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6. On the Countermeasures for Preventing Wire Rope Fracture Accidents

by Masazumi TANAKA*

Abstract: Through many analysis carried out by the author on the wire rope fracture accidents in
cranes, remarkable internal damages were found to exist in IWRC wire ropes. And from the results
of such analysis and the thorough certification tests on these kinds of wire ropes, it was concluded
that the internal damage was one of the general characteristic for these kinds of wire ropes when they
were used as travelling ropes. On the basis of the conclusion, an important problem in occupational
safety was pointed out that the existing inspection methods in our country mainly by means of
naked eye’s observation could not detect correctly such kinds of internal damages.

In this chapter, the results of the studies by concerning persons (Ministry of Labor, Japan Crane
Association, wire rope makers and crane users) and the performance certification tests by the author
on a new commercial wire rope tester were summarized and discussed to resolve this serious problem.

Countermeasures introduced are as follows,

(1) Direct observation of the inside of ropes, opening them using tools called clamping jaws.
(2) Making the discarding standard for wire breakings more strict(safe).

(3) Shortening of the working term.

(4) Elimination of the factors accelerating the internal wire breakings.

(5) Proper treatment of the rope by sufficient supply of rope grease.

(6) NDT (non destructive testing) methods with higher detectability of internal damages.
(7) Measurement of the rope elongation.

(8) Measurement of diameter or circumference of ropes.

Finally, two concrete methods or countermeasures for the internal damages of IWRC wire ropes
were selected and recommended as realistic ones.

The first one is “the simple inspection manual for crane wire ropes” proposed and under sale at
low price from The Japan Crane Association. This is a combined method of measure (2) with other
ones, in which the simple naked eye’s observation method is adapted first, with more strict discarding
level for various kinds of damages than usual ones (for example, provided in Cranes Structure Code),
and the rope with higher damage level should be discarded, or one can use it moreover if he could
certify the safety of the rope by means of more reliable inspection methods.

The second one is an electro-magnetic damage inspection method using new detecting apparatus
developedrecently by a rope maker in Japan. According to the study on its detecting ability of
internal wire breaking, it has realistically satisfactory performance for checking the safety of IWRC
wire ropes.

Of course, these are not ideal ones, and more suitable or reliable inspection methods are strongly
expected among the persons concerned.
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Fig. 1 Internal examination of the rope by direct
observation (from ISO 4309-1990)
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Fig. 2 Remarkable abrasion with rope-pattern on the
surface of sheave groove
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Fig. 3  Relation between rope circumference and num-
ber of S-bending
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Fig. 4 Composition of the wire rope tester
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Fig. 5 Influence of clearance between wire rope and
detecting hole on wire breaking signals
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Fig. 6 Influence of direction of half-cut in detector on

the strength of wire breaking signal
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