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Detection of Weak Fault Signals of Bearings Based on the
Improved Duffing Theory

REN Xue-ping, LIU Tong-tong

( Mechanical Engineering School, Inner Mongolia University of Science and Technology,
Baotou 014010, Neimenggu China )

Abstract : The shortcoming of the fundamental theory of traditional Duffing oscillator chaotic system for weak signal
detection is analyzed, and a new method for the detection based on improved Duffing oscillator is proposed. This method
can break through the limitation of natural frequency in the traditional method. It can detect the weak signal with large
natural frequencies. In this paper, the fault signal of the outer ring of a bearing is analyzed using the traditional and the
current improved method respectively. The results show that the improved method can find the weak fault signal better than
the other one. The results from simulation signal analysis and bearing fault diagnosis experiments are in good agreement,
which shows that the method proposed in this paper is effective.
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