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Abstract

The loudspeaker is generally used for sound field excitation. In this paper, the loudspeaker was
transformed into an inertial actuator to realize the active control of the vibrating plate. Firstly, the
physical model of the loudspeaker as an inertial actuator was analyzed, and then the experimental
research was carried out by using the decentralized multichannel speed of negative feedback con-
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trol strategy. Lastly, the plate vibration was analysed by laser vibrometer. The results has shown
that it is feasible to transform the loudspeaker into an inertial actuator for active vibration control,
and the amplitude can be reduced by 43.4% at most.
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Figure 1. Improved inertial actuator
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Table 1. Physical parameters of inertial actuator
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Figure 2. Mechanical model of inertial actuator
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Figure 3. Frequency response diagram of inertial actuator
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Figure 4. Experimental diagram of multichannel speed negative feedback control
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Figure 5. Open loop channel response of No. 1 and No. 2 control position
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Figure 6. Nyquist diagram of No. 1 and No. 2 open loop channel
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Figure 7. Schematic diagram of multichannel decentralized speed negative feedback
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Figure 9. Experimental schematic diagram of laser vibrometer
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Figure 10. Bare board response
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Figure 11. Dual channel control board effect
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