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4. Analysis of Progression Properties of Wire Breaking Damage*
by Masazumi TANAKA**

Abstract: To decide the reasonable inspection period and to improve the quality of safety manage-

ment for crane wire ropes, it is inevitable to predict reliable fatigue life under well known working

conditions and moreover to grasp the progression properties of wire breaking damage. However, so
far the fatigue life of wire ropes has been assessed in many cases practically by the number of load

repetitions until the number of visible wire breaking detectable by external observation reaches a

specific number. And the case of the fatigue life assessment which takes the internal damages espe-

cially interested in this specific study into consideration or the study on the progression properties
of all wire breaking patterns including internal wire breaking have not been found.

In this study, therefore, S-bending fatigue tests was carried out and the quantitative expression
of increasing behavior of wire breaking numbers for one kind of the IWRC wire ropes (IWRC 6x
Fi(29)) previously studied in Chapter 3.

The main results obtained are as follows.

(1) In both cases of D/d = 16 and 12.8 (D: sheave diameter, d: rope diameter), the preference of
internal wire breaking in progression property through all life does not change, and therefore,
the ratio of internal wire breaking is larger in the early stage than in the later stage.

(2) The dependence of the maximum number of visible wire breaking Cymax on the number of the
repetition of S-bending N is approximated by following formula.

Cvmasz'Nm

here, A and m are constants, being 8.81 x 10~2! and 5.61 respectively for D/d = 16, and
1.66 x 10717 and 5.61 respectively for D/d = 12.8. The influence of D/d is larger for the
coefficient A.

(3) For D/d = 16, the dependence of the maximum of total external wire breaking numbers of
strands Cymax and the the maximum of total wire breaking number of the strands Cipax on N
is approximated by the following formula.

Comax = 3.68 x 10715 . N*25
Cimax = 1.03 x 10713 . 388

(4) For D/d = 16, Cymax is given by the following expression, as a function of the maximum of the
visible wire breaking number Cymax.

Ctma.x =T7.3 Cv maxo'69
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This kind of formula are thought to be very useful, when studying the damaging state of wire

rope including the internal ones.
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