and transversal static- and dynamic elas-
ticity modulus of the ropes, than the damping of the oscillation, the
hysteresis and relaxation of the longitudinal deformation. The paper
presents some interesting results and new measuring instruments.

1 INTRODUCTION

At the Department of the Building- and Materials Handling Machinery
of the Technical University Budapest we are dealing with measurements
of many kinds of steel ropes for appr. 20 years. The object of the
tests has been the checking of the ropes and the determination of the
dynamic characteristics. Our orderer were alwais factoris and design
bueras, that produce or design rope winches and winding machines for
lifts or kranes.

2 STATISTICALY CHARACTERISTICS OF THE DIAMETER

For the lifts with traction drive sheaves the most important demand
is the constant diameter of the ropes. We have built a test bank,
wich can be used for testing the cross sections of a rope quantity of
a whole cable drum, with given pre-stressing without any demoges of
the ropes. On the test bank we can measure the rope-stress and the
extension, so we can determine the rope’s static modulus of elastici-
ty. The resultes of the measurements has been elaborated statictically.
The first step is the determination of the statistic distribution of
the rope’s diameter: ' :

feay < &
F(dk "n
and the empiric density funktion:
. F(d,) - F(d, )
f(dk) = S - d k-1 3
K k-1

where d, € dzé oo dk< . dn are the orderly set of the measure-
ment data.

Some of these distribution- and density funktions you can see in fig.
1., 2.
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3 {10DULUS OF ELASTICITY AWD DAMPING COEFFICIENT
The static modulus of elasticity

= —

“st - { 6
- A
( 2 ]) S
where Fl’ F, are the rope forces, ZO, Kl’ &2 arc tho measured rope
length and AS is thc sum of the cross section arca of the wires 1n

the rope.

There was a need for determing of the dinamic modulus of clasticity
and damping coefficient. Thaat we have determined from the longitudi-
nal swing-Radian frequency

| I S . A
W= Vxnc (Zm ’

and the logaritmical decrement:

J.

in LI K T
Jd. 2m
i+l

In the formulas we used m, as the swinging mass, k as the damping
coefficient, J J as the swing amplitudes, T as the swing period

i? Yi+l
and

as the spring constant.

From these formulas ES and k can be calculated. For example we have
determined

ES = 73.000 MPa and k = 5.700 Hs/m
for a Seale-rope.

4 THE DIAMETER-LENGTH FUNKTION

6 years ago there was a question how the rope forces of a 1ift with
springed hanging-up change, during the using period. To solve this
problem we have to know how the rope diameter changed along the length
of the rope. Mr.Siimegi, one of our students has got the taste in his
diploma-work. He designed and built a measuring device, wich one can
use - by an inductive distance sensor - for continuous measuring and
recording of the diameter changes. In the 3. you can see the dewice.
The diameter changes of the four parallel ropes can be observed 1in
4, The hoisting hight was 34 m, the type of the rope S6x19+A,, dia.
11 mm, the spead of the rope during the measuring v = 0,2 m/g- For
the measurement data processing we used a digital computer. The ‘'re-
sults are assumed in the annexed table. As you can see, the changes
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FIGUE®W 3  Testing stand.
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FIGURE 4  Diameter changes in four parallel ropes




of diameter are poriodical, however the length of periods ane
wudes are uncqual.

annli-

5 THE HYSTERZCIS OF THE ROPLD
Tiho years ago uice bullt a necu mcasuring doind, wich we can uso under
periodically changing rope forces. 1ine changes of force and length
can be measurcu and registrated. It?s sgsential constructicn you can
see in 5 and four varions measurement results in picture 6. Tne ais
of these studies is the scarch of the hystcresis-curve and the rope
fatigues. Now we nave only the starting res: 11ts. The studics are
continuing.

S IEFE.EH
SVAS J.
Untersu hung der elastischan ElfOﬂSS haften von Aufzug- Jrahiseilen,
Wissenschaftlicne Zeitschrift der Hochschule fir Verxkehrswesen
“Friedrich List" in Dresden. 17. (1970, H.3)
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inductive way sensor

® S/fressed rope {

F [=6+12m Hydraulic  cylinder
- ’ for the pre-stressing

Orum 2 Adjustable

eccenter

Strength sensor

FIGURE 5 The schematic of the new testing stand
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FIGURE 6 Measurement results
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Test Resulis

TABLE 1




