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Abstract

In order to suppress the resonance of the servo system when the resonance point drifts, a notch
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filter is connected in the servo system to suppress the mechanical resonance of the two mass sys-
tem. Firstly, the mathematical model of two mass system is established, the resonance mechanism
is analyzed, and the causes of mechanical resonance are described; Secondly, the online search of
drift resonance point is carried out by using the trisection method; Thirdly, the principle of notch
filter is analyzed, and the width and depth parameters of notch filter are determined by simulated
annealing algorithm; Then, on the basis of determining the optimal parameters, the robustness of
the system is analyzed; Finally, based on the determination of the optimal parameters, experi-
ments and system robustness analysis are carried out. The experimental results show that this
method can not only quickly search the drift resonance point, effectively suppress the resonance
and maintain the stability of the system, but also avoid the defect of time-consuming manual ad-
justment of parameters, and can accurately and quickly suppress the drift resonance point.
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Figure 1. Simplified model of two-mass system
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Figure 2. Bode diagram of a two mass system with a given reference threshold
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Table 1. Parameters of permanent magnet synchronous motor
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Figure 4. Current response
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Figure 5. Speed response
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Figure 7. Robustness analysis results
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