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Dynamics-based testing method of wire rope’s broken wires
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Abstract: The strands are twisted with high quality carbon steel strings and then a number of strands turn
around the core to a wire rope. Due to its special structure as well as its unique advantages, a wire rope has
better ability in mechanism in functional reliability and structural diversity. Therefore, wire ropes are widely
used in various engineering fields, but there are still a lot of technical problems regarding design, manu-
facturing, usage and maintenance. Even there are no certain safety factors given in the process of applica-
tion so that it turns out accidents when it comes to structural problems. There were some researches on the
issue of non destructive testing (NDT) of wire ropes in this paper, according to the string vibration equa-
tion; a model of testing wire rope’s broken wires was established. And an exploratory experiment was made
by this equation. The results showed that there was a little influence on fundamental frequency. When the
number of wire rope broken wires was less and the loads was smaller. And a greater influence on fundamen-
tal frequency, when the number of wire rope broken wires was larger and the loads is bigger. Therefore,
this method was certain feasible, and provided a new nondestructive testing means for wire ropes. [Ch, 4
fig. 1 tab. 11 ref.]
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Figure 1 The sketch of wire rope tensile test-bed
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Figure 2 The drawing of device attachment of test system
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Figure 3 The draft of wire rope random vibration signal and power spectrums density analysis result
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Table 1  The relation of broken wires and fundamental frequency in 20, 40, and 60 kN loads

20 kN 40 kN 60 kN
By 22 %50/ Fd
%}/Hj!ﬁ,, /Hz p(n)/(kg-m™) %ﬁfw /Hz p(n)/(kg-m™) %ﬁﬂfu /Hz p(n)/(kg-m™)
0 10.82 0 15.53 0 18.66 0
3 10.87 - 0.065 2 15.61 -0.145 1 18.87 -0.077 1
6 11.23 -0.2320 16.87 -0.5139 20.10 -0.3895
9 11.79 - 04618 18.11 -0.804 4 23.35 -0.990 5

12 12.21 -0.613 8 19.62 - 1.086 4 26.78 - 1.402 8
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Figure 4  The fitting curved shape of n and p(n) in 20, 40, 60 kN loads
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