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Based on these measurements, a curve of the evolution of the ellipse dimensions over
the rope life can be plotted (Fig. 15). These dimensions might serve as additional dis-

card criteria.
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In a similar manner, the evolution of internal rope defects can be determined after the
bending fatigue test by dissecting the rope sections of 100%, 80%, 60%, 40%, 20% and
0% of the number of cycles until rope failure.

If, e.g. the analysis of the break section of the bending fatigue test shows that the
rope has a great number of internal wire breaks, an analysis of the other rope sections
will show how these defects developed with increasing number of bending cycles.

This information can be very helpful for a rope user because it will give him a corre-
lation between the number of internal (non visible) and external (visible) wire breaks.

The same information will help a rope designer to change the rope geometry in a
way that it will improve the conditions of those rope elements which in the test failed
first.

In a conventional bending fatigue machine, at least 9 tests would have to be carried
out and stopped at the respective number of cycles in order to take the rope apart. In
the machine presented here the same information can be determined in one single
test.

During the first tests with the machines presented here, the rope temperatures
were constantly measured. They never exceeded 48°C.

A load cell installed between the rope on the drum and the test rope (see Fig. 7)
allows for a continuous or discontinuous measurement of the steel wire rope efficien-
cy. When the rope travels back and forth over e.g. 5 sheaves, the static line pull plus
or minus the friction loss on five sheaves can be measured. From these data the rope
efficiency to the fifth power and the rope efficiency itself can be determined with great
accuracy.

Because the load measurement can be done throughout the entire duration of the
test until rope failure, the change of the rope efficiency over the lifetime of a rope can
be continuously measured. According to the opinion of the authors, such an analysis
has never been carried out before.

Similar tests with different D/d ratios and different line pulls allow to analyze the
influence of these parameters on the bending fatigue life, the evolution of the rope
breaking strength, of abrasion, external and internal wire breaks, on rope efficiency
as well as heat generation.
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5. Summary

The new and innovative bending fatigue machine avoids the main disadvantages of
conventional test machines. It allows to perform bending fatigue tests under realistic
conditions and to accumulate a wealth of information about the tested rope with only
very limited number of tests.

The fatigue test will be run without any stop until the rope fails. Different rope
characteristics such as the rope efficiency can be measured continuously or disconti-
nuously during the test.

Then sections to the left and to the right of the failure point will be used to deter-
mine the evolution of the rope damage. The external damage can be analyzed on both
sides. The internal damage can be analyzed by dismantling rope sections which have
been subjected to 0%, 20%, 40%, 60% and 80% of the number of cycles to rope failure.
The equivalent section from the other side can be subjected to a break test.
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