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Parameter Identifying of the Rubber Damper Hysteresis Loop
Based on GA-PS

Liu Weidong' , Liao Yingying', Liu Yongqiang’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: An experiment is conducted pointing at the rubber isolator used on a new type of track
floating slab which is easy to repair and replace,and then the displacement force hysteresis characteristic
curves are obtained under different amplitude and frequency excitation. Using a semi physical model,
Bouc-Wen model, the hysteretic characteristics of rubber is simulated. By using a new type of parameter
identification method, the unknown parameters of the model are identified. The results show that the
simulated hysteresis curves are in good agreement with the curves which are measured by experiment
under different amplitude and frequency excitation, which verifies the efficiency and accuracy of the GA-
PS in parameter identification of rubber isolator. The method of parameter identification can identify pa-
rameters of hysteresis loops which can imitate characteristic of rubber accurately,and lay the foundation
for high-precision model of finite element analysis.

Key words: floating slab;vibration isolator;hysteresis loop;parameter identifying;simulink
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Research on Weak Periodical Signal Detection Performance of Rolling
Bearing Based on Simulation of AM Stochastic Resonance

Liu Xiaoyun, Ma Zengqiang. Wang Jiandong

(School of Electrical and Electronics Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The theory of stochastic resonance is widely used in the detection of weak signal, especial-
ly in rolling bearing fault detection. However, the quantitative evaluation of the performance of the
weak fault detection has not been reported. In this paper, AM stochastic resonance circuit is designed,
which is based on the traditional theory of stochastic resonance and the experiments were carried out.
The simulation results show that the proposed method can not only reduce the influence of straight flow
but also implement the extraction of fault feature. In addition, the performance of the fault detection in
the condition of different signal to noise is analyzed, and the influence of input parameters is studied.
The research provides a scientific basis for the practical engineering application of the stochastic reso-
nance circuit in the early fault detection of bearing.

Key words: stochastic resonance; Multisim;circuit design; weak signal



