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Description Method of Wire Rope Flaw

CHEN Hougui® L1Jin?> KANG Yihua® WU Xinjun®
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072;
2. Department of Physics and Electronic Engineering, Zhoukou Normal University, Zhoukou 466000;
3. School of Mechanical Science & Engineering,
Huazhong University of Science and Technology, Wuhan 430074)

Abstract: A novel description method is developed to study wire rope and its defects. The structure and loading performance of wire
ropes are analyzed to build a structure vector of wire rope, the vector comprises six structure parameters which are the number of
strand layer, the number of strand, the rotation angle of strand, the number of wire layer, the number of wire and the rotation angle of
wire. In order to explicate the description method of defects, a generalized metric of the distance in wires is defined; Wire, wire rope,
broken wire and wire wear are defined. Wire is described by using eight parameters, and they are the six parameters mentioned above
and two newly added parameters, i.e. the change of wire rotation angle and the diameter of wire. Wire rope is defined as a wire set.
Broken wire is described by using six parameters mentioned above and two newly added parameters, i.e. the width of fracture and the
diameter of wire. Wire wear is described by using the six parameters mentioned above and two newly added parameters, i.e. the
change of wire rotation angle and the wear ratio. Two examples, locked-coil wire rope and six-strand wire rope, are taken to illustrate
the application of this description method. The examples indicate that flaws in wire rope can be described abstractly by using
mathematic language under the support of the new description method.
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