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Optimization design of vibration reduction for piezoelectric intelligent
structures based on multiple control coefficients
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Abstract : Piezoelectric materials have advantages such as rapid actuation, ease of preparation, and low
energy consumption. Using piezoelectric materials for vibration control can improve structural
performance. Studies have shown that the distribution of piezoelectric materials can significantly impact
control effectiveness. Many researchers use topology optimization techniques to optimize the layout of
piezoelectric materials or control voltages. In the topology optimization of piezoelectric intelligent
structures, introducing various control coefficients as design variables can achieve a larger design space
and further enhance control efficiency. This paper studies the optimal distribution of control coefficients
for piezoelectric layers under harmonic excitation based on the Discrete Material Optimization (DMO)
method. Using a negative velocity feedback control strategy for active control, dynamic compliance is
selected as the objective function to effectively measure the structural vibration level. The design
variables are the negative velocity feedback control coefficients for each pair of piezoelectric sensors and
actuators. Sensitivity analysis is conducted using the adjoint variable method. Finally, two numerical

examples are provided to verify the correctness of the proposed method.

Key words: piezoelectric intelligent structure;active control; discrete material optimization; material lay-
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