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Modal Parameter Identification of Time Varying Vibration Systems
Subjected to Stick-slip Friction
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Abstract

Friction is introduced into the modal parameter identification of the time varying vibration systems.
The modal characteristics of the vibration system are extracted by using the time varying multivariable
Prony method. A time varying multivariable Prony model is established for the multi-output response
signals of the vibration system and the parameters of the model are estimated by means of the recursive
least square method. In the simulation, a signal with composite frequency is identified. The identified
results meet the theoretical values well, which verifies the effectiveness of the presented method. In the
example, the motion equation of the moving mass on the planar two-bar manipulator is established, in
which the LuGre friction is considered. The natural frequency of the manipulator subjected to stick-slip
friction is identified by using the time varying multivariable Prony method. The feasibility of the method is
verified by the satisfying identification results.
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Tab.1 Parameters of the LuGre friction model
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Fig. 1 Simulation signal in time domain
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Fig.3 Schematic diagram of the planar two-bar manipulator
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Tab.2 Parameters of the planar two-bar manipulator system
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Fig.4 Tracking path of the mass block with PD control
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Fig. 6  First order natural frequency of the manipulator

obtained by the time varying multivariable Prony method
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