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Abstract: Due to the advantages of structural simplicity, large workspace and low inertia, wire-driven parallel
suspension mechanism is widely used. An experimental study is carried out on the hysteresis effect of a
suspension wire. Firstly, the mathematical model of hysteresis curve in a Wire-driven Parallel Robot (WDPR) is
analyzed and the corresponding parameters of the model are identified through experimental data. Secondly, the
influencing factors of hysteresis phenomenon are discussed through hysteresis experiments under different
conditions. Then the influence of hysteresis effect on pose and aerodynamic parameter calculation of the model is
analyzed. Finally, the magnitude of the influence is analyzed based on the parameters of a WDPR prototype. The
results exhibit the influence of hysteresis effect on both the pose and acrodynamic parameter calculation through
wire tensions, and the material of wire is also one of the factors that cannot be ignored in relation to the hysteresis.
Furthermore, the influence of hysteresis effect, dominantly determined by the level of preload, can be ignored
when the preload increases to a certain extent.
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Fig.1 Prototype of wire-driven parallel robot
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Fig. 2 The connection of wires with the model and the
coordinate system
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Fig.3 Stretching-contracting experiment of a wire
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Fig.4 Theoretical and actual elongation of the wire
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Fig.8 Hysteresis curve of wire rope
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Fig.9 Tension of wires during pitching oscillation
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