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7. Conclusions

by Masazumi TANAKA*

Abstract: In this specific research, as a part of the study to promote the safety of crane working,
damaging properties of the IWRC (independent wire rope core) wire ropes were investigated by
means of case studies and wide ranges of S-bending fatigue experiments on them, and countermea-
suers were examined to preventthe possible accidents caused by the internal damages of these kinds
of wire ropes.

Main results obtained from these studies are summarized as follows.

(1) Case studies on the wire rope fracture accidents in cranes

All wire ropes studied, which had been used as travelling ropes and of the type of independent
wire rope core (IWRC), showed the remarkable internal damages mainly consist of wire breakings
due to fatigue fracture. This fact shows the possibility of the existence of a problem that those
internal damages can not be detected correctly by the method of external observation having been
used commonly.

(2) The property of internal damage occurrence in crane wire ropes .

The results of thorough S-bending fatigue tests for two kinds of IWRC wire ropes showed that
the internal wire breaking damage occurred not only under the rated condition but also under more
wide range of test conditions including allowed ones and non proper ones, for example, over loading
and corroding environment etc. From this result together with the results obtained from case studies
mentioned above, it was concluded that the IWRC wire ropes have a general characteristic of internal
damages preference when they were used as travelling ropes. This conclusion shows that the problem
of internal damages supposed above in (1) truly exists for these kinds of wire ropes, as a serious
problem to be resolved as quickly as possible.

(3) The description of progression of wire breaking damage

The result of the investigation on the quantitative expression of increasing behavior of wire break-
ing numbers for one kind of IWRC wire rope (IWRC 6xFi(29)) showed that the maximum number
of visible wire breaking Cjmax, the maximum number of external wire breaking Comax, and the
maximum number of total wire breaking in strands C;may could be described respectively by power
function of the number of the S-bending repetition N, like as, for example, Cymax = A - N™, and
finally C;max could be described by similar power function of Cymax- These kinds of relations may
be very useful when studying precisely the damaging state of wire ropes.

(4) Fretting fatigue property of wire material

Results of the elemental fretting fatigue experiments on wire material and SNCM439 showed

that their fretting fatigue life or strength is controlled primarily by both relative slip amplitude and
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contact pressure and affected by some factors such as specimen type and types of clamping. The

fractographic examination of the tested specimens revealed .that the fretting cracks initiated at

a shallow angle to contact surface and the crack growth direction changed to the loading axis.
(5) Coutermeasures against wire rope fracture accidents taking the internal damages into consider-

ation

As the possible coutermeasures against the problem of internal damage of IWRC wire ropes,
various methods were studied including the conventional and some recently proposed ones. Finally,
as the main results of this specific research, the two kinds of methods were recommended as practical
methods. The first one is the simple inspection manual for crane wire ropes proposed by the Japan
Crane Assosiation, and the second one is an electro-magnetic damage detecting device developed by

a wire rope maker recently.

However, as these method are not perfect yet, the development of the new method with more
reliable damage detecting ability is strongly expected among the persons concerned.
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