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Weak Fault Signal Detection of Rolling Bearing Based on Chaos Theory
LIU Bin, DAI Huanyun
( State-Key Laboratory of Traction Power, Southwest Jiaotong University, Chengdu 610031, China)

Abstract ;: Aiming at the problem that the early fault signal of rolling bearing is very weak, a method of detecting weak fault signal by u-
sing Duffing chaotic oscillator is proposed. The Duffing equation is improved, which is used to detect weak signals at any frequency.
The influence of the phase angle of the weak periodic signal on the detection system is analyzed, and it is proposed that a multi-phase

chaotic oscillator array is used to eliminate the influence of the weak periodic signal phase angle on the detection system. Through sim-
ulation experiments, it is determined that the detection system consists of 3 chaotic oscillators. The detection system is used to suc-
cessfully detect the weak signal of the bearing outer ring. Compared with the detection system consisting of the traditional chaotic oscil-
lator, this system can be used to effectively reduce the detection blind area and greatly improve the detection signal-to-noise ratio.

Keywords : Duffing chaos oscillator; weak signal detection; phase angle; rolling bearing
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