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Modelling and Parameter Identification of Wire Rope

coupling with Nonliner Hysteresis Characteristics
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ABSTRACT On the basis of processing & analvzing the experimental data for a novel wire
rope coupling, to be used in certain ships. with nonliear hysteresis characteristics,.a mathematical
model of the coupling is proposed .@(A, f .z, 21 =K {ADr— Rz ( A+ K (A + oA, ) |z |74-0
sgn (r),where dynamic stiffness functions £,(A4) A3 A} & A5( A) describe dynamic stiffness char-
acteristics of the coupling.damping function C(A, f) decribes value of the damping,composition of
the damping is expressed by a damping component function =t A, f). In order to identify the parame-
ters in the model,an entire parameter identification method is developed. The dynamic stiffness &
damping characteristes of the coupling are investigated. Analyses show that the model can describe
the effect of the nonlinear dynamic stiffness & the damping on the nonlinear hysteretic restoring
force @ very well & the effect of amplitude A,excitation frequency f.instantaneous displacement £
velacity on the restoring force comprehensively .- it can be applied to restoring force of other cou-
plings with nonlinear hysteresis charateristics. These studies provide the model for investigating thor-
oughly the effect of the dyramic stiffness &. damping of the coupling on vibration response of shaft
system with the coupling.
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